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. 


NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Abatacept, adalimumab, etanercept and tocilizumab for 
treating juvenile idiopathic arthritis (including review of 


TA35) 


This premeeting briefing is a summary of: 


 the evidence and views submitted by the company(ies), the consultees and 


their nominated clinical experts and patient experts and  


 the assessment report.  


It highlights key issues for discussion at the first Appraisal Committee meeting 


and should be read with the full supporting documents for this appraisal.  


Please note that this document is a summary of the information available before 


comments on the assessment report have been received.  


Key issues for consideration 


Clinical effectiveness 


 The marketing authorisations for abatacept, adalimumab, etanercept and 


tocilizumab cover a population whose condition has not responded to a disease 


modifying anti-rheumatic drug (DMARD) such as methotrexate. However, 


whereas adalimumab, etanercept and tocilizumab can be taken as the first 


biological treatment after methotrexate, abatacept must be taken after an anti-TNF 


inhibitor. What are the comparators at these positions in the treatment pathway?  


 The marketing authorisations for abatacept, adalimumab, etanercept and 


tocilizumab stipulate the minimum, but not the maximum, age of the population for 


which they are indicated. However, the marketing authorisation for abatacept 
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refers to a ‘paediatric’ population and the one for etanercept refers to ‘children and 


young people’. To what extent would people with JIA take the biological 


treatments into adulthood? Are there any potential equalities issues relating to 


age? 


 Would people with JIA stop treatment with biologics if in remission? What are the 


reasons for stopping treatment in clinical practice? What are the relapse rates for 


people who stop treatment with a biologic because of being in remission? 


 The 4 RCTs (1 each) of abatacept, adalimumab, etanercept and tocilizumab 


compared with placebo in people with polyarticular course JIA differed in terms of 


the:  


 proportion of people with different subtypes of JIA 


 Duration that the trial populations had JIA before entering trial 


 Previous treatments  


 proportion of people taking methotrexate in both study arms 


 age of the trial population 


 length of open label lead in phase and follow-up 


Can a robust comparison of the clinical effectiveness be made for the 4 


technologies? 


 Is disease flare the most important clinical outcome for patients and carers? Is 


definition of a flare in the pivotal trials the same as how a flare would be defined in 


clinical practice? Are any of the other trial outcomes relevant to capture the 


benefits (and costs) of the 4 technologies? 


 The marketing authorisations for etanercept and adalimumab cover paediatric 


enthesitis-related arthritis; etanercept is also licensed for use by children and 


adolescents with psoriatic arthritis. Is the clinical effectiveness of etanercept and 


adalimumab in these JIA subtypes similar to the population with polyarticular 


course JIA that were included in the 4 RCTs? 


 What is the proportion of people with polyarthritis, extended oligoarthritis 


enthesitis-related arthritis and psoriatic arthritis subtypes of JIA who have uveitis? 


 Would etanercept be the first line of biologic treatment for the majority of people 


except people with uveitis who would have adalimumab? 
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 To what extent do methotrexate, abatacept, adalimumab, etanercept and 


tocilizumab affect long term outcomes such as progressive joint damage 


associated with JIA, joint function, growth and osteoporosis in people who have 


had an inadequate response with or are intolerant to methotrexate? 


 Is the use of corticosteroids in JIA associated with any adverse effects? Would 


abatacept, adalimumab, etanercept and tocilizumab be expected to reduce the 


need for long term treatment with corticosteroids? 


Cost effectiveness 


 Do the 1st and 2nd line biologic models reflect the sequence of treatments used in 


clinical practice? 


 The Assessment Group presented scenarios comparing treatment sequences of 3 


biologics. Is it appropriate to compare different treatment sequences of biologics 


in the economic modelling? 


 Is disease flare the most appropriate clinical outcome to capture the costs and 


benefits of the 4 technologies? Are any of the other trial outcomes relevant? 


 No data were identified for the utility values of people with JIA having disease flare 


and carers of people with JIA. Are the Assessment group’s estimates of a disutility 


of 0.03 (over the course of a year) for disease flare and caregiver disutility of 


between 0.01 and 0.035 for people with JIA taking biologics and between 0.02 


and 0.07 for people not taking biologics reasonable assumptions?  


 The Assessment Group model is based on a population with predominately 


polyarticular course JIA . Would the cost-effectiveness of adalimumab and 


etanercept for enthesitis-related JIA, and the cost effectiveness of etanercept for 


psoriatic arthritis be expected to be similar to that for polyarticular course JIA? 


 The costs and benefits associated with biological treatments on uveitis, long term 


outcomes (such as progressive joint disease) and corticosteroid use were not 


included in the economic modelling.  What effect would incorporating these costs 


and benefits have on the ICERs for abatacept, adalimumab, etanercept and 


tocilizumab compared with methotrexate? Would the ICERs for the 4 technologies 


compared with methotrexate be likely to fall below £30,000 per QALY gained if 


these factors were included in the modelling? 
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 Are the Assessment Group base case and scenarios plausible? 


 The Assessment Group presented results from pairwise comparisons of 


abatacept, adalimumab, etanercept and tocilizumab with methotrexate rather than 


a fully incremental analysis because it stated that the indirect comparison of 


clinical effectiveness the technologies was not robust. Are the pairwise 


comparisons with methotrexate the most appropriate for the Committee to base its 


decisions? 


 In technology appraisal 35 in 2002 etanercept was found to be cost effective 


compared with ‘placebo’ with a most plausible ICER of between £15,000 to 


£30,000 per QALY gained in people with polyarticular course JIA (n.b. the NICE 


reference case in 2002 included a different discounting rate to the current 3.5% for 


costs and QALYs). Is there any new evidence to support changing that 


recommendation? 


 


1 Background: clinical need and practice 


1.1 Juvenile idiopathic arthritis (JIA) describes all forms of arthritis of unknown 


cause with an onset under 16 years of age and in which the joint 


inflammation lasts more than 6 weeks. JIA is classified by the number of 


joints affected. Oligoarthritis is diagnosed when 4 or fewer joints are 


affected and polyarthritis is diagnosed when 5 or more joints are affected 


in the first 6 months. Polyarthritis is further characterised depending on 


whether people have rheumatoid factor or not (this is, an antibody 


directed against the person’s own tissues). People who had 4 joints 


affected in the first 6 months but then who go on to have more joints 


affected have extended oligoarthritis. Some subtypes (systemic, 


enthesitis-related and psoriatic) of JIA have additional symptoms 


including: 


 Systemic: fever, tiredness, rash, loss of appetite and weight loss. 


 Enthesitis-related: arthritis which affects entheses (where tendons 


attach to the bones). 
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 Psoriatic arthritis: psoriasis 


People who go on to have 5 or more joints affected after the first 6 months 


are said to have polyarticular course JIA. This includes people with 


enthesitis-related and psoriatic arthritis and can include people with 


systemic JIA providing there have been no active systemic symptoms 


during the previous 6 months. 


1.2 JIA has an annual incidence of 0.1 per 1000 children in the UK (1000 


children diagnosed per year). The prevalence of JIA is approximately 1 


per 1,000. (~10,000 children affected in the UK), however the condition 


may continue into adulthood, so adults have JIA. It is estimated that a 


third or more of children with JIA will still require treatment in adult life. JIA 


which persists into adulthood is distinct from adulthood rheumatoid 


arthritis. 


 


 


Table 1: Proportions of different sub-types of JIA, estimates from 3 
cohort studies (table 3, assessment report page 25). 
 


JIA 
classification 


Newly 
diagnosed 
children 
(n=1014)  


From 17 
centres 
within 
the UK 
(n=521)  


*******************************************
** 


Oligoarthritis:  


Persistent 
oligoarthritis 


48.2% 


(502/1041
)


30.1% 
(157/521


)


*************


Extended 
oligoarthritis 


5.5% 


(57/1041)


15.2% 


(79/521)


************


Polyarthritis - 
RF+ve 


Polyarthritis - 
RF-ve 


3.6% 


(37/1041)


20.6% 


(214/1041
)


7.1% 


(37/521)


19.6% 


(102/521
)


***************************


Enthesitis-
related arthritis 


5.6% 


(58/1041)


6.5%


 (34/521)


************
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Psoriatic 
arthritis 


7.0% 


(73/1041)


7.1% 


(37/521)


************


Systemic 
arthritis 


6.0% 


(62/1041)


14.4%


 (75/521)


*************


Undifferentiate
d arthritis 


3.7% 


(38/1041)


not 
reported


***********


Not recorded N/A N/A ************


 


1.3 At the onset of JIA, swollen and painful joints can limit movement while 


later, progressive joint damage can permanently disable patients who may 


need joint replacements (AbbVie, manufacturer of adalimumab, estimated 


between 7 and 28%). About 10-20% of patients with JIA (mainly those 


with systemic or polyarticular JIA who require high doses of 


corticosteroids) have impaired growth. JIA can decrease bone mass and 


increase the risk of osteoporosis. JIA is associated with a range of extra-


articular manifestations, notably, uveitis (inflammation of the middle layer 


of the eye). It is estimated that 30 to 50% of children with JIA have uveitis 


at diagnosis. Untreated uveitis can be associated with cataracts, 


glaucoma, and macular oedema, and can lead to sight impairment and 


blindness. It is estimated that 50 to 70% of people with severe uveitis 


develop visual impairment. Children with JIA are screened for uveitis in 


England.  


1.4 Physicians measure disease activity in JIA takes into account a ‘global 


assessment’, wellbeing and function, number of joints affected and 


biochemical markers of inflammation. Clinicians use the American College 


of Rheumatology Pediatric (ACR Pedi) system, a scoring system that has 


been used widely in clinical trials . ACR Pedi 30, 50,70,90 and 100 reflect 


increasing response. An ACR Pedi 30 corresponds to 3 of the 6 core 


variables improving by at least 30% and no more than 1 of the remaining 


variables worsening by more than 30%; An ACR Pedi 50 corresponds to 3 


of the 6 core variables improving by at least 50% and, like ACR Pedi 30, 


no more than 1 of the remaining variables worsening by at least 30%. 
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Regulators consider response levels of ACR Pedi 50 or 70 as clinically 


relevant in drugs trials.  


Table 2 definition of the ACR Pedi scoring system core variables 
Physicians Global Assessment: Visual analogue scale (VAS); 0 best score 10 
worst score. 


Patient or parent assessment of wellbeing: VAS; 0 best score, 10 worst score. 


Functional ability: Childhood Health Assessment Questionnaire (CHAQ, range 
0-3, 0 best score) 


Number of joints with active arthritis 


Number of joints with limited range of motion 


Laboratory marker of inflammation: Erthrocyte Sedimentation Rate (ESR) or c 
Reactive Protein level (CRP) 


1.5 The NHS England interim policy on Biologic Therapies for the Treatment 


of JIA includes the following definitions in table 3 of response and 


remission to be used in clinical practice. 


Table 3 definitions of response and remission in NHS England 
interim commissioning policy on biologic therapies for treating JIA 
Response to 
therapy 


Should be assessed after 3 months of therapy and every 3 
months while treatment continues. For every synovial joint the 
status should be recorded: 


Active synovitis 


No active synovitis but decreased range of movement 


No synovitis and full range of movement 


In addition the presence or absence of extra-articular 
complications should be noted. (e.g. psoriasis, inflammatory 
bowel disease, uveitis, fever, rash, serositic, splenomegaly,or 
generalised lymphadenopathy attributed to JIA) 


Clinical 
inactive 
disease 


All must be met: 


 No joints with active disease 


 No fever, rash, serositis, splenomegaly or generalised 
lymphadenopathy attributed to JIA 


 No active uveitis 


 Erthrocyte Sedimentation Rate or c Reactive Protein level 
(both if tested) within normal limits for the laboratory 
where tested or, if elevated, not attributable to JIA 


 Physician’s global assessment of disease activity score 
as lowest possible on whichever scale is used 


 Duration of morning stiffness ≤15 min 


 


Clinical 
remission on 
medication 


Satisfaction of the definition of clinical inactive disease for at 
least 6 continuous months while on therapy for JIA 
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Clinical 
remission off 
medication 


Satisfaction of the definition of clinical inactive disease for at 
least 12 continuous months while off all therapy for JIA 


Treatment 
failure 


 Persistent synovitis in 2 or more joints 


 Within 12 months; 2 or more separate episodes of 
corticosteroid use to control flares of disease 


 Development/worsening of erosive disease due to 
ongoing synovitis 


 Intolerance of therapy- including inability to tolerate the 
injections 


 Ongoing evidence of active uveitis, even in the presence 
of quiescent joint disease 


 


1.6 NICE issued guidance on the use of etanercept for the treatment of 


juvenile idiopathic arthritis in 2002 (technology appraisal guidance, TA35). 


The recommendation is ‘etanercept is recommended for children aged 4 


to 17 years who have active JIA in at least 5 joints and whose condition 


has not responded adequately to methotrexate or who have been unable 


to tolerate treatment with methotrexate’. This guidance is being reviewed 


in the current appraisal because the marketing authorisation for 


etanercept has been extended to include people from the age of 2 years 


with polyarthritis and children and young people with extended 


oligoarthritis, enthesitis related arthritis and psoriatic arthritis. NICE 


technology appraisal guidance 238 (2011) recommends tocilizumab ‘as a 


possible treatment for some children and young people with systemic 


juvenile idiopathic arthritis’. NICE does not recommend tocilizumab for 


children and young people whose disease is improving with methotrexate 


treatment, or who have not yet been treated with methotrexate. Children 


and young people should be able to have tocilizumab if they all of the 


following drugs have not worked: NSAIDs (non-steroidal anti-inflammatory 


drugs), systemic corticosteroids and methotrexate. 


1.7 There is no NICE clinical guideline for the treatment of JIA. The treatment 


pathway outlined in ‘Biologic Therapies for the treatment of Juvenile 


Idiopathic Arthritis’ published (January 2015) by NHS England Clinical 


Reference Group for Paediatric Medicine is presented in Figure 1. The 







CONFIDENTIAL UNTIL PUBLICATION 


National Institute for Health and Care Excellence 9 of 54 


Premeeting briefing – Arthritis (juvenile idiopathic)- abatacept, adalimumab, etanercept and 
tocilizumab (inc review TA35) 


Issue date: September 2015 


Assessment Group stated that its clinical advisers advised that the 


statement largely reflects clinical practice, but there may be variability 


across England because of clinicians interpret it differently and have 


limited access and prescribing. There is also an interim policy for severe 


refractory uveitis in paediatric patients. The policy states that etanercept is 


not suitable for use in patients with JIA and uveitis or uveitis not 


associated with JIA. Adalimumab is recommended where methotrexate 


does not control symptoms of uveitis. Infliximab may be used in patients in 


whom adalimumab is not tolerated, or not effective. 


 


Figure 1. Treatment pathway, simplified representation to that 
presented in the NHS England interim commissioning policy 
 


1.8 The scope does not include people with systemic onset JIA because 


tocilizumab is the only intervention licensed to treat this type of JIA and is 


already recommended for people whose disease has failed to respond to 


methotrexate in NICE technology appraisal guidance 238). Of note, 


people with systemic onset JIA may develop a polyarticular course JIA 


(see section 1.1). 
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2 The technologies 


Abatacept 


2.1 Abatacept (Orencia, Bristol-Myers Squibb) is a fusion protein that inhibits 


the activation of T-Cells. It is administered by intravenous infusion. 


Abatacept in combination with methotrexate is indicated for the treatment 


of moderate to severe active polyarticular juvenile idiopathic arthritis in 


paediatric patients 6 years of age and older who have had an insufficient 


response to other DMARDs including at least one TNF inhibitor.  


2.2 The summary of product characteristics lists the following adverse 


reactions for abatacept as the most common (affecting more than 1 in 10 


people): upper-respiratory-tract infection. For full details of adverse 


reactions and contraindications, see the summary of product 


characteristics. 


Adalimumab 


2.3 Adalimumab (Humira, AbbVie), is an antibody that inhibits Tumour 


Necrosis Factor (TNF). It is administered by subcutaneous injection. 


Adalimumab in combination with methotrexate (or as monotherapy if 


methotrexate is not tolerated or is inappropriate) is indicated for  


 treating active polyarticular juvenile idiopathic arthritis, in patients from 


the age of 2 years who have had an inadequate response to one or 


more disease-modifying anti-rheumatic drugs (DMARDs).  


 treating severe chronic active enthesitis-related arthritis in patients, 6 


years of age and older, who have had an inadequate response to, or 


who are intolerant of, conventional therapy.  


2.4 The summary of product characteristics lists the following adverse 


reactions for adalimumab (seen in more than 1 patient in 10): respiratory 


tract infections, leukopenia (low white blood cell count), anaemia (low red 


blood cell counts), increased blood levels of lipids, headache, abdominal 


pain. Nausea and vomiting, rash, musculoskeletal pain, injection site 
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reactions and increased levels of liver enzymes. For full details of adverse 


reactions and contraindications, see the summary of product 


characteristics. 


Etanercept 


2.5 Etanercept (Enbrel, Pfizer) is an antibody that inhibits the activity of TNF.  


It is administered by subcutaneous injection. It is indicated for: 


  treating polyarthritis (rheumatoid factor positive or negative) and 


extended oligoarthritis in children and adolescents from the age of 2 


years who have had an inadequate response to, or who have proved 


intolerant of, methotrexate. 


 Treating psoriatic arthritis in adolescents from the age of 12 years who 


have had an inadequate response to, or who have proved intolerant of, 


methotrexate. 


 Treating enthesitis-related arthritis in adolescents from the age of 12 


years who have had an inadequate response to, or who have proved 


intolerant of, conventional therapy. 


2.6 The summary of product characteristics lists the following adverse 


reactions for etanercept (seen in more than 1 patient in 10): injection site 


reactions and infections (including colds, and lung, bladder and skin 


infections. For full details of adverse reactions and contraindications, see 


the summary of product characteristics. 


Tocilizumab 


2.7 Tocilizumab (RoActemra, Roche) is an antibody which inhibits the action 


of interleukin-6 (IL-6). It is administered by intravenous infusion. It is 


indicated in combination with methotrexate(or as monotherapy if 


methotrexate is not tolerated or is inappropriate) for: 


  Treating juvenile idiopathic polyarthritis (pJIA; rheumatoid factor 


positive or negative and extended oligoarthritis) in patients 2 years and 
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older, who have responded inadequately to previous therapy with 


methotrexate.  


 Treating active systemic juvenile idiopathic arthritis (sJIA) in patients 2 


years of age or older, who have responded inadequately to previous 


therapy with NSAIDs and systemic corticosteroids.  


2.8 The summary of product characteristics lists the following adverse 


reactions for tocilizumab (seen in more than 5 patients in 100): upper 


respiratory tract infections, nasopharyngitis, headache, hypertension, 


abnormal liver function tests. 


2.9 Table 4 shows a summary of the indications for abatacept, adalimumab, 


etanercept and tocilizumab. All 4 technologies are indicated for 


polyarthritis, but differ in the marketing authorisations with respect to: 


other subtypes of JIA covered by the licence; whether the technology is 


taken with methotrexate; and which treatments patients must have 


previously taken. 


Table 4 summary of indications covered by 4 technologies, assessment report 
table 5 page 31 
 abatacept adalimumab etanercept tocilizumab 


Polyarthritis 
(including 
RF+/- 
polyarticular 
and extended 
oligoarthritis) 


With MTX. 


Patients ≥ 6yrs. 
with insufficient 
response to 
DMARDs 
including at 
least 1 TNF 
inhibitor 


With MTX 
unless not 
tolerated/not 
appropriate. 


Patients ≥2 yrs. 
With inadequate 
response to 1 or 
more DMARDs 


Patients ≥ 2yrs, 
whose arthritis 
has responded 
inadequately to 
previous 
treatment with 
MTX 


With MTX unless 
not appropriate. 


Patients ≥2 years, 
have responded 
inadequately to 
previous treatment 
with MTX 


Enthesitis-
related 
arthritis 


- Patients ≥ 6 yrs. 
with inadequate 
response to or 
intolerant of 
conventional 
therapy 


Patients ≥ 12 
years with 
inadequate 
response or 
intolerant of MTX 


- 


Psoriatic 
arthritis 


- - Patients ≥ 12 
years with 
inadequate 
response or 
intolerant to MTX 


- 


Systemic 
onset* 


 - - With MTX unless 
not appropriately. 
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*not in the 
decision 
problem 


Patients ≥2 yrs. 
with inadequate 
response to 
NSAIDs and 
systemic 
corticosteroids 
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Table 1 Summary description of technologies  


 Abatacept Adalimumab Etanercept Tocilizumab 


Proprietary 
name 


Orencia Humira Enbrel RoActemra 


Company Bristol Myers 
Squibb 


AbbVie Pfizer Roche 


Target T-cell (activation of) TNF TNF IL-6 


administration IV over 30 mins, 2 
weeks and 4 weeks 
after initial infusion 
then every 4 weeks 


SC every other week SC twice weekly with an 
interval of 3-4 days 
between doses (0.4 
mg/kg dose) or once 
weekly (0.8 mg/kg dose). 
Twice weekly dosing 
regimen used in 
modelling 


IV over 1 hour 
every 4 weeks 


Dose Body-weight 
 <75kg: 10mg/kg  


75-100kg:  750 mg 


>100 kg: 1g 


Review treatment if 
no response within 
6 months 


Polyarticular JIA 


Age 
2 to < 4yrs: 24 mg/m2 body surface area up to a maximum 
single dose of 20 mg 


4 to 12 years: 24 mg/m2 body surface area up to a 
maximum single dose of 40 mg adalimumab  


13 years and older: 40 mg regardless of body surface area. 


A clinical response is usually achieved within 12 weeks of 
treatment. Continued therapy should be carefully 
reconsidered in a patient not responding within this time 
period 


Enthesitis-related JIA: 24 mg/m2 up to a maximum single 
dose of 40 mg 


 


0.4mg/kg (up to 
maximum of 25 mg per 
dose) or 0.8 mg/kg (up to 
a maximum of 50 
mg/dose) 


Consider discontinuation 
in patients who show no 
response after 4 months 


Body weight 
<30 kg: 10 
mg/kg  


≥30 kg: 8 
mg/kg  


Acquisition Powder for 40-mg prefilled syringe pen or prefilled syringe = £352.14; Net price 10-mg vial Net price 4mL 
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cost (BNF 
edition xx) 


reconstitution, net 
price 250-mg vial 


40 mg/0.8-mL vial = £352.14 (with solvent) = £33.75; 
25-mg vial (with solvent) 
= £89.38; 25-mg prefilled 
syringe =£89.38; 50-mg 
prefilled pen or prefilled 
syringe = £178.75 


(80-mg vial) = 
£102.40, 10 
mL (200-mg  
vial)= £256.00, 
20 mL (400-
mg vial) 
=£512.00 


Administration 
cost 


£154 £0 £0 £154 


Patient 
Access 
Scheme 


*************** None none ***************** 







 


 


 


 


3 Remit and decision problem(s) 


3.1 The remit from the Department of Health for this appraisal was to appraise 


the clinical and cost effectiveness of etanercept, adalimumab, tocilizumab 


and abatacept within their licensed indications for treating juvenile 


idiopathic arthritis.  


 


 Final scope issued by NICE 


Population  People with the following forms of juvenile idiopathic arthritis: 


 Polyarthritis (rheumatoid factor positive, rheumatoid 
factor negative and extended oligoarthritis, both onset 
and course) 


 Enthesitis related arthritis, and 


 Psoriatic arthritis 


Intervention Etanercept, abatacept, adalimumab and tocilizumab within their 
licensed indications 


Comparators   Disease modifying anti-rheumatic drugs (DMARDs) 
(such as methotrexate), if DMARDs can be tolerated 


 Best supportive care, if DMARDs are not tolerated 


 Etanercept, abatacept, adalimumab and tocilizumab 
should be compared with each other within their 
licensed indications where appropriate. 


Biosimilars are not expected to be in established NHS practice 
at the time of appraisal and are not included as comparators. 


Outcomes  The outcome measures to be considered include: 


 Disease activity 


 Disease flares 


 Physical function 


 Joint damage 


 Pain 


 Corticosteroid reducing regimens 


 Extra-articular manifestations (such as uveitis) 


 Body weight and height 


 Mortality 


 Adverse effects of treatment 


 Health-related quality of life 


3.2 The Assessment Group only made comments on the population. It stated 


it is also relevant to consider children/young people with uveitis. It noted 
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the age of children/young people varies by intervention because of 


differing licenced indications. The Assessment Group presents estimates 


of cost effectiveness separately for people taking their first biological 


treatment and for people taking their second biological treatment. 


Comments on decision problem from consultees 


3.3 With respect to appropriate comparators to the biologics, The British 


Society for Paediatric and Adolescent Rheumatology (BSPAR) stated that 


‘best supportive care, if DMARDs are not tolerated’ is not a valid 


comparator, because the efficacy of methotrexate over placebo is well 


established and no child who cannot tolerate methotrexate should be 


denied access to biologics. It also stated that a significant proportion of 


children with systemic-onset JIA follow a polyarticular course and these 


people would receive tocilizumab as a first line biologic to treat systemic 


onset JIA. BSPAR consider that the review should include systemic onset 


JIA. It also considered that the appraisal should include children with less 


than 5 joints affected but with bilateral sacroilitis because a high 


proportion will proceed to develop ankylosing spondylitis as adults,. 


3.4 With respect to appropriate comparators, the manufacturer of abatacept 


considered that the most appropriate comparators for abatacept would be 


other biological treatments (rather than methotrexate) because people 


take abatacept after an anti-TNF inhibitor in the treatment pathway. 


3.5 Also with respect to appropriate comparators, the manufacturer of 


etanercept stated that because the marketing authorisations substantially 


differ,  this  could lead to inappropriate comparisons outside of the license,  


and thought it was inappropriate to compare abatacept, adalimumab, 


etanercept and tocilizumab with each other. Several of the consultee 


companies did not think it appropriate to meta-analyse or indirectly 


compare abatacept, adalimumab, etanercept and tocilizumab because of 


differences in the populations and study designs for the main trials 
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providing evidence for the European Medicines Agency’s regulatory 


decision. 


 


4 Clinical-effectiveness evidence 


4.1 The evidence presented in this section includes: 


 Randomised Controlled Trial (RCT) data for abatacept, adalimumab, 


etanercept, tocilizumab in which the populations include people with 


polyarthritis which may include people with psoriatic arthritis, enthesitis-


related JIA and systemic arthritis. 


 Open label extensions of the RCTs (for adverse events) 


 Single arm studies for people with enthesitis-related JIA and psoriatic 


arthritis which in these populations informed the regulatory decisions 


for adalimumab and etanercept. 


 The data from the above studies were extracted from published studies 


identified by the Assessment Group in its systematic review and was 


supplemented by data reported in the company submissions. Additional 


information and comments provided by the companies on the strengths 


and limitations of the data are summarised at the end of this section. 


4.2 The Assessment Group identified 1 randomised placebo controlled trial 


each for  


abatacept (AWAKEN),  


adalimumab (Lovell et al 2008),  


etanercept (Lovell et al 2000) and  


tocilizumab (CHERISH).  


All 4 trials were multicentre and international, but only the tocilizumab 


CHERISH trial included people from the UK. All 4 trials had an open-label 


lead in phase, a randomised double blind withdrawal phase and an open-


label extension phase. In the open label lead in phase all patients 


received the biological treatment, but only people who had an ACR pedi 


30 response by the end of this phase entered the double blind withdrawal 
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phase of the trial and were randomised to either the biological drug or 


placebo. The length of the open label lead in phase and double blind 


phase differed between the trials: 


 Abatacept, lead in phase 16 weeks, double blind phase 24 weeks 


 Adalimumab, lead in phase 16 weeks, double blind phase 32 weeks 


 Etanercept, lead in phase 12 weeks, double blind phase 16 weeks 


 Tocilizumab, lead in phase 16 weeks, double blind phase 24 weeks 


(table 5).  


4.3 The dosages of the study drugs in the 4 RCTs are summarised in table 5. 


The trials differed in the background medication people could take in 


either the placebo or intervention arms.  The majority of people in the 


trials were treated with methotrexate in addition to the study drug, with the 


exception of the etanercept trial which did not permit concomitant 


methotrexate.  


4.4 The eligibility criteria for the trials are summarised in table 5; these 


differed in terms of  


 Age which ranged from a starting age of 2 years with toclizumab to 6 


years with abatacept to a maximum age of 17 years,  


 Definition of polyarthritis symptoms The adalimumab, etanercept 


and tocilizumab trials defined eligible people as needing to have at 


least 5 swollen joints and at least 3 joints with limited motion. By 


comparison, the abatacept trial defined people as needing at least 5 


active joints with swelling or limited motion accompanied by pain or 


tenderness and active disease (at least 2 active joints and 2 joints with 


limitation of motion).  


 Previous treatments 


 Abatacept:  inadequate response to 1 or more DMARD including a 


biological agent; 


 Adalimumab: inadequate response to prior treatment with NSAIDs;  


 Etanercept: inadequate response to NSAIDs and methotrexate 
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 Tocilizumab: inadequate response to or be intolerant of methotrexate 


and either never been treated with biologics or had discontinued for 


a specified minimum period.  


 The abatacept trial excluded people with active uveitis  


4.5 The baseline characteristics of the participants in the trials are 


summarised in table 6. The trials’ populations differed in how long patients 


had JIA before entering the trial, and the relative proportions of people 


with different subtypes of JIA. The Assessment Group noted that the 


publications from the trials did not explicitly report the proportions of 


people who had polyarthritis JIA with systemic onset or enthesitis-related 


or psoriatic athritis. 







 


 


 


Table 5: summary of included studies, table 10 page 43 assessment report 
 Abatacept Adalimumab Etanercept Tocilizumab 


Study 
details 


AWAKEN, Ruperto et al.57-60 


 


Multi-centre withdrawal RCT at 45 
centres in Europe (not UK), Latin 
America & USA 


Lovell et al. 200861-64 


 


Multi-centre withdrawal RCT at 
31 centres in Europe (not UK) 
& USA 


Lovell et al. 200042;65-67 


 


Multi-centre withdrawal 
RCT at 9 centres in 
Canada & the USA 


CHERISH, Brunner et al.68-76 


 


Multi-centre withdrawal RCT at 58 
centres in Australia, Europe (inc. UK), 
Latin America, Russia & USA 


Study 
phases1 


16-week open-label lead-in 


24-week randomised double-blind 
withdrawal 


Open-label extension 


16-week randomised open-
label 


32-week randomised double- 
blind withdrawal 


Open-label extension 


12-week open-label 


16-week randomised 
double-blind withdrawal 


Open-label extension 


16-week open-label lead-in 


24-week randomised double-blind 
withdrawal 


Open-label extension 


Intervention
2 


Abatacept: n=60 


 


Abatacept 10 mg/kg at about 28-day 
intervals for 24 weeks or until 
disease flare 


Adalimumab /Methotrexate: 
n=38 


 


Adalimumab 24 mg/m2 BSA 
(to max. 40 mg) every other 
week for 32 weeks + MTX ≥10 
mg/m2 BSA/week 


Etanercept: n=25 


 


Etanercept 0.4 mg/kg 
twice weekly until 
disease flare or for 16 
weeks 


Tocilizumab: n=82 


 


10 mg/kg <30kg BW, n= 16;  


8 mg/kg <30 kg BW n=11;  


8 mg/kg ≥30kg BW n=55 


Comparator
2 


Placebo n = 62 Placebo/Methotrexate: n= 37 


Placebo + Methotrexate  ≥10 
mg/m2 body surface area/week


Placebo: n = 26 Placebo: n=84 


10 mg/kg <30kg BW, n=15;  


8 mg/kg <30kg BW n=13; 


8 mg/kg ≥30kg BW n=56 


Key 
inclusion 
criteria 


Age 6-17 years 


Active3 JIA (extended oligoarticular, 
polyarticular, RF+ve or RF-ve, 
systemic without systemic 
manifestations) 


Inadequate response or intolerance 
to ≥1 DMARD including biological 
agents 


ACR Pedi 30 for entry to randomised 
double-blind phase 


Age 4-17 years 


Active3 polyarticular-course 
JIA (any onset type) 


Inadequate response to 
NSAIDs 


ACR Pedi30 at week 16 for 
entry to double-blind 
withdrawal phase 


Age 4-17 years 


Active3 JIA 


Inadequate response to 
NSAIDs and 
methotrexate at doses 
of  ≤10 mg/m2 body 
surface area/week 


Age 2-17 years 


Active3 polyarticular course or extended 
oligoarticular JIA (RF+ve or RF-ve) for 
≥6months. Inadequate responses to or 
intolerant of methotrexate. Either never 
treated with biologics or had 
discontinued for a specified minimum 
period 
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Table 6 Selected baseline characteristics of trial participants, table 12 page 49 of the assessment report 
 


Baseline 
characteristics 


Abatacept57 Adalimumab61 Etanercept42 Tocilizumab68 


Abatace
pt (n=60) 


Placebo 


(n=62) 


Adalimu
mab  
(n=38) 


Placebo 


(n=37) 


Etanerc
ept 


(n=25) 


Placebo 


(n=26) 


TCZ 8 
mg/kg 
<30kg 
(n=34)1 


TCZ 10 
mg/kg 
<30kg 
(n=35)1 


TCZ 10 
mg/kg ≥30kg 
(n=119)1 


Age, years; 


mean (SD) 


12.6 (3) 12.0 (3) 11.7 
(3.3) 


10.8 
(3.4) 


8.9 12.2 7.6 (2.71) 6.9 (3.02) 13.1 (2.78) 


Sex female, n (%) 43 (72) 45 (73) 30 (79) 30 (81) 19 (76) 15 (58) 24 (71) 30 (86) 90 (76) 
Ethnicity white, n (%) 46 (77) 49 (79) 36 (95) 36 (97) 14 (56) 23 (88) 


NR 
Black n (%) 5 (8) 4 (7) 0 0 3 (12) 1 (4) 


Hispanic n (%) NR NR NR NR 6 (24) 2 (8) 


Other 9 (15) 9 (15) 2 (5) 1 (3) 2 (8) 0 


Type of JIA 
Pauciarticular2     2 (8) 1 (4)  


 
 
Eligible patients had RF +ve or RF -ve 
polyarticular-course JIA or extended 
oligoarticular JIA but provided no further 
detail. 


Persistent 
oligoarthritis n (%) 


0 2 (3) 
Described as 
‘polyarticular course’ 
no further detail 
(This older 
nomenclature could 
have included 
patients who would 
now be defined as 
having ERA or PA)  


  


Extended 
oligoarthritis n (%) 


9 (15) 7 (11)   


Polyarthritis (RF +ve) 
n (%) 


14 (23) 12 (19) 


14 (56) 17 (65) 
Polyarthritis (RF -ve) 
n (%) 


26 (43) 28 (45) 


Systemic n (%) 11 (18)3 12 (19)3 9 (36) 8 (31) 


RF +ve, n (%) 19 (32) 12 (19) 10/37 
(27)4 


6/36 (17)4 4 (16) 8 (31) 2 (6) 4 (11) 48 (40) 


Duration of JIA, 
years;  mean (SD) 


3.8 (3.7) 3.9 (3.5) 4.3 
(4.1) 


4.0 (3.5) 5.3 6.4 3.5 (2.57) 3.4 (2.39) 4.7 (4.16) 
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4.6 The primary outcome for all 4 trials was ‘disease flare’. The definitions of 


disease flare were broadly consistent between the studies: a worsening of 


at least 30% or more in at least 3 of the six core (ACR Pedi) criteria for 


JIA, and an improvement of 30% or more in no more than 1 of the criteria, 


with some studies also defining flares based on global assessments and 


number of active joints. The outcome for analysis was time to flare, or 


proportion of people having a disease flare over the course of the double- 


blind phase of the trials. In all 4 trials the proportion of people 


experiencing flare was lower with the biological treatment than with 


placebo. 


Table 7 disease flare during the randomised withdrawal phase, table 14 page 
51 Assessment Report 
Study (Length: Open label (OL), 
RCT1), Outcome  


Intervention Comparator  


Abatacept (4mo OL, 6mo RCT) ABA (n=60) PBO (n=62) p value 


Time to flare, median  months Not reached 6 0.0002 


Disease flares, n (%) 12 (20) 33 (53) 0.0003 


Disease flares, hazard ratio 0.31 (95% CI 0.16 to 0.59) NR 


Adalimumab (4mo OL, 8mo RCT)  ADA (n=38) PBO (n=37) p value 


Disease flares, n/N (%) 14/ 38 (37) 24/37 (65) 0.02 


Etanercept (3mo OL, 8mo RCT) ETA (n=25) PBO (n=26) p value 


Disease flare, n (%) 7 (28) 21 (81) 0.00312 


Corticosteroid use at baseline3   0.05 


Yes 3/6 (50) 12/13 (92)  


No 4/19 (21) 9/13 (69)  


Time to flare, median days >116 28 p<0.001 


Tocilizumab (4mo OL, 6mo RCTs) TCZ (n=82) PBO (n=81)4 Difference5 TCZ vs 
PBO (95% CI); p 
value 


Proportion with JIA flare, n (%) 21 (25.6) 39 (48.1) –0.21 (–0.35, -0.08); 
0.0024 


ABA, abatacept. ADA, adalimumab. ETA, etanercept. mo, months. NR, not reported. OL, open-label. PBO, placebo. TCZ, 
tocilizumab. 


4.7 All 4 studies reported ACR Pedi 30, 50 and 70 responses , with all but the 


etanercept study also reporting ACR Pedi 90 responses. The abatacept 


and tocilizumab studies additionally reported the proportion of people with 


inactive disease over the course of the double blind withdrawal phase of 


the trial. Inactive disease was defined as: no joints with active arthritis, 


normal erythrocyte sedimentation rate (ESR) of 20 mm per hour or less, a 
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physician’s global assessment (PGA) <10 on a 100 mm visual analogue 


scale. The tocilizumab study added the criterion for inactive disease of an 


absence of uveitis. The results are shown in table 8. People randomised 


to the technologies responded better than patients randomised to placebo 


and in most cut-offs, this difference was statistically significant. 


Table 8, ACR paediatric responses relative to baseline, table 15 page 
53 Assessment report 
Study, Study (Length: 
OL, RCT), Outcome  


Intervention Comparator  


Abatacept57 (4mo OL, 6mo RCT) 


ACR Pedi, n (%)1 ABA (n=60) PBO (n=62) p value 


30 49 (82) 43 (69) 0.1712 


50 46 (77) 32 (52) 0.0071 


70 32 (53) 19 (31) 0.0185 


90 24 (40) 10 (16) 0.0062 


Inactive disease2 18 (30) 7 (11) 0.0195 


Adalimumab61 (4mo OL, 8mo RCT) 


ACR Pedi, % ADA (n=38) PBO (n=37) p value 


30 63 38 0.03 


50 63 38 0.03 


70 63 27 0.002 


90 42 27 0.17 


Etanercept42 (3mo OL, 
4mo RCT) 


  


ACR Pedi, n (%)3 ETA (n=25) PBO (n=26) p value 


30  20 (80) 9 (35) p<0.01 


50 18 (72) 6 (23)  NR 


70 11 (44) 5 (19) NR 


Tocilizumab68 (4mo OL, 6mo RCT) 


ACR Pedi, n (%) TCZ (n=82) PBO (n=81) Difference4 TCZ vs PBO 
(95% CI); p value 


30 61 (74.4) 44 (54.3) 0.09 (0.05, 0.33); 0.0084 


50 60 (73.2) 42 (51.9) 0.20 (0.06, 0.34) ; 0.0050 


70 53 (64.6) 34 (42.0) 0.22 (0.07, 0.37); 0.0032 


90 37 (45.1) 19 (23.5) 0.21 (0.07, 0.35); NR 


Inactive disease 30 (36.6) 14 (17.3) 0.18 (0.05, 0.32); NR 


ABA, abatacept. ADA, adalimumab. D-B, double-blind. ETA, etanercept. mo, months. NR, not reported. 
OL, open-label. PBO, placebo. TCZ, tocilizumab. 


4.8 With respect to health-related quality of life, only the abatacept trial 


reported quality of life data. There were no statistically significant 


differences in the physical or psychosocial summary scores from the 
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Childhood Health Assessment Questionnaire (CHAQ) between the 


abatacept and placebo arms of the trial (p=0.666 for physical summary 


score and p=0.056 for the psychosocial summary score). 


4.9 With respect to pain, the abatacept, etanercept and tocilizumab trials  


reported change from pain at baseline to follow-up assessed using a 


visual analogue scale. In all 3 of these studies, pain improved more with 


biological treatment than with placebo, but the difference was statistically 


significant only in the tocilizumab study (table 18 page 56 assessment 


report). 


4.10 With regard to the additional outcomes listed in the final scope issued by 


NICE, none of the studies reported on whether the biological treatments 


reduced the use of corticosteroid use, the incidence of uveitis or affected 


height and body weight. 


4.11 The trials results included adverse event rates which occurred during the 


placebo controlled period and the open label extension period. During the 


placebo controlled period, people in the biologic and placebo arms 


experienced similar rates of adverse events. 


  In the abatacept trial the most common class of adverse events in both 


treatment groups were ‘infections and infestations’ (44-45%).   


 In the adalimumab trial, the only serious adverse event possibly related 


to the study drug was gastroduodenitis, occurring in 1 patient in the 


placebo group. The most common adverse events were related to 


injection site reactions (adalimumab 57 events in 3.8 patient-years; 


placebo 73 events in 4.0 patient years).  


 In the etanercept trial, 2 patients who received etanercept needed 


hospitalisation for serious adverse events (1 for ‘depression and  


personality disorder’, and the other for gastroenteritis-flu syndrome). 


One patient withdrew after the first dose of etanercept because of 


urticaria (hives). 1 person in each study arm had injection-site 


reactions.  
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 In the tocilizumab trial the frequently reported adverse event in the 


tocilizumab trial was nasopharyngitis (17% people in the tocilizumab 


arm and 11% people in the placebo arm).  


Serious adverse event rates in the extension phases of the trials were 5.6 


per 100 patient years for abatacept; 7 (time period of extension unclear) 


for adalimumab; 39 per 318 patient years for etanercept and 11.1 per 100 


patient years for tocilizumab. 


Table 9, adverse events during double blind phase of trial, table 20 
Assessment Report page 59 
Study, Outcome Intervention Comparator  


Abatacept57 (during 6-month DB 
period) 


ABA (n=60) PBO (n=62) p value 


Total serious AEs, n (%)  0 2 (3) 0.50 


Total AEs,1 n (%)  37 (62) 34 (55) 0.47 


Adalimumab61 (during 8-month DB 
period) 


ADA (+MTX) 


(n=37; 15 Pt-yrs) 


PBO (+MTX) 


(n=38; 18.3 Pt-yrs) 


 


Any AE, n of events  (n of events per 
patient-year) 


234 (12.8) 155 (10.3)  


Serious AEs, possibly related to study 
drug,2 n of events  (n of events per 
patient-year) 


0 1 (0.1)  


AEs leading to the discontinuation of 
the drug, n 


0 0  


Etanercept42 (time period unclear 
unless stated below) 


ETA (n=25) PBO (n=26)  


Hospitalisation for serious AEs, n 


 


2 


 


0 


 


 


Injection-site reactions during the 4-
month double-blind period, n 


1 1  


Most common AEs - injection-site 
reaction, no. of events (no. of events 
per patient-year) 


57 (3.8) 73 (4.0)  


Tocilizumab68 (during 6-month DB 
period) 


TCZ4 (n=82) PBO4 (n=81)  


Serious AEs and AEs occurring ≥5% of patients, n (%) 


Duration in study (years) 32.33 27.41  


Patients with ≥1 AE 58 (70.7) 60 (74.1)  


Total no. of AEs5 147 141  


Rate of AEs per 100 patient-years  454.7 514.4  


Serious AEs    


Patients with ≥1 serious AE  3 (3.7) 3 (3.7)  


Rate of serious AEs per 100 patient-
years 


9.3 10.9  


Patients with ≥1 infectious serious 1 (1.2) 0  
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AE 


Rates of infectious serious AEs per 
100 pt-years 


3.1 0  


AEs leading to study drug 
discontinuation 


1 (1.2)6 1 (1.2)7  


ABA, abatacept. ADA, adalimumab.  AE, adverse event. DB, double-blind. ETA, etanercept. MTX, 
methotrexate. no, number. PBO, placebo. Pt-yrs, patient years. NR, not reported. TCZ, tocilizumab. 


 


Assessment Group’s indirect comparison of trials of 


abatacept, adalimumab, etanercept and tocilizumab for 


polyarticular JIA 


4.12 The Assessment Group indirect compared abatacept, adalimumab, 


etanercept and tocilizumab using placebo as a common comparator for 


people with JIA with a polyarticular course. The Assessment Group 


noted that its methodology was similar to that reported in Otten et al 


(2012) which had compared abatacept, adalimumab and etanercept but 


excluding tocilizumab . The Assessment Group identified limitations with 


the evidence base which included: 


 Size of network. Data from only 1 trial available for each drug; small 


numbers of studies and small numbers of participants weaken evidence 


networks  


 Variation in proportion of sub-types of JIA in the included trials. A 


third of the people in the etanercept trial had systemic JIA (outside the 


scope of this appraisal). The Assessment Group noted insufficient 


evidence from RCTs to estimate the effectiveness of biologics in 


psoriatic arthritis or enthesitis related arthritis because the trials did not 


report outcome data for these types of JIA even in trials which included 


people with these subtypes.  


 The duration of JIA ranged from ~4 years to 6 years across the trials, 


and disease duration may be associated with response to treatment 


Concomitant methotrexate. In the abatacept, adalimumab and 


tocilizumab trials people could take methotrexate in addition to the 
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biologic DMARD (in proportions of patients varying from 74% to 100%). 


The etanercept trial did not allow the concomitant use of methotrexate. 


 Previous treatments. A third of people in the abatacept and 


tocilizumab trials had received a biological treatment before the start of 


the lead-in phase of the trial. Nobody in the adalimumab trial had done 


so and the numbers of people who had received a prior biological 


treatment in the etanercept trial are unknown. The Assessment Group 


stated that it is unclear whether prior biologic treatment influences the 


effectiveness of subsequent biologic treatment. 


 Age of trial populations. The mean age of the trials varied from 


around 7.5 years to 13 years. Age could modify the effect of treatment 


given the progressive nature of JIA. 


 Duration of double-blind randomised treatment phase varied, from 


4 months to 8 months. The Assessment Group stated that treatment 


duration may affect outcomes which are time dependent such as 


disease flare. 


 
4.13 The results showed that there were no statistically significant differences 


between the 4 treatments (flare, ACR pedi response) (exception 


etanercept vs. tocilizumab for ACR Pedi 50). The wide confidence 


intervals reflected the heterogeneity of the trials. The Assessment Group 


noted that the results in the placebo groups may have differed from each 


other. For example, in the etanercept trial (where participants could not 


receive methotrexate and had had JIA for a longer time than other trials), 


the rate of flares in the placebo arm was 81% compared with 48% to 65% 


in the other trials. The Assessment Group concluded that the results 


showed that the 4 technologies had similar short term effectiveness and 


reported that its clinical advisors stated that ‘the data generally reflect 


clinical practice in that when used for the same indication in the same 


population effectiveness was likely to be similar’. The clinical advisers also 


said that for individual patents and for sub-groups any differences in 
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effects of each technology, if they exist, have not yet been captured by 


current trial data. 


Table 10 indirect comparisons, Assessment report tables 26, 27 and 
28 pages 69 and 70. 


Disease  flare 


Comparison Relative risk 


Etanercept vs adalimumab 0.61 (95% CI 0.27 to 1.38) 


Etanercept vs abatacept 0.92 (95% CI 0.39 to 2.18) 


Etanercept vs tocilizumab 0.65 (95% CI 0.30 to 1.43) 


Adalimumab vs abatacept 1.51 (95% CI 0.72 to 3.15) 


Adalimumab vs tocilizumab 1.07 (95% CI 0.56 to 2.04) 


Abatacept vs tocilizumab 0.71 (95% CI 0.35 to 1.43) 


ACR Pedi 50 


Comparison Relative Risk 


Etanercept vs adalimumab 1.87 (95% CI 0.77 to 4.53) 


Etanercept vs abatacept 2.10 (95% CI 0.95 to 4.64) 


Etanercept vs tocilizumab 2.21 (95% CI 1.01 to 4.84) 


Adalimumab vs abatacept 1.12 (95% CI 0.65 to 1.96) 


Adalimumab vs tocilizumab 1.18 (95% CI 0.69 to 2.02) 


Abatacept vs tocilizumab 1.05 (95% CI 0.72 to 1.53) 


ACR Pedi 70 


Comparison Relative Risk 


Etanercept vs adalimumab 0.98 (95% CI 0.33 to 2.87) 


Etanercept vs abatacept 1.31 (95% CI 0.48 to 3.60) 


Etanercept vs tocilizumab 1.49 (95% CI 0.57 to 3.85) 


Adalimumab vs abatacept 1.34 (95% CI 0.65 to 2.79) 


Adalimumab vs tocilizumab 1.52 (95% CI 0.79 to 2.92) 


Abatacept vs tocilizumab 1.13 (95% CI 0.66 to 1.93) 


 


Clinical evidence for etanercept for enthesitis-related JIA and 


psoriatic arthritis  


4.14 Etanercept is licensed for treating enthesitis-related JIA and psoriatic 


arthritis. The CLIPPER trial was a single arm open-label multi-centre trial 


including children and adolescents with 


-  extended oligoarticular JIA (n = 60 age 12-17 years),  


-  enthesitis related arthritis (n= 38, age 12-17 years) and  


-  psoriatic arthritis (n = 29 age 12-17 years . The study had 2 parts, 1) a 
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12 week phase, and 2) a 96 week extension phase. The trial included 


people with:  ≥ 2 active joints (swollen or limitation of motion with pain or 


tenderness); history of intolerance or unsatisfactory response to at least a 


3-month course of ≥ 1 DMARD or, only for enthesitis related arthritis, 


unsatisfactory response to at least a 1 month course of ≥ 1 NSAID (i.e 


people with enthesitis-related arthritis did not need to have prior 


methotrexate). People with uveitis, other rheumatic diseases, or who had 


received a previous biological treatment were excluded. People in the trial 


could have 1 DMARD, 1 oral corticosteroids and 1 NSAID at the same 


time as etanercept. Etanercept was given 0.8 mg/kg once weekly 


(maximum dose 50 mg/kg). The baseline characteristics of this trial are 


reported in table 34 page 87 of the assessment report. 


4.15 The primary outcome at week 12 was ACR Pedi 30 which 83% of patients 


with enthesitis-related JIA, 93% in people with psoriatic arthritis and 90% 


people with extended oligoarthritis achieved. The proportion of people 


with inactive disease at week 12 was 17% in the enteritis related arthritis 


group, 7% in the psoriatic arthritis group and 12% in the extended 


oligoarthritis group. The proportion of people having inactive disease was 


greater at week 96, 29% of people in both the enthesitis-related arthritis 


group and the psoriatic arthritis group had inactive disease and 37% of 


people in the extended oligoarthritis at this point. The Assessment Group 


commented that patients in the enthesitis related group appeared to have 


the greatest benefit from etanercept therapy at 12 weeks but at 96 weeks 


the subgroups had a similar response. All subtypes  improved from 


baseline the Child Health Assessment Questionnaire (a measure of 


quality of life), pain and number of active joints. People with psoriatic 


arthritis had an improvement in the body surface area covered by 


psoriasis (48.2% improvement) and in the physician’s global assessment 


(39.6% improvement). See tables 35 and 36 on pages 88 and 89 of the 


assessment report for these results in full.  
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Clinical evidence for adalimumab for enthesitis-related arthritis 


4.16 The Assessment Group noted an ongoing trial of adalimumab in people 


with enthesitis-related arthritis has to date published only abstracts. Data 


from this trial was used by the European Medicines Agency to extend the 


MA for adalimumab to cover enthesitis related arthritis. The summary of 


product characteristics for adalimumab states: The safety and efficacy of 


adalimumab were assessed in a multicentre, randomised double-blind 


study in 46 people (aged 6-17 years old) with moderate enthesitis-related 


arthritis. Patients were randomised to receive either 24 mg/m2 body 


surface area (BSA) of adalimumab up to a maximum of 40 mg, or placebo 


every other week for 12 weeks. The double-blind period was followed by 


an open-label (OL) period during which patients received 24 mg/m2 BSA 


of adalimumab up to a maximum of 40 mg every other week 


subcutaneously for up to an additional 192 weeks. The 12 week results 


are reported in table 13. 
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Table 11, 12 week results (assessment report table 30 page 81) 


Primary outcome1 
ADA (n=31) PBO (n=15) p value 


Active Joint Count, % 
change from baseline at 
week 12 


-62.6 (59.5) 
(median 
percent 
change -
88.9%) 


-11.6 (100.5) 
(median percent 
change -50.0%) 


p=0.039 


Secondary outcomes, change from baseline,2 mean (SD) 
Number of enthesitis sites 
(0-35) 


-4.4 (6.2) -2.7 (5.0) NS 


Tender joint count (0-72) -7.9 (8.3) -4.5 (9.0) NS 
Swollen joint count (0-8) -3.5 (5.6) -2.4 (4.7) NS 
ACR Pedi Response,3 (n, %) 
ACR Pedi 30 responder 21 (67.7) 10 (66.7) NS 
ACR Pedi 50 responder 20 (64.5) 7 (46.7) NS 
ACR Pedi 70 responder 16 (51.6) 4 (26.7) NS 


ADA, adalimumab. PBO, placebo. SD, standard deviation.  
1 Presumed mean and SD, but not specifically stated.  
2 Last observation carried forward. 
 3 Analysed with non-responder imputation.  


Clinical evidence for anti-TNF inhibitors for treating uveitis 


4.17 The Assessment Group discussed the evidence for the effect of biological 


treatments on uveitis. It noted 2 systematic reviews by Simonini et al 2014 


and Cordero-Coma et al. 2013 and commented that these reviews 


included predominantly observational studies relating to using 


adalimumab, etanercept and infliximab. The Assessment Group reported 


the authors’ concluded that adalimumab was associated with better 


outcomes than etanercept, but considered these conclusions to be highly 


uncertain. This discussion is reported in section 4.4.2 on pages 91-92 of 


the assessment report. The Assessment Group noted that the NHS 


interim commissioning policy states that etanercept should not be used in 


people with JIA and uveitis. The Assessment Group also noted that there 


are 2 ongoing trials (SYCAMORE, ISRCTN10065623; ADJUVITE, 


NCT01385826) assessing adalimumab in patients with JIA and uveitis..  


Company submission comments on clinical effectiveness data 


4.18 Pfizer, the manufacturer of etanercept, stated that the substantial 


differences in the marketing authorisations of the biologics may lead to 


inappropriate comparisons outside of their licenses. It considered that any 
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sort of meta-analysis or indirect comparison is inappropriate because of 


differences between the 4 RCTs in their populations (e.g. age, disease, 


subtype of arthritis, and treatment history), trial design, evolution of 


licenses. In addition to presenting data from the CLIPPER trial (sections 


4.14-4.15 of this document), it also reported outcomes from registry and 


observational studies which showed over the long term around 50% of 


people taking etanercept have inactive disease. An Italian registry study 


showed that during the first year of treatment with etanercept, patients 


with JIA showed a reduction in radiographic disease progression. Pfizer 


further stated that results from the British Society of Paediatric and 


adolescent Rheumatology etanercept cohort study has shown that 


etanercept was associated with improved growth over the first 2 years. 


4.19 BMS, the manufacturer of abatacept, discussed the results of the 


AWAKEN trial in its submission (sections 4.2-4.11). The company stated 


that 2 small single arm studies (n=10 and 21 respectively) had assessed 


whether abatacept improved uveitis in people who had not responded to 


an anti-TNF inhibitor, had conflicting conclusions. 


4.20 Roche, the manufacturer of tocilizumab presented results from the 


CHERISH trial (sections 4.2-4.11). It also presented results from a single 


arm study of tocilizumab in a Japanese population. 


4.21 AbbVie, the manufacturer of adalimumab presented results from the 


DE038 trial (sections 4.2-4.11) and the M11-328 trial in paediatric patients 


with enthesitis related arthritis (section 4.16). It also presented results 


from study M10-444 which was a multicentre open label single arm trial 


with a primary objective to evaluate the safety and efficacy of adalimumab 


in 32 patients aged 2 to 4 years and patients older than 4 years weighing 


less than 15 kg. As the Assessment Group had done, AbbVie discussed 


the available data for the effectiveness of adalimumab in people with 


uveitis. AbbVie also stated it was inappropriate to compare the data from 


the 4 trials of abatacept, adalimumab, etanercept and tocilizumab. 
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5 Patient experience 


5.1 A patient expert described her experience of having JIA following a 


diagnosis of systemic JIA at 2 years of age. She explained that their JIA 


was very aggressive and because the treatment options were limited at 


that time they developed joint damage early on. She also experienced 


pain which was so severe they were prescribed medicine to help her 


sleep.  She said that the prednisolone treatment they received had a bad 


taste and methotrexate caused her to have nausea. She commented that 


intra-articular corticosteroid injections can be very effective but also can 


be painful and evasive. Furthermore she had experienced complications 


of long-term (15 year) steroid use. She further explained that the condition 


affected their schooling because of numerous hospital appointments. It 


also affected her social interactions because of tiredness and not being 


able to do physical activities. JIA further affected her self-esteem because 


of having a feeling of being different, having to wear orthopaedic shoes 


and calipers and feeling the need to wear clothing to cover up  swollen 


joints. The patient expert said that as an adult, she is now in remission, 


but have joint deformities caused by the aggressive JIA in childhood. She 


said that she still needs surgery, has gastro-oesphageal reflux and her 


mental health has been affected. The patient expert stated that the most 


important outcome is avoiding joint damage. The patient expert 


emphasised that JIA can have a large impact not only on the patient, but 


on the family too because of hospital visits, interruption to schooling and 


the emotional impact of having a child in distress. 


6 Cost-effectiveness evidence 


6.1 2 of the companies submitted a cost analysis, 1 a cost effectiveness 


analysis and 1 stated that because of the data limitations they considered 


it inappropriate to do so. The nature of the analyses were: 


 BMS (abatacept) presented a cost minimisation analysis of the costs 


(drug and resource) of abatacept, adalimumab, etanercept and 
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tocilizumab for people starting treatment at 12 years and continuing 


until 18 years (longer time horizons of 10 and 20 years were assessed 


in scenario analyses). A cost minimisation approach assumes the 


clinical effectiveness and utility associated with each technology is the 


same and models only the costs. 


 AbbVie (adalimumab) did not present any cost analyses because it 


considered the available data would not allow it to carry out a robust 


cost effectiveness analysis. It described what it considered to be the 


key factors to be addressed when carrying out a cost effectiveness 


analysis 


 Pfizer (etanercept) did not present a cost effectiveness analysis, but 


presented an analysis of the drug costs for adalimumab, etanercept 


and tocilizumab. 


 Roche (tocilizumab) presented an economic model which it used to 


estimate the cost effectiveness of tocilizumab compared with 


adalimumab only 


In this document, the Assessment Group model and results are presented 


in sections 6.2-6.12; a comparison of the Assessment Group’s model and 


the companies’ assumptions and modelling results is presented in 


sections 6.13-6.18. The companies’ discussions of the limitations of 


carrying out a cost-effectiveness analysis are presented in section 6.19. 


 


6.2 The Assessment Group developed 2 Markov models. In the first, the 


Assessment Group modelled a population with JIA who had had an 


inadequate response to, or did not tolerate, methotrexate; this 


represented people who would receive their first biologic option (“1st 


biologic model”).  The Assessment Group deemed it necessary to have 


a second model because the marketing authorisation for abatacept states 


that abatacept should be taken after an anti-TNF inhibitor. In the “2nd 


biologic model”, the Assessment Group modelled a population with JIA 


who had and inadequate response to, or did not tolerate, methotrexate  


and who had previously received a TNF alpha inhibitor (etanercept); this 
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represented people who would receive their 2nd biologic option. The 


Assessment Group stated that the RCT and registry data used to inform 


the modelling came from mixed populations with predominantly 


polyarticular course JIA and there was insufficient evidence to model 


enthesitis-related and psoriatic subtypes of JIA separately. In both 


models, the average age of the modelled population was 11 (to reflect the 


clinical trials [see section 4.2-4.11]). The Assessment Group modelled the 


population’s height and weight to be the same as the general UK 


population. The models had a 30 year time horizon to capture the costs 


and benefits of treating paediatric patients, given that there is uncertainty 


surrounding how well patients with JIA do during adulthood.  The 


Assessment Group tested shorter and longer time horizons in sensitivity 


analyses. Consistent with the NICE reference case, the model used a 


discount rate of 3.5% and the perspectives were those of the NHS and 


personal social services. The model cycle length was 3 months. 
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Figure 2, treatment sequences modelled by assessment group 
 
6.3 To determine the costs and benefits for people taking their first biological 


treatment, the Assessment Group used the 1st biologic model to 


compare adalimumab, etanercept and tocilizumab to methotrexate or to 


no treatment (for 20% people assumed intolerant to methotrexate). In the 


base case the Assessment Group assumed that when people stop their 


first biological treatment they do not switch to another biological 


treatment. The Assessment Group used the 2nd biologic model to 


determine the costs and benefits of abatacept, adalimumab, etanercept, 


tocilizumab and methotrexate for people who had already had an anti-


TNF inhibitor (assumed to be etanercept based on clinical advice to the 


Assessment Group). After their second biological treatment, the 


Assessment Group again assumed that people do not switch to another 


biological treatment. The Assessment Group explored a sequence of 3 


biologic treatments in sensitivity analyses. It assumed that 80% of people 


receiving abatacept, 69% of people receiving adalimumab, 0% of people 


receiving etanercept and 82% of people receiving tocilizumab had 
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concomitant methotrexate. The proportions of people receiving 


methotrexate were based on trial and registry data. 


6.4 Both models had 3 health states:  “on-treatment”, “off-treatment” ,  and 


“death”. Based on clinical advice the Assessment Group assumed that if 


people remitted while on-treatment, clinicians would be reluctant to stop 


the treatment and people would continue to take it. In a sensitivity 


analysis, the model had an additional health state reflecting “off-treatment 


remission” to test the effect of stopping treatment on remission, (see 


section 6.10). People stayed on treatment unless they died or stopped 


treatment because of adverse effects or loss of drug efficacy. In the short 


term (3-month cycle) the Assessment Group obtained rates of 


discontinuation from the open-label lead-in period in each of the 4 RCTs 


(4.2-4.11). The Assessment Group obtained the discontinuation rates 


after that time from Tynjala et al. (a retrospective observational study of 


patients with JIA in Finland taking etanercept or infliximab with a 4-year 


follow-up). The Assessment Group did not use the discontinuation rates 


from the RCT phase of the trials because people could stop for reasons 


other than adverse events of loss of drug efficacy, such as withdrawing 


consent. The Assessment Group noted that because there were few 


studies for the biological treatments, it assumed that discontinuation rate 


were the same for each biological treatment.  The Assessment Group 


assumed that when people stop treatment they switch to a non-biological 


treatment.  


 


 


 


 


Figure 3 schematic of the Assessment Group model, Assessment 
report figure 8 page 121 
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Table 12, discontinuation rates in the model, modified from Table 50 
assessment report page 124 
1st cycle (3-months) data from open label lead in phase of each trial 


 Abatacept57 Adalimumab61 Etanercept42 Tocilizumab68


Adverse 
events 0.5% 1.8% 1.4% 1.6% 


Loss of 
efficacy 9.5% 3.5% 2.9% 8.0% 


Total 
discontinuation 10.0% 5.3% 4.3% 9.6% 


Subsequent cycles 


Adverse 
events 7% over 4 years 


Loss of 
efficacy 28% over 4 years 


 


6.5 In both models, to estimate the risk of flares, the Assessment Group 


weighted the rate of disease flares for people taking methotrexate from 


the placebo arms of the abatacept, adalimumab and tocilizumab trials, 


converting them to a 3 month risk (the Assessment Group excluded the 


placebo arm of the etanercept trial because no one received 


methotrexate).  Then, to estimate the risk of flare for each biological 


treatment, the Assessment Group multiplied this average risk of flare on 


methotrexate by the relative risk for each biological treatment compared 


with placebo in its respective clinical trial. 


Table 13 risk of disease flare, table 49 page 123 of the assessment 
report 
Disease 
Flare Risk of flare per cycle 


Source 
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Methotrexate 0.25 Ruperto et al.57, Lovell et al. 
200861 


Brunner et al.68 


Abatacept 0.09 Ruperto et al.57 


Adalimumab 0.14 Lovell et al. 200861 


Etanercept 0.09 Lovell et al. 200042 


Tocilizumab 0.14 Brunner et al.68 


 


6.6 Because none of the 4 RCTs had collected data which the Assessment 


Group could use to derive utility values, it carried out a systematic review 


to identify generic (not disease-specific) preference-based health related 


quality of life studies in people with JIA who received a biological 


treatment. The Assessment Group obtained utility values from a Dutch 


study of the ABC registry (Prince et al 2011), which had measured utility 


with the Health Utility Index-3 (HUI-3). This registry included people with 


polyarticular course JIA which had not responded to maximum-dose 


methotrexate. The Assessment Group assumed that the utility value for a 


person taking methotrexate only or a person who had stopped biological 


treatment was the same as for a person before taking etanercept in Prince 


et al. 2011. The Assessment Group assumed that a person’s utility value 


while taking a biological treatment is the same for all biological treatments, 


and that utility increases over time. The Assessment Group assumed that 


having a disease flare lowers utility and would recover within 3 months 


(one-model cycle).  When the Assessment Group annualised this 


disutility, it estimated 0.03 per flare. The Assessment Group did not apply 


a disutility to adverse events. The Assessment Group acknowledged that 


people who care for someone with JIA would have a lower quality of life, 


but noted there were no published data. The Assessment Group did not 


include a caregiver disutility in its base case, but did explore this in 


scenario analyses (see section 6.10). 


Table 14, utility values, table 51 page 125 assessment report 
HRQoL utility values Per year Source 


No biologic  treatment 
(including people receiving 0.53


Prince et al.123 
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methotrexate only and people 
who have discontinued 
treatment with a biologic)  


Treatment with first line 
biologic, 0-3 months 0.53


Prince et al.123 


Treatment with first line 
biologic, 3-15 months 0.69


Prince et al.123 


Treatment with first line 
biologic, 15-27 months 0.74


Prince et al.123 


Treatment with first line 
biologic, 27+ months 0.78


Prince et al.123 


Treatment with second and 
third line biologic 0.74


Prince et al.123 


Disutility for disease flare 0.03 Assumption 


 


6.7 The drug costs and dosing regimens of the biological treatments are as 


listed in table 1 of this document. Abatacept and tocilizumab have 


confidential patient access schemes (PAS). Because of this the 


Assessment Group provided cost effectiveness results using the NHS list 


price in its assessment report and provided the results incorporating the 


PAS for abatacept and tocilizumab in a confidential appendix to its report. 


Abatacept and tocilizumab had an additional administration cost of £154 


because these are administered intravenously rather than 


subcutaneously. The dose of methotrexate was 10 to 15 mg/m2 


administered subcutaneously or orally once weekly. The Assessment 


Group assumed that the number and cost of GP and hospital visits and 


hospital tests, and the resource costs off- and on-treatment (£724 per 


cycle) were the same irrespective of treatment. The cost of inpatient 


treatment per disease flare was £429.97. The Assessment Group 


commented that the most commonly occurring serious adverse events in 


people with JIA were ‘infections and infestations’. The Assessment Group 


estimated an inpatient cost of £1,533 for treating infections from averaging 


across health resource group codes. The proportion of people having 


adverse events in the 1st cycle is given in table 55 page 129 of the 


assessment report, and resource use costs are presented in table 54 on 


page 127. 
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6.8 The Assessment Group presented the results of its base case for: 


 People receiving their first biological treatment after methotrexate 


 People receiving a biological treatment after methotrexate and an anti-


TNF inhibitor  


The Assessment Group presented the deterministic results as pairwise 


comparisons with methotrexate rather than as a fully incremental analysis. 


The probabilistic results were similar to the deterministic results (table 73 


and 74 on pages 139 and 140 of the assessment report; the with-PAS 


results are reported in tables 7 and 8 of the confidential appendix, pages 5 


and 6). 


Table 15 assessment group deterministic base case results , Assessment 
report tables 58 and 61 pages 130 and 132) 
 Costs, £ QALYs Incremental 


costs 
Incremental 
QALYs 


List price 
ICER  


(£ per QALY 
gained) 
versus 
methotrexate
a 


PAS ICER  


(£ per QALY 
gained) 
versus 
methotrexate 
with PAS 


Population receiving first biological DMARD after methotrexate  


Methotrexate only £67,534 9.37     


Adalimumab £145,047 11.40 £77,513 2.0 £38,127 £38,127 


Etanercept £134,868 11.44 £67,334 2.1 £32,526 £32,526 


Tocilizumab £150,530 11.52 £82,995 2.1 £38,656 ******* 


Population receiving a biological DMARD after methotrexate and an anti-TNF inhibitor  


Methotrexate only £67,534 9.37     


Abatacept £203,276 12.80 £135,742 3.4 £39,536 ******* 


Adalimumab £183,387 12.65 £115,853 3.3 £35,284 £35,284 


Etanercept £179,580 12.67 £112,045 3.3 £33,948 £33,948 


Tocilizumab £194,263 12.76 £126,728 3.4 £37,363 ******* 
a Results presented compared to methotrexate; no incremental analysis presented. 
Note: Abatacept was not included in this analysis as the marketing authorisation is not for first line biologic 
DMARD 


 


 


 


6.9 The Assessment Group carried out one-way deterministic sensitivity 


analyses when taking adalimumab, abatacept and tocilizumab as a 1st line 


biologic and when taking abatacept as a 2nd line biologic (tables 62 to 65 
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on pages 132 to 135 of the assessment report). For all 4 technologies, the 


key drivers of the ICERs were the utility values (particularly over the long-


term) and the discounting rates. 


6.10 The Assessment Group carried out a series of scenario analyses. The 


Assessment Group presents results from the 1st line model only (with the 


exception of the scenario changing the starting age in which it presents 


the results from both models). All of the scenarios decreased the ICER for 


each biologic treatment compared with methotrexate. The scenarios 


included:   


 People discontinuing because of improvement and entering a 


‘remission off treatment’ health state. In different analyses, the 


Assessment Group assumed that once in remission, relapse rates were 


either 67% (Baszis et al 2011) or 40% (Wallace et al 2005). The 


Assessment Group assumed that no one stops treatment with 


methotrexate if this is their only treatment, because few patients on 


methotrexate would be in remission.  


 Health state costs. The Assessment Group assumed the health state 


costs per cycle to be £589.51 and £408.91 for the off-treatment and on-


treatment health states respectively (compared to £724 for both in the 


base case).  


 Used the discount rates that had been used in NICE appraisal of 


etanercept. The previous NICE appraisal of etanercept used a discount 


rate of 6% for costs and 1% for benefits (which the NICE reference 


case included at that time; now NICE recommends 3.5% for both).  


 Applying a disutility for caregiver burden. The estimates came from 


Kuhlthau et al. 2010 (which assessed the utility of caregivers of children 


with activity limitations) and Gani et al. 2008 (which assessed utility of 


caregivers of people with highly active relapsing remitting multiple 


sclerosis). 


 3 lines of biologic therapy. The Assessment Group compared a 


sequence of etanercept -->  adalimumab --> tocilizumab and 
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etanercept-->adalimumab -->abatacept with methotrexate only. The 


Assessment group stated that these sequences reflected the sequence 


of treatments used in clinical practice in England. 


 Modelled population entered at age 6 rather than 11. This scenario was 


carried out because people aged 6 are eligible for all 4 biologic 


treatments.  


People with remission can stop treatment (1st biologic model) 


 Remission off 
treatment (per 
cycle) 


Relapse 
rate 


ICER (£/QALY) versus methotrexate 


Adalimumab Etanercept Tocilizumab 


(+PAS) 


Base case 0.00%  £38,127 £32,526 £38,656 
********* 


Baszis et al.160 7.80% 67% £33,744 £28,580 £34,214 
********* 


Tynjala et al.145 0.66% 40% £37,512 £31,970 £38,028 


********* 


Health state costs  from  Prince and colleagues (1st biologic model) 


 Assumption Cost ICER (£/QALY) versus methotrexate 


   Adalimumab Etanercept Tocilizumab 


Base case   £38,127 £32,526 £38,656 
********* 


Prince et al   £35,214 £29.691 £35,767 


********* 


Disutility for caregiver burden included  (1st  biologic model) 


 Disutility for caregivers ICER (£/QALY) versus methotrexate 


 On biologic Off 
biologic 


Adalimumab Etanercept Tocilizumab 


Base case 0.000 0 £38,127 £32,526 £38,656 
********* 


Higher disutility 
(Kuhlthau et al. 
2010) 


-0.035 -0.07 £33,436 £28,619 £33,933 
********* 


Lower disutility 


(Gani et al. 
2008) 


-0.010 -0.02 £36,658 £31,305 £37,178 
********* 


Starting age in models (results given for 1st and 2nd  biologic models) 


1st biologic Age ICER (£/QALY) versus methotrexate 


  Abatacept Adalimumab Etanercept Tocilizumab 


Base case 11 Na £38,127 £32,526 £38,656 
*********


scenario 6 na £38,124 £26,173 £32,993 
*********
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2nd biologic 


Base case 11 £39,536 
*********


£35,284 £33,948 £37,363 
*********


scenario 6 £33,234 
*********


£31,383 £38,895 £31,961 
*********


Discount rates used in TA35 applied (6% for costs 1% for benefits) 1st  biologic model 


   Costs QALYs ICER 
(£/QALY) 


Methotrexate £51,494 12.96 


Etanercept £107,200 15.53 £21,718


Three lines of  biologics


 Costs QALYs ICER (vs. 
methotrexate)


Methotrexate £67,534 9.47 -


Etanercept, adalimumab, tocilizumab £207,565 13.16 £36,982 
*********


Etanercept, adalimumab, abatacept £212,562 13.17 £38,152 
*********


 


6.11 The Assessment Group noted that there is a subgroup of people with JIA 


and uveitis, but there were insufficient data to consider this subgroup 


separately in a cost-effectiveness analysis. It noted that the prevalence of 


uveitis in JIA is between 8-30%, and is particularly common in children 


with early onset JIA (mean age of onset 3-5 years). The NHS England 


interim commissioning policy states that infliximab or adalimumab 


combined with methotrexate are widely used worldwide to treat refractory 


uveitis, but that etanercept is not used. The Assessment Group noted that 


the utility data used in its model was derived from the HUI3 generic 


preference instrument which has a vision domain. However, because the 


Assessment Group assumed on-treatment utility is the same across 


biological  treatments, the utility value it chose for the model does not 


capture the effect on uveitis . The Assessment Group stated that if one 


includes vision loss with JIA, then adalimumab will be more cost effective 


in JIA patients with uveitis than without uveitis. Also if most of the costs 


related to uveitis relate to managing it (as stated in the clinical 


commissioning policy), then any reduction of these costs because of 
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improving vision would further improve cost effectiveness of adalimumab 


in the sub-group of patients with uveitis. 


6.12 The Assessment Group noted that its model did not account for disease 


progression in terms of joint damage. Joint damage may lessen physical 


function and quality of life into adulthood, and may require joint surgery. 


There were no available data to determine whether abatacept, 


adalimumab, etanercept and tocilizumab reduce long-term disease 


compared with methotrexate or each other, but the Assessment Group 


noted that in recent decades there has been an increase in the use of 


immunomodulatory agents and a corresponding decrease in end-stage 


joint damage.  The Assessment Group did not have evidence to document 


that the patients who received the biologicals were the same people who 


experienced fewer complications.  The Assessment Group stated that if 


biologic treatments reduced long-term damage to a greater extent than 


methotrexate then the ICERs would be lower. 


Company submissions 


Roche cost effectiveness model comparing tocilizumab with adalimumab. 


6.13 Roche used a Markov model. The model had a 6 month cycle length with 


half-cycle correction and runs over a 25 year time horizon.  Roche applied 


a discounting rate of 3.5% per annum.  Roche assumed the study 


population was the same as the trial population in CHERISH which 


compared tocilizumab with placebo (see sections 4.2-4.11), with a starting 


age of 11 years. The model had 3 health states “uncontrolled disease or 


off-treatment”, “on treatment” and “dead”. Patients were modelled to start 


with uncontrolled disease and move on to first line treatment and once 


patients had exhausted all lines of treatment to move back into the 


uncontrolled disease health state. Death was the absorbing health state.  


6.14 Roche used the model to compare tocilizumab with adalimumab only 


because 1) it considered that ‘no therapy’ is not an option because 


biological treatments are the current standard of care in the UK, 2) it 
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would be unlikely that patients who have already had an inadequate 


response to methotrexate would be rechallenged with methotrexate; 2) it 


considered only the trials of tocilizumab and adalimumab are similar 


enough to compare. In an exploratory analysis, the company compared 


tocilizumab with etanercept which Roche assumed was equally effective 


to adalimumab. 


6.15 Unlike the Assessment Group’s model, the Roche used ACR Pedi 


response instead of flare as the main measure of clinical effectiveness. 


The probability of stopping treatment depended on the extent of response. 


Roche based these rates of stopping treatment on data for etanercept 


from the Dutch Arthritis and Biologicals in Children (ABC) register.  Roche 


assumed that people with no response (JIA ACR Pedi <30) have a 6-


month discontinuation rate of 0.1260; people with a moderate response 


(JIA ACR Pedi >30 and <70), a 6 month discontinuation rate 0.09; and 


people with a good response (JIA ACR Pedi ≥70) have a 6 month 


discontinuation rate 0.042. Roche assumed that 1% of patient die every 6 


months. 


6.16 Roche used the same time-dependent utility values from Prince et al. 


2011 as chosen by the Assessment Group.  Roche incorporated a rate of 


serious infections (based on an average across biological treatments) in 


the model (2.18% over a 6 month period), and, similar to the Assessment 


Group, modelled the cost of infections and did not apply a disutility. The 


costs of administration were similar in the Roche and in the Assessment 


Group’s models. 


 


Table 16 A comparison of the Roche and Assessment Group 
modelling assumptions 
 Roche model Assessment group model 


Model population starting 
age 


11 years 


Time horizon 25 years 30 years 
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Cycle length 6 months (1/2 cycle 
correction) 


3 months 


Discontinuation rates Dependent on response 


12.6%/cycle (worst 
response); 4% best 
response 


Dependent on treatment 


Adalimumab 5.3% in 1st 
cycle; tocilizumab 9.6% in 
1st cycle. 7%/ 4 years for 
adverse events; 28%/4 
years for loss of efficacy 
subsequent cycles 


Disease flare rate 
modelled 


No Yes 


Adverse events 
(infections) 


2.18%/cycle Adalimumab 1.75%/cycle;


Tocilizumab 1.60%/cycle 


Cost per admin Adalimumab (SC) £6.10 
if child, £3.05 if young 
person; tocilizumab (IV) 
£152.24 


Adalimumab £0; 
tocilizumab £154 


Cost of adverse events Average cost per 
admitted patient £3273 


£1533 


Resource costs £1,591/cycle off 
treatment; £912.33/cycle 
on treatment 


£724/cycle on or off 
treatment 


Cost per flare n/a £429.97 


Utility values Time dependent utility values from Prince et al 2011. 
No disutility for adverse events. Assessment group 
had disutility for flare. 


 


6.17 The Assessment Group stated that it corrected some errors in the Roche 


model by applying the off treatment utility values when patients finished 


the first-line biologic treatment and assigning the 6-month utility value to 


each cycle. In addition the Assessment Group reduced the mortality rate 


to 0.03% per cycle to reflect that of the general population. The company 


presented its results with and without concomitant methotrexate. The with-


methotrexate results are presented in table 17. Tocilizumab was less 


costly and less effective than adalimumab. 


Table 17 A comparison of the Roche and Assessment Group model 
results 
Roche results (adalimumab and tocilizumab taken with methotrexate) 


 adalimumab tocilizumab 


Total QALYs 18.76 18.72 


Total costs £81,827 £70,707 
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Roche model with assessment group amendments 


Total QALYs 10.10 10.05 


Total costs £95,761 £83,593 


Assessment group base case results for adalimumab and tocilizumab 1st biologic 
model (with PAS) 


Total QALYs 11.40 11.52 


Total costs £145,047 £150,530 (********) 


 BMS and Pfizer cost analyses 


6.18 Both BMS (abatacept) and Pfizer (etanercept) presented analyses of only 


costs rather than cost effectiveness. BMS presented undiscounted and 


discounted costs over 6 years (from age 12 to 18), including both drug 


costs and administration costs. The administration costs were £154 for 


abatacept and tocilizumab and £3.05 for adalimumab and etanercept. 


BMS also presented results for a 10 and 20 year time horizon.  BMS 


applied a patient access scheme for abatacept but not for tocilizumab 


which is confidential (please see BMS submission tables 12, 13 and 16 on 


pages 45 and 48 of the BMS submission). Pfizer presented the annual 


costs by age (2 to 17 years) of a person treated with etanercept, 


adalimumab or tocilizumab. Pfizer assumed that the administration costs 


of tocilizumab as £178.83 per infusion, but did not state whether it had 


applied the PAS discount for tocilizumab. Please see table 32 page 157 of 


the Pfizer submission for these results. 


Comments from companies on feasibility of making an economic model to 


assess the cost effectiveness of abatacept, adalimumab, etanercept and 


tocilizumab for JIA 


6.19 The companies drew attention to the following points: 


 Utility values.  BMS, AbbVie and Pfizer noted the lack of suitable 


quality of life data (using a preference based measure) in the trials to 


calculate utility values. They noted that Prince et al. 2011 had collected 


HUI-3 data and CHAQ (child health assessment questionnaire) data, 


but mapping this to EQ5D would cause problems because of the small 


number of patients in Prince et al. 2011(n=46). They also noted that 
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using data from an adult population or people with rheumatoid arthritis 


to map utility values has not been validated. 


 Lack of data on long term clinical outcomes and complications. 


There are uncertainties around the natural course of the disease. The 


costs and benefits of avoiding complications such as joint surgery, and 


eye problems should be taken into account.  AbbVie suggested that 


between 7-28% of patients have joint surgery, and 9-65% have eye 


surgery. Costs of impaired vision and blindness should also be included 


in the modelling but data were limited in the UK. 


 Transition between child an adult services and an appropriate 


time horizon. Because JIA can continue into adulthood, a time horizon 


beyond age 17 may be needed. AbbVie noted that there will be 


administration costs associated with transitioning between child and 


adult services. 


 Difficulties in comparing the clinical effectiveness of biological 


treatments with each other. The companies noted the difficulties in 


comparing the clinical effectiveness of the biological treatments 


because of the study sizes, differences in trial populations and the 


marketing authorisations of the technologies. 


Comments from consultees on assessment report 


6.20 Roche (tocilizumab) commented that using disease flare as the main 


measure of clinical effectiveness in the economic modelling was a 


problem.  It noted that disease flare does not provide enough information 


on severity and JIA’s impact on a patient’s condition. Using flare as the 


main outcome will underestimate the benefits of treatments that achieve 


sustained disease improvement. Roche also noted that the utility a person 


experiences while having a flare may  depend on the severity of the flare 


rather than there being a fixed disutility associated with a flare as 


assumed by the Assessment Group. Roche considered that ACRpedi 


response combined with rates of discontinuing treatment better reflects 


the impact of each treatment on the patient’s condition. AbbVie 
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(adalimumab) commented that each trial defined disease flare differently. 


AbbVie further commented that it was not clear where the Assessment 


Group’s obtained the cost of flare (£429.27), and presented alternative 


estimates based on Health Research Group costs (see table 1 page 9 


AbbVie response to assessment report). AbbVie noted that the 


Assessment Group applied only 1 cost for disease flare, whereas it 


considered that people may visit a health professional multiple times 


during a disease flare. 


6.21 Several consultees reiterated their concerns about the inappropriateness 


of an indirect comparison of the biological treatments, given the 


differences in the trials and concomitant use of methotrexate.  


6.22 BMS (abatacept) commented on the treatment sequences assumed in the 


Assessment Group model. BMS questioned why the Assessment Group 


chose etanercept before the 2nd biological treatment. BMS noted that the 


Assessment Group assumed that people who stopped biological 


treatment ‘continue on a standard treatment regimen that does not contain 


a biologic DMARD’, but it was unclear to BMS what treatments this 


included. BMS noted that the Assessment Group modelled no cost, 


efficacy, or utility data for people who stopped treatment with 


methotrexate. 


6.23 Pfizer (etanercept) considered it most plausible to include a caregiver 


benefit and to assume that all people start biological treatment at age 6. 


Several consultees suggested that the Assessment Group model is 


conservative. The reasons given included the following: 


 The benefits of adalimumab on juvenile idiopathic arthritis have not 


been incorporated. A consultee (AbbVie) state that there is evidence 


that adalimumab improves uveitis.  Accounting for this would save 


money and improve quality of life for patients with uveitis receiving 


adalimumab 
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 The Assessment Group applied utility values from Prince et al. 2011 in 


the model at the end of the period in which they were collected Utility 


data were collected in Prince et al at baseline, and after month 3, 15 


and 27. This means, for example, that in its model is the Assessment 


Group assumed that biologics do not increase utility during the first 3 


months of treatment. Consultees (AbbVie, BMS) suggested that the 


Assessment Group should have used a half cycle correction, or 


conduct sensitivity analyses. Suggested scenario analyses were 1) 


applying the utility value collected at the end of the observed period to 


the start of the modelled cycle (i.e. apply the value at the 3 month 


observation period for the whole 1st modelled cycle [months 0-3]) or 2) 


apply a mid-point utility value in each cycle. 


 Resource use with methotrexate may have been underestimated and 


utility values overestimated because the long-term outcomes (joint 


damage, surgery , visual impairment) because the Assessment Group 


did not incorporate these in its model 


 The Assessment Group did not differentiate between resource use in 


the biological and methotrexate arms. AbbVie suggested that people 


continuing to take methotrexate, when it had failed to control disease 


activity, were likely to have poorer disease control and need more 


resources 


 The cost of disease flare may have been underestimated 


 AbbVie considered that wider societal benefits should be incorporated. 


 


7 Equality issues 


7.1 During scoping participants noted that there are anecdotal reports of 


patients with JIA having their treatment discontinued at age 18 because 


the existing NICE guidance for etanercept (TA35) makes 


recommendations for adolescents only up to age 17. NICE also heard that 


previous NICE guidance has not considered adults and unless this 


multiple technology appraisal covers adults with JIA, then the guidance 
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may discriminate against this group. Consultees noted that the 


recommendations in TA35 reflect the wording of the marketing 


authorisation for etanercept at the time whereas  the marketing 


authorisation for etanercept no longer stipulates a  maximum age. 


8 Innovation 


8.1 Only the manufacturer of etanercept (Pfizer) made a case for innovation 


for biological treatments, and etanercept in particular. It noted that 


etanercep that is not associated with neutralising anti-drug antibodies 


which can affect a drug’s efficacy. The company noted that for all the 


biological drugs, the QALY calculation was unlikely to capture caregiver 


burden or impact on educational attainment. 
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Appendix A: Supporting evidence  


Related NICE guidance 


 Tocilizumab for the treatment of systemic juvenile idiopathic arthritis. NICE 


technology appraisal guidance 238 (2011)  


 Guidance on the use of etanercept for the treatment of juvenile idiopathic arthritis. 


NICE technology appraisal guidance 35 (2002). 


NICE pathways 


 There is a NICE pathway on Musculoskeletal conditions, which is available from 


http://pathways.nice.org.uk/pathways/musculoskeletal-conditions 
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ABSTRACT  


Background:   


Juvenile idiopathic arthritis (JIA) is characterised by joint pain, swelling and limitation of movement 


caused by inflammation. Subsequent joint damage can lead to disability and growth restriction.  


Treatment includes disease modifying anti-rheumatic drugs (DMARD) with methotrexate, the most 


commonly used DMARD in the UK. Clinical practice now favours newer drugs termed biologic 


DMARDs where indicated. 


Objective:  To assess the clinical and cost-effectiveness of four biologic DMARDs (etanercept, 


abatacept, adalimumab and tocilizumab - with or without methotrexate where indicated) for the 


treatment of JIA (systemic or oligoarticular JIA excluded). 


Data sources: Electronic bibliographic databases including MEDLINE, EMBASE, The Cochrane 


Library and DARE were searched for published studies from inception to May 2015 for English 


language articles.   Bibliographies of related papers, systematic reviews and company submissions 


were screened and experts were contacted to identify additional evidence. 


Review methods: Systematic reviews of clinical-effectiveness, health-related quality of life and cost-


effectiveness were undertaken according to the general principles recommended in the Preferred 


Reporting Items for Systematic Reviews and Meta-Analyses statement. A cost-utility decision 


analytic model was developed to compare estimated cost-effectiveness of biologic DMARDs versus 


methotrexate for JIA.  The base case time horizon was 30 years and the model took a National Health 


Service (NHS) perspective, with costs and benefits discounted at 3.5%. 


Results: Four RCTs met the inclusion criteria of the clinical-effectiveness review (one RCT 


evaluating each biologic DMARD). Only one RCT included UK participants. All four RCTs were 


withdrawal trials with a placebo comparator.  Participants had to achieve an American College of 


Rheumatology Pediatric (ACR Pedi) 30 response to open-label lead-in treatment in order to be 


randomised. An exploratory adjusted indirect comparison suggests that the four biologic DMARDs 


are similar with fewer disease flares and greater proportions with ACR Pedi 50 and 70 responses 


among participants randomised to continued biologic DMARD.  However, confidence intervals were 


wide, the number of trials was low and there is clinical heterogeneity between the trials.  Open-label 


extensions of the trials showed that generally ACR responses remained constant or even increased 


after the double-blind phase. The proportions of adverse events and serious adverse events were 


generally similar between treatment and placebo groups.  The incremental cost-effectiveness ratio 


(ICER) for adalimumab, etanercept and tocilizumab versus methotrexate was £38,127, £32,526 and 


£38,656 per QALY, respectively. The ICER for abatacept versus methotrexate as a second line 


biologic was £39,536  per QALY. 


Limitations:  The model does not incorporate the natural history of JIA in terms of long-term disease 


progression, as the current evidence is limited. There are no head-to-head trials of biologic DMARDs 


and clinical evidence for specific JIA subtypes is limited. 
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Conclusions: Biologic DMARDs are superior to placebo treatment in RCTs enrolling children with 


(predominantly) polyarticular course JIA, an insufficient response to previous treatment. Randomised 


head-to-head comparisons of biologic DMARDs with long-term follow-up of safety and efficacy are 


needed to establish comparative effectiveness.  RCTs for JIA subtypes where evidence is lacking are 


also required. 


 


Word count: 483  
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Scientific Summary 
 


Background 


The term juvenile idiopathic arthritis (JIA) encompasses all forms of arthritis of unknown cause with 


onset prior to the age of 16 years with persisting symptoms for more than six weeks. Suggested 


incidence (1.6 to 23 per 100,000) and prevalence rates (3.8 to 400 per 100,000) vary widely. The 


disease is characterised by joint pain, swelling and limitation of movement caused by inflammation of 


the synovial membrane of the affected joints. Left untreated, this inflammation causes a progressive 


erosive arthritis, potentially leading to disability and growth restriction. However, severity of disease 


and long term outcome is variable both between different JIA subtypes and between different 


individuals with the same JIA subtype. At onset the particular sub-type of JIA will be diagnosed 


according to the presenting features as either oligoarthritis, polyarthritis, enthesitis-related JIA (ERA), 


psoriatic arthritis (PA), systemic-onset JIA, or undifferentiated arthritis. Polyarticular course JIA 


applies to patients who at a particular point in time six months or more after the onset of disease (JIA 


of any onset type) have five or more active joints. Polyarticular course JIA can typically include 


rheumatoid factor (RF) positive and RF negative polyarthritis, extended oligoarthritis, ERA, PA and 


systemic JIA (providing there have been no active systemic symptoms during the previous six 


months). 


 


Treatment of JIA includes non-steroidal anti-inflammatory drugs, intra-articular corticosteroids and 


disease modifying anti-rheumatic drugs (DMARDs), with methotrexate the most common 


conventional (non-biologic) DMARD used in the UK. Clinical practice now favours earlier step-up 


treatment to biologic DMARDs, where indicated.  


 


Objectives 


The aim of this multiple technology appraisal (MTA) is to assess the clinical and cost-effectiveness of 


biologic DMARDs etanercept, abatacept, adalimumab, and tocilizumab in combination with 


methotrexate, where permitted, in the treatment of JIA. It updates and extends a previous NICE 


appraisal of etanercept conducted in 2002 (NICE TA35). The licensed indication for etanercept has 


broadened since 2002 and three newer biologic DMARDs have been licensed. This appraisal includes 


all sub-types of JIA with the exception of systemic JIA or persistent oligoarticular JIA.  


 


Methods  


 


Clinical-effectiveness systematic review 


Electronic bibliographic resources including MEDLINE, EMBASE, The Cochrane Library, Embase, 


and DARE were searched for published studies from inception to May 2015 for English language 
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articles.  Bibliographies of included articles and systematic reviews were also searched for additional 


studies, as were the company submissions to NICE. An expert advisory group was contacted to 


identify additional published and unpublished evidence. 


 


Titles and abstracts were screened for eligibility by two reviewers independently using inclusion 


criteria that were defined a priori.  Inclusion criteria were applied to full texts by one reviewer and 


checked by a second reviewer.  Inclusion criteria were as follows: 


 Population: patients with JIA including polyarthritis (both rheumatoid factor positive and negative, 


and extended oligoarthritis, both onset and course), ERA and PA.  


 Intervention: biologic DMARDs abatacept, adalimumab, etanercept and tocilizumab (in 


combination with methotrexate where permitted), evaluated within their licensed indication.  


Studies of biologic DMARDs without concomitant methotrexate were permitted if patients were 


intolerant to it or if treatment with methotrexate was inappropriate. 


 Comparators: DMARDs such as methotrexate (best supportive care if DMARDs are not tolerated), 


as well as abatacept, adalimumab, etanercept and tocilizumab compared with each other. 


 Outcomes: disease activity, disease flares, physical function, joint damage, pain, corticosteroid 


reducing regimens, extra-articular manifestations (such as uveitis), body weight and height, 


mortality, adverse effects of treatment and health-related quality of life (HRQoL). 


 Design: randomised controlled trials (RCTs). Non-randomised studies could be considered where 


RCT data were not available. 


 


Data extraction and quality assessment were undertaken by one reviewer and checked by a second 


reviewer. Differences in opinion were resolved by discussion at each stage or in consultation with a 


third reviewer where necessary.   


 


Data were synthesised through narrative reviews with tabulation of the results of included studies. An 


adjusted pairwise indirect comparison of the four biologic DMARDs was presented. 


 


Economic evaluation 


A systematic review of cost-effectiveness studies, and a systematic review of HRQoL studies was 


conducted to identify relevant evidence to inform the economic evaluation. Studies were included in 


the systematic review of cost-effectiveness if they were full economic evaluations (cost-effectiveness, 


cost-utility or cost benefit-analyses or cost-consequence). 


 


A cost-utility decision analytic model was developed to compare the cost-effectiveness estimates of 


biologic DMARDs versus methotrexate. The model used a Markov approach to estimate the costs and 
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health benefits for patients with JIA. The model consisted of three health states: on treatment (with 


biologic DMARD), off treatment and death, with a further health state ‘clinical remission off 


treatment’ also included in a scenario analysis. The model cycles were three months in length to be 


consistent with timing between outpatient appointments in clinical practice. Patients discontinued 


treatment due to adverse events, inefficacy of the treatment or remission. The model also included the 


cost and disutility of disease flares. The perspective of the analysis was that of the NHS and Personal 


Social Services. The model used a time horizon of 30 years and discount rates of 3.5% for costs and 


health benefits. The outcome of the economic evaluation is reported as cost per quality-adjusted life 


year (QALY) gained.  


  


Results 


Clinical-effectiveness 


From 2554 references screened on title and abstract, 56 full texts were retrieved. One further 


conference abstract was identified from a pharmaceutical company submission to NICE.  From these, 


nine full papers and 12 conference abstracts met the inclusion criteria.  The included papers and 


abstracts collectively described four multi-centre RCTs, with one RCT each evaluating abatacept, 


adalimumab, etanercept and tocilizumab. Only the tocilizumab study included UK participants. All 


four studies were described as being withdrawal trials starting with an open-label lead-in phase (12 


to16 weeks) in which participants had to achieve an American College of Rheumatology (ACR) Pedi 


30 response to be eligible for entry to the randomised double-blind withdrawal phase of the study (16 


to 32 weeks), followed by an open-label extension (OLE). All studies used a placebo as the 


comparator. With the exception of the etanercept trial, the majority of patients in the trials received 


methotrexate in addition to the biologic DMARD or placebo. The distribution of patients across the 


sub-types of JIA was only reported for two of the trials, with polyarthritis being the predominant sub-


type. The other two trials appeared to include patients with polyarticular course JIA. Overall, the 


quality of the RCTs was reasonable with a low risk of bias for most domains, but some aspects were 


rated as unclear primarily due to insufficient reporting.  


 


Significantly fewer patients who continued to receive biologic DMARDs during the randomised 


withdrawal phase of the studies had arthritis flares compared to those receiving placebo in all four 


trials. Time to disease flare for participants receiving biologic DMARDs was statistically significantly 


longer (reported for abatacept and etanercept only). A greater proportion of those treated with biologic 


DMARDs achieved ACR Pedi responses of ≥30 and had inactive disease (reported for abatacept and 


tocilizumab only). Generally, the individual ACR Pedi core variables (reported for abatacept, 


etanercept and tocilizumab) were improved by biologic DMARDs when compared to placebo, as 


were joint-related outcomes (reported for etanercept only) and pain in two out of three studies 


(etanercept and tocilizumab, not in abatacept). Not all studies reported a statistical comparison for 
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each of these outcomes. Three studies (adalimumab, etanercept and tocilizumab) reported mortality, 


with no treatment-related deaths. Differences between trial-arms in HRQoL reported in one study 


(abatacept) were not statistically significant. The proportions of adverse events (AE) and serious 


adverse events (SAEs) were generally similar between the treatment groups. One study (tocilizumab) 


reported sub-group data, albeit without statistical comparisons between treatment groups. None of the 


studies reported data for outcomes such as corticosteroid dose reduction, extra-articular 


manifestations (such as uveitis), height or weight for the randomised withdrawal phase of the trials.  


 


An adjusted indirect comparison suggests that the four biologic DMARDs appear to be similar in 


terms of disease flare and ACR Pedi 50 and 70 responses, with wide confidence intervals and clinical 


heterogeneity between the trials.  


  


There were differences across the trials in the eligibility criteria for the OLE phase, and in how the 


results are reported. In some studies it was not possible to differentiate between participants treated 


continuously with a biologic DMARD (i.e. from open-label lead-in and randomised withdrawal phase) 


and those who received placebo before being offered a biologic DMARD at entry to the OLE. 


Generally, patients’ ACR responses remained constant over time or even increased after the double-


blind phase. Limited data for adalimumab and tocilizumab reported in abstracts at week 104 appears 


to support the positive effect of these drugs on growth, but the use of different outcome measures 


prevents a comparison between the drugs.   


 


In addition to the four RCTs, seven relevant ongoing trials were identified and summarised in this 


report (three investigating adalimumab, and four investigating etanercept).  


 


There is limited evidence for the clinical-effectiveness of biologic DMARDs in specific JIA disease 


subtypes. An observational study (CLIPPER) assessing the safety and efficacy of etanercept in 


children and adolescents with extended oligoarticular JIA (EO), ERA and PA found variations in 


response to treatment between JIA disease sub-types 


**********************************************************************************


***). By week 96 similar ACR Pedi 90 (62% to 72%) and ACR Pedi 100 (51% to 60%) responses 


were achieved by participants with different JIA subtypes, and proportions with inactive disease 


varied between 29% (ERA and PA) and 37% (EO).  


 


Evidence from observational studies suggests that biologic DMARDs can improve uveitis symptoms, 


such as intraocular inflammation, in children with JIA. Adalimumab appears to be more effective than 


etanercept in improving uveitis. 
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Four pharmaceutical companies made submissions in support of their drugs to NICE. Only one of 


these (Pfizer, etanercept) provided a systematic review of clinical-effectiveness. This was judged to be 


of good standard.  None of the submissions included any relevant RCTs that were additional to those 


identified in this assessment report.  


 


Cost-effectiveness 


The systematic review of published economic evaluations identified 388 potentially relevant 


publications. Of these, four studies (described in five publications) met the inclusion criteria. The 


studies were conducted in UK, the Netherlands, Canada and Russia. There were two cost-utility-


studies, one cost-effectiveness study and one cost-consequence study. The studies were assessed for 


quality and generalisability to the UK but all contained limitations in the methodological quality or 


generalisability to the UK NHS. The study conducted in the UK was the assessment report for the 


previous NICE appraisal for etanercept in children with JIA (NICE TA35). The systematic review of 


HRQoL identified two studies reporting health-state utility values for patients in JIA. 


 


In terms of the company submissions to NICE, Roche (manufacturer of tocilizumab), constructed a 


Markov state-transition model that compared tocilizumab to adalimumab for children with JIA. The 


base case results conclude that tocilizumab is of similar effectiveness and is less expensive than 


adalimumab. Two companies, BMS (manufacturer of abatacept) and Pfizer (manufacturer of 


etanercept) assumed that the biologic DMARDs were equivalent in clinical-effectiveness. They 


submitted cost analyses to compare the biologic DMARDs. BMS concluded that abatacept was the 


least costly treatment option and tocilizumab was slightly cheaper than adalimumab. Pfizer concluded 


that for most ages, etanercept is the biologic treatment with the lowest acquisition cost compared to 


tocilizumab and adalimumab. AbbVie (manufacturer of adalimumab) did not submit an economic 


analysis and cited a number of methodological limitations to producing an economic model. Two 


companies, Roche (tocilizumab) and BMS (abatacept) submitted a confidential patient access scheme 


discount. 


 


The independent model developed for this assessment report modelled one line of biologic treatment 


for the comparison of adalimumab, etanercept and tocilizumab versus methotrexate. From this model, 


the incremental cost-effectiveness ratio (ICER) for adalimumab, etanercept and tocilizumab versus 


methotrexate is estimated at £38,127, £32,526 and £38,656 per QALY gained, respectively, using the 


list price drug acquisition costs. Abatacept is licensed for second-line biologic therapy after 


discontinuation of an anti-TNF. Abatacept was compared with methotrexate as a second-line biologic 


treatment, following etanercept as the first-line biologic. In this analysis, abatacept had an ICER of 


£39,536 per QALY gained. 
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The model results are most sensitive to changes to the HRQoL utility values. The changes to the 


clinical-effectiveness parameters, such as treatment discontinuation and disease flare had minimal 


effect on the model results. The differences in cost-effectiveness of the biologic DMARDs are 


primarily the effect of the differences in the drug acquisition cost.  


 


Discussion 


Biologic DMARDs (plus methotrexate where indicated) are superior to placebo (plus methotrexate 


where indicated) treatment across a number of outcome measures in children with JIA and an 


insufficient response to previous treatment. Due to the withdrawal trial design results of the double-


blind phase are only applicable to patients who have already achieved an initial (low) degree of 


benefit from a biologic DMARD. Long-term treatment effectiveness in terms of ACR Pedi response 


appears to be sustained for all four included RCTs and the occurrence of AEs generally similar 


between biologic DMARD and placebo-treated patients. SAEs seem to be uncommon and the long-


term safety profile of the biologic DMARDs is relatively favourable. An incremental analysis and the 


costs and health benefits of the four biologic DMARDs was not presented, as the DMARDs were 


similar in effects and costs. 


 


There was insufficient evidence available for all input parameters to permit a cost-effectiveness sub-


group analysis for each of the respective types of JIA within the scope of the appraisal. The modelled 


patient population is people with JIA, though it is primarily relevant to those with polyarticular course 


JIA. 


 


The strengths of this assessment include use of standard methods for evidence synthesis and economic 


modelling, and the transparent reporting of the scope and methods a priori in a published protocol. 


Limitations include lack of head-to-head trial comparisons of biologic DMARDs, necessitating an 


indirect comparison, and lack of available data to inform the economic evaluation, particularly 


HRQoL utility estimates (which were the most influential parameters of cost-effectiveness), long-term 


discontinuation rates, and the long-term impact of treatment on disease progression. Assumptions 


have been made where possible based on best available evidence and expert opinion.  


 


Conclusions  


Implications for service provision 


Given that biologic DMARDs are currently used in the treatment of JIA any recommendation 


supporting their use is unlikely to have significant implications for service provision (e.g. in terms of 


changes to infrastructure, staff training).  
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Suggested research priorities 


Randomised head-to-head comparisons of biologic DMARDs are necessary to establish comparative 


effectiveness. Trials should be sufficiently powered, with long-term follow-up of safety and efficacy, 


and should include an economic evaluation to assess cost-effectiveness.  


 
Word count: 2395  
 
 
 
Plain English Summary  


Juvenile idiopathic arthritis (JIA) is a term for all forms of arthritis of unknown cause that start before 


the age of 16 years and persist for more than six weeks. Patients suffer from joint pain, swelling and 


limitation of movement caused by inflammation surrounding affected joints. The joint damage caused 


by the inflammation can lead to disability and growth restriction. Treatment includes disease 


modifying anti-rheumatic drugs, commonly abbreviated to DMARDs  and methotrexate is the most 


used DMARD in the UK. The preferred treatment now includes the use of newer drugs termed 


biologic DMARDs. Using a systematic approach, we identified the most up-to-date evidence for four 


biologic DMARDs called abatacept, adalimumab, etanercept and tocilizumab, which are used to treat 


different forms of JIA (apart from systemic or oligoaritular JIA). The evidence was assessed using 


recognised methods to evaluate whether treatment with a biologic DMARD (with or without 


methotrexate) benefits patients with JIA, taking into account treatment costs and health.  


 


Four studies were identified, one for each drug. Each compared the biologic DMARD against a 


placebo treatment and, with the exception of the etanercept trial, the majority of patients also received 


methotrexate.  To enter the study, patients had to have a positive response to the relevant biologic 


DMARD in a starting phase before they could be randomised to either continue biologic DMARD or 


a placebo treatment. Those who continued treatment with a biologic DMARD experienced 


significantly fewer disease flare ups than those who were switched to placebo treatment and the 


abatacept and etanercept trials found these occurred later.  Continued DMARD treatment also led to a 


greater response level measured by the American College of Rheumatology Pediatric (ACR Pedi) 


criteria with the abatacept and tocilizumab trials reporting more participants with inactive disease. No 


trials directly compared the drugs against each other so a statistical method was used to compare them 


indirectly. It suggested that the four biologic DMARDs are similarly effective in terms of disease flare, 


and ACR Pedi response levels 50 and 70.  These results must be treated with caution because of 


differences between the trials and the patients. Generally, patients’ ACR responses remained constant 


or even increased after the randomised phase. The proportions of adverse events and serious adverse 


events were generally fairly similar between the biologic DMARD and placebo groups.  
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To assess cost-effectiveness, biologic DMARDs were compared to methotrexate treatment, as there 


was insufficient evidence to compare them to each other. Costs and health benefits appear to be 


similar for all the biologic DMARDs. Treatment of children and young people with biologic 


DMARDs may therefore be an effective therapy. However, due to the lack of evidence from direct 


comparisons between biologic DMARDs, a number of uncertainties remain. 


 


Word count: 447 words   
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LIST OF ABBREVIATIONS 
 
ABA Abatacept 
ACR Pedi 20, 30, 50, 70,  90 or 100 American College of Rheumatology Pediatric 


Response  levels: 20, 30, 50, 70,  90 or 100 
ADA Adalimumab 
AE Adverse events 
AIC Academic in confidence 
BMS Bristol-Myers Squibb 
BNF British National Formulary 
BNFC British National Formulary for Children 
BSA Body surface area  
BSPAR British Society for Paediatric and Adolescent Rheumatology 
BW Body weight 
CHAQ Childhood Health Assessment Questionnaire 
CHQ Child Health Questionnaire  
CI Confidence Interval 
CIC Commercial in confidence 
CRP C reactive protein 
CS Company submission 
DMARDs Disease modifying anti-rheumatic drugs 
EMA European Medicines Agency 
EO Extended oligoarthritis 
ERA Enthesitis-related arthritis  
ESR Erythrocyte sedimentation rate 
ETA Etanercept 
EOW Every other week  
GBP Great British Pound 
HAQ Health Assessment Questionnaire 
HRQoL Health-related quality of life  
HTA Health Technology Assessment  
HUI Health Utilities Index 
ICER Incremental cost-effectiveness ratio 
ILAR International League of Associations for Rheumatology   
ITT Intention to treat 
IQR Interquartile range 
JADAS Juvenile Arthritis Disease Activity Score  
JIA Juvenile idiopathic arthritis 
LOCF Last Observation Carried Forward 
LOM Limitation of motion 
MTA Multiple Technology Assessment 
MTX Methotrexate 
NICE National Institute for Health and Care Excellence 
NR Not reported 
NSAIDs Non-steroidal anti-inflammatory drugs 
OLE Open-label extension 
PBO Placebo 
PA Psoriatic arthritis  
PAS Patient access scheme 
PedsQL Pediatric Quality of Life 
PGA Physician global assessment of disease activity  
PSA Probabilistic sensitivity analysis 
PSSRU Personal Social Services Research Unit 
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QoL Quality of life 
QALY Quality-adjusted life year 
RCT Randomised controlled trial 
RF-ve Rheumatoid factor positive 
RF+ve Rheumatoid factor negative 
RR Relative risk 
SAE Serious adverse events 
SDS Standard deviation scores 
SF36 Short Form (36) Health Survey 
SHTAC Southampton Health Technology Assessments Centre 
SPC Summary of Product Characteristics  
TCZ Tocilizumab 
VAS Visual analogue scale 
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1  BACKGROUND 


1.1 Description of underlying health problem 


Juvenile idiopathic arthritis (JIA) is an umbrella term that encompasses all forms of arthritis with 


onset before the age of 16 years and symptoms that persist for more than six weeks for which the 


cause is unknown.1;2  The role of infections (either bacterial or viral) in the development of JIA has 


been investigated but no unequivocal evidence to either support or rule out an association has been 


clearly demonstrated.3  The term JIA has been in use since 1995 and was proposed by the 


International League of Associations for Rheumatology (ILAR) committee to replace the older terms 


of ‘juvenile rheumatoid arthritis’ and ‘juvenile chronic arthritis’ which were the chief terms in use in 


the USA and in Europe respectively.4 JIA is characterised by joint pain, swelling and limitation of 


movement caused by inflammation of the synovial membrane of the affected joints.  If untreated this 


inflammation causes a progressive erosive arthritis which can lead to disability and growth 


retardation.5  JIA is classified according to the Revised ILAR Criteria6 into seven subtypes: systemic 


arthritis, oligoarthritis (subcategories persistent and extended), polyarthritis - rheumatoid factor (RF) 


negative (RF-ve), polyarthritis - RF positive (RF+ve), psoriatic arthritis (PA), enthesitis-related 


arthritis (ERA), and undifferentiated arthritis (Table 1) and some forms of the disease are associated 


with extra-articular features such as uveitis (inflammation of the middle layer of the eye).  


 


Table 1 JIA classification according to the revised ILAR Criteria 


JIA classification6 & features7-12 Included in NICE appraisal scope? 


Oligoarthritis 


 The most common type of JIA accounting for over 50% of JIA 


cases in the UK13 


 Usually starts before six years of age and more common in 


girls than boys 


 Affects four or fewer joints in the first six months, most 


commonly one or both knees and/or ankles, which are swollen 


and may be painful 


 Regular checks for chronic anterior uveitis (painless eye 


inflammation) required 


 


The ILAR classification recognises two subcategories 


 Persistent oligoarthritis: affecting four or fewer joints 


throughout the disease course, accounts for about 48% of JIA 


cases in the UK13 


 


No 


 Extended oligoarthritis: affecting a total of more than four 


joints after the first six months of disease, accounts for about 


Yes 
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6% of JIA cases in the UK13 


Polyarthritis - RF+ve: accounts for about 4% of cases in the UK13 


Polyarthritis - RF-ve: accounts for about 21% of cases in the UK13 


 Polyarthritis is the second most common type of JIA affecting 


about one in four children with arthritis 


 Usually starts either before seven years of age or later in 


childhood 


 Causes painful swelling of five or more joints in multiple sites.  


The same joints on both sides of the body will often be 


affected. 


 RF negative is the most common form.  RF positive subtype is 


more often seen in teenage girls. 


 Associated with chronic uveitis (painless eye inflammation) 


Yes (all forms) 


Enthesitis-related arthritis (ERA) 


 Accounts for about 6% of JIA cases in the UK13 


 Affects the entheses (sites where tendon attaches to bone) often 


of lower limb and pelvic joints as well as the joints themselves 


(spine or peripheral joints). 


 Can affect girls and boys although teenage onset disease 


mainly affects boys. 


 Associated with acute uveitis (red painful eye) 


Yes 


Psoriatic arthritis (PA) 


 Accounts for about 7% of JIA cases in the UK13 


 Joint pain associated with the skin condition psoriasis 


(although the typical rash of psoriasis may not occur until 


many years after the onset of arthritis) or with a family history 


of psoriasis. Typically affects finger and toe joints. 


 Usually starts around six years of age and about twice as 


common in girls as in boys. 


 Chronic anterior uveitis is fairly common. 


Yes 


Systemic arthritis 


 Accounts for about 6% of JIA cases in the UK13 


 Usually starts before five years of age and affects boys and 


girls about equally 


 General illness with fever, tiredness, rash, loss of appetite and 


weight loss as well as joint pain.  May also have enlarged 


glands, spleen and liver.  More rarely pericarditis 


(inflammation of sac surrounding the heart) 


Not active systemic onset JIA alone.  


Those who go on to have a form of JIA 


that is included (e.g. polyarthritis) do 


match the remit. 


Undifferentiated arthritis  
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 JIA that does not fit into any of the above categories or that has 


features of more than one.  Accounts for about 4% of JIA in 


the UK.13 


 


At onset the particular sub-type of JIA will be diagnosed according to the presenting features 


corresponding to one of the seven ILAR categories.  As JIA progresses more joints may become 


affected.  For some, where JIA was classified at onset as oligoarthritis, problems with five or more 


joints develop after six months and the JIA type is then described as extended oligoarthritis.  Similarly 


the term polyarthritis also applies to patients who at a particular point in time six months or more after 


the onset of disease (JIA of any onset type) have five or more active joints.  In this case they are said 


to have polyarticular course JIA.  The concept of polyarticular course JIA has been used for clinical 


trials and can typically include RF positive and RF negative polyarthritis, extended oligoarthritis, 


ERA, PA and undifferentiated arthritis.  Systemic JIA may also be included in the definition of 


polyarticular course JIA providing there have been no active systemic symptoms during the previous 


six months.14 


 


Severity of disease and long term outcome is variable both between different JIA subtypes and 


between different individuals with the same JIA subtype (Table 2).  Analyses of historical cohorts of 


JIA patients (comprising a mix of JIA sub-types) have shown that more than 50% of patients 


continued to have active disease as long as 17 years after disease onset and such patients would 


require treatment into adulthood.15;16  However, it should be noted that in historical studies the patients, 


particularly at disease onset, were unlikely to have been treated with methotrexate or biologic disease 


modifying anti-rheumatic drugs (DMARDs), which were not available.  Even when biologic 


DMARDs became available they may not have been widely used.  Consequently for all types of JIA 


outcomes in general are likely to have improved due to more widespread use of the newer treatment 


strategies, particularly early in the disease course.  Nevertheless a third or more of children will still 


require treatment for JIA in adult life. JIA which persists into adulthood is distinct from adulthood 


rheumatoid arthritis and should not be considered similar. 


 


A recent (2014) systematic review of the prevalence and incidence of JIA in Europe17 found that rates 


varied greatly among published studies.  Incidence rates ranged from 1.6 to 23 per 100,000 (33 


studies) and prevalence rates from 3.8 to 400 per 100,000 (29 studies).  The estimated annual 


incidence of JIA in England 1989-1991 was 11 per 100,000.18  Prevalence in the UK has not been 


estimated since 1959 when a figure of 65 per 100,000 was reported.18  The Children’s Chronic 


Arthritis Association website states that annual incidence is approximately one per 10,000 (i.e. 10 per 


100,000) and prevalence is about one per 1,000 (i.e. 1000 per 1,000,000).19 
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Table 2 Long term outcomes for different sub-types of JIA 


Long-term outcome7-12 


Persistent oligoarthritis 


 Often mild and may resolve with little or no lasting damage to joints, has the best outlook of all the types of 


JIA. 


 Approximately half of children will have symptoms for at least ten years, a third or more of children will 


have arthritis continuing into adulthood. 


 Chronic anterior uveitis may cause blindness or visual loss if not detected and treated early enough. 


Extended oligoarthritis 


 Causes damage to joints so early treatment to minimise this is needed. 


 Can be destructive and disabling. 


 Approximately half of children will have symptoms for at least ten years, a third or more of children will 


have arthritis continuing into adulthood. 


 Chronic anterior uveitis may cause blindness or visual loss if not detected and treated early enough. 


Polyarthritis 


 Approximately half of children will have symptoms for at least ten years and at least one third of children 


will have arthritis continuing into adulthood (most likely with the RF positive type, which is more severe 


and can require more aggressive treatment). 


 Joints may become damaged if inflammation is not controlled, leading to potential need for joint 


replacement or serious disability. 


Enthesitis-related arthritis (ERA) 


 May evolve to ankylosing spondylitis in the adult years (especially those with teenage onset) and may 


require long term disease modifying or biologic agents. 


Psoriatic arthritis (PA) 


Although there is not much long term data, disease course may be similar to chronic arthritis (either 


oligoarthritis or polyarthritis) and is likely to continue into adulthood. 


Systemic-onset JIA 


 A third of children will have one or two episodes that settle with treatment, a third will have relapses and 


need intermittent treatment, a third require ongoing treatment into adulthood and are at risk of joint 


damage. 


Undifferentiated arthritis 


Although there is not much long term data clinical advisors indicate that the long-term outcome is likely to 


depend on the predominant features of the arthritis and whether persistent oligoarthritis or polyarticular course 


arthritis. 


 


The sources of these data are not given, however the same data are available in the Interim Clinical 


Commissioning Policy Statement for biologic therapies for the treatment of JIA.20  Based on the mid-


2013 population estimates for those aged 17 years and under in England (approximately 11.5 million) 


and Wales (approximately 630,000)21 these incidence and prevalence values equate to an estimated 
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incidence of 1150 cases a year in England and 63 cases a year in Wales with an estimated 11,500 and 


630 children overall in England and Wales respectively with JIA. 


 


A 2012 oral conference presentation13 presented data from a multi-centre long-term prospective 


inception cohort study of children with newly diagnosed inflammatory arthritis [The Childhood 


Arthritis Prospective Study (CAPS)].  This provides information on JIA subtypes classified using the 


ILAR criteria for 1014 newly diagnosed children [Median disease duration: 5.2 months, interquartile 


range (IQR) 2.5 to10.9).  Amongst this cohort extended oligoarthritis and polyarticular course JIA 


may be under-represented because median disease duration is less than six months.  Nevertheless, the 


proportions of each JIA subtype are similar to those reported by an older study (2002)22 for a smaller 


group of children (n=521) as shown in Table 3. 


 


Table 3 Proportions of different sub-types of JIA 


JIA classification6 Newly diagnosed 
children (n=1014)13 


From 17 centres 


within the UK 


(n=521)22 


***********************


***********************


* 


Oligoarthritis:    


Persistent oligoarthritis 48.2% (502/1041) 30.1% (157/521) ************ 


Extended oligoarthritis 5.5% (57/1041) 15.2% (79/521) ************ 


Polyarthritis - RF+ve 


Polyarthritis - RF-ve 


3.6% (37/1041) 


20.6% (214/1041) 


7.1% (37/521) 


19.6% (102/521) 


**********************


*** 


Enthesitis-related arthritis 5.6% (58/1041) 6.5% (34/521) *********** 


Psoriatic arthritis 7.0% (73/1041) 7.1% (37/521) *********** 


Systemic arthritis 6.0% (62/1041) 14.4% (75/521) ************ 


Undifferentiated arthritis 3.7% (38/1041) not reported ********** 


Not recorded N/A N/A *********** 


 


Table 


3*********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************


**********************************************************************************
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**********************************************************************************


**********************************************************************************


**********************************************************************************


************************************************************************  


 


In addition to the immediate impacts of joint pain, swelling and limitation of movement that 


characterise JIA there are longer term problems and other issues that may arise over time.  Progressive 


joint damage can lead to permanent disability and eventually a need for joint replacement.  A 


retrospective review of 154 adolescents (aged 16-21 years) found that 14% had undergone a joint 


operation with 30 separate surgeries (e.g. synovectomies, reconstructive finger or toe joint operations) 


having been undertaken including one hip replacement.24  Growth impairment affects about 10-20% 


of patients with JIA (mainly those with systemic or polyarticular JIA and who require high doses of 


glucocorticoids)25 and decreased bone mass which can lead to the development of osteoporosis is also 


a recognised problem.26 


 


JIA is associated with a range of extra-articular manifestations, including uveitis, inflammatory bowel 


disease, and psoriasis. Uveitis commonly occurs in children with oligoarthritis and is less common in 


other subtypes of JIA.  It is characterised by inflammation of the middle layer of the eye, the uveal 


tract. In severe cases which do not respond to treatment uveitis can be associated with complications 


such as cataract, glaucoma, and macular oedema, and can lead to sight impairment and blindness.  


Inflammatory bowel disease (e.g. Crohn’s disease and ulcerative colitis) is typically associated with 


ERA, whilst psoriasis is associated with PA.  


 


The incidence of childhood uveitis in North America and Europe is estimated to be 4.3 to 6 per 


100,000 children and the prevalence at 30 per 100,000 children.27 Between 20-25% of uveitis cases in 


children are associated with JIA. The prevalence of uveitis in JIA is between 8-30%, but in children 


with oligoarticular onset JIA it may be between 45-57%.28 Uveitis in patients with JIA commonly 


occurs with the early onset of arthritis (mean age of onset 3-5 years).  Presentation in younger 


children may be delayed due to their inability to articulate symptoms. Screening for uveitis has 


therefore been implemented for children with JIA in England.28  Complications are present in between 


30-50% of children with JIA with uveitis at diagnosis. Fifty to seventy per cent of children with 


severe uveitis will develop visual impairment.29 


 


A recent systematic review of qualitative studies that explored the experiences of children living with 


JIA highlighted the profound effect that JIA has on children’s lives.  In particular, pain was a constant 


reminder of their disease and limited their ability to participate in normal life including social events 


and schooling.  Their physical limitations meant that they had to look for alternative activities and 
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potential career options which they would be able to pursue.  Many children and adolescents felt 


misunderstood and some kept their illness a secret from their peers and others.30 


1.2 Measures of response to treatment and definition of remission 


The aim of JIA treatment is to achieve clinical remission (complete absence of active disease).  


Aggressive early treatment aims to control inflammation and thus symptoms (e.g. joint pain); to 


decrease the number of actively affected joints in order to prevent joint damage, loss of function and 


disability; and to maintain or improve quality of life.  Response to treatment is assessed in clinical 


trials by a validated core set of variables that were adopted by the American College of Rheumatology 


(ACR) in 1997. This defining of response is now known as the ACR Pediatric definition of 


improvement.31  The lowest level of improvement is known as ACR 30 (or ACR Pedi 30). The ACR 


Pediatric 30 core variables are: 


1) physician global assessment of disease activity using a visual analogue scale (VAS) (range 


from best score 0 to worst score 100mm (although in some studies reported as 0 to 10cm) 


2) patient or parent global assessment of overall well-being using a VAS (range 0-100mm, 0 is 


the best score) 


3) functional ability as measured by the patient or parent using the Childhood Health 


Assessment Questionnaire (CHAQ, range 0-3, 0 is the best score)  


4) number of joints with active arthritis 


5) number of joints with limited range of motion 


6) laboratory marker of inflammation (erythrocyte sedimentation rate (ESR) or C reactive 


protein (CRP) level) 


 


Response to ACR Pedi 30 level is defined as an improvement in three of any six of the core variables 


by at least 30%, and no more than one of the remaining variables worsened by more than 30%.  In 


addition to the ACR Pediatric 30, higher levels of response can also be defined - the ACR Pediatric 


50, 70, 90 and 100 levels of response require at least 50%, 70%, 90% or 100% improvement 


respectively in at least three of any six of the core set variables, with no more than one of the 


remaining variables worsening by more than 30%.14;32 It should be noted that according to expert 


advice, ACR Pedi 30 is no longer accepted as a response but considered a non- or inadequate 


response, with response levels of at least ACR Pedi 50 or 70 looked from a drug intervention.  


 


More recently in 2009 the Juvenile Arthritis Disease Activity Score (JADAS) was proposed and 


validated.33  The JADAS is a composite score that can be quickly calculated because it is the 


arithmetic sum of the scores from the following four individual component measures: 


1) physician global  assessment of disease activity, measured on a 10 cm VAS (range 0 = no 


activity and 10 = maximum activity) 
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2) parent/patient global assessment of well-being, measured on a 10 cm VAS (range 0 = very 


well and 10 = very poor) 


3) count of joints with active disease 


4) ESR 


 


The component measures are also measures used in the ACR Pediatric definition of improvement.31 


 


The count of joints with active disease in the JADAS is primarily based on a 27-reduced joint count 


(JADAS-27, total score range 0-57) although scores based on a full 71 joint count (JADAS-71, total 


score range 0-101) and a ten joint count (JADAS-10, total score range 0-40) have also been 


validated.33  Further studies have shown that a 3-item JADAS that does not use ESR data is also a 


robust measure34;35 which is of particular benefit for children who do not need to provide a blood 


sample for routine medication monitoring.  As the JADAS has become more widely used further 


proposals have been made that would define low, medium and high disease activity35;36 and define 


improvement.37  With these definitions in place the future management goal would be to achieve 


minimal disease activity (MDA) for all children with JIA.38 


 


Preliminary criteria to define clinical remission in oligoarticular (persistent and extended), RF positive 


and RF negative polyarticular, and systemic JIA have also been developed.39  Two levels of clinical 


remission have been proposed, clinical remission on medication and clinical medication off 


medication.  The criteria for both types of clinical remission are based on achieving inactive disease, 


which is defined as: 


 no joints with active arthritis 


 no fever, rash, serositis, splenomegaly, or generalised lymphadenopathy attributable to JIA 


 no active uveitis 


 normal ESR or CRP (or both normal if both tested) 


 physician’s global assessment of disease activity indicates no disease activity 


 


Clinical remission on medication is then proposed to have been achieved if all the criteria for inactive 


disease have been met for a minimum of six continuous months while the patient is on medication.  


Clinical remission off medication is proposed to have been achieved if all the criteria for inactive 


disease have been met for a minimum of 12 continuous months while the patient is off all anti-arthritis 


and anti-uveitis medications. 


 


Since the original publication of the preliminary criteria to define clinical remission,39 validation of 


the criteria for defining clinical inactive disease in oligoarticular (persistent and extended), 
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polyarticular (RF positive and RF negative) and systemic JIA has been undertaken.  This has led to 


three changes: the addition of a definition for no active uveitis [as defined by the Standardization of 


Uveitis Nomenclature (SUN) Working Group]; clarification that the ESR or CRP level should be 


within the normal limits in the laboratory where tested or, if elevated, not attributable to JIA; and one 


additional criterion (duration of morning stiffness of 15 minutes or less).40 


 


In addition to definitions of response to treatment and clinical remission some publications also report 


on the outcome of disease flare (periods when symptoms worsen).  A preliminary definition based on 


the ACR Pediatric 30 core response variables was obtained from single small study (n=51).41  This 


preliminary definition was worsening in any 2/6 core response variables by 40% or more without 


concomitant improvement of more than one of the remaining core response variables by 30% or more.  


However, other studies have used different flare definitions e.g. a worsening of ≥30% in three of six 


ACR Pediatric 30 variables.42 


 


1.3 Current service provision 
There is currently no NICE clinical guideline on the treatment of JIA however there are two pieces of 


NICE guidance: 


 Guidance on the use of etanercept for the treatment of juvenile idiopathic arthritis (NICE 


TA35) 200243 (this assessment report will inform an update of this guidance) 


 Tocilizumab for the treatment of systemic juvenile idiopathic arthritis (NICE TA238) 201144 


(active systemic JIA is not included within this assessment report) 


 


There are currently two interim commissioning statements: Biologic Therapies for the treatment of 


Juvenile Idiopathic Arthritis (JIA) and the draft NHS Clinical Commissioning Policy for severe 


refractory uveitis in paediatric patients. The first interim clinical commissioning policy statement has 


been published (January 2015) by NHS England Clinical Reference Group for Paediatric Medicine20 


in the absence of NICE guidance for other biologic DMARDs and to cover more recent changes to the 


licenced indications to etanercept and is being consulted on.  The purpose of the interim policy 


statement is to provide guidance for the use of biologic DMARDs in patients with JIA until the 


planned NICE guidance is published.  The statement has a broader remit than the planned NICE 


guidance [Arthritis (juvenile idiopathic) - abatacept, adalimumab, etanercept and tocilizumab 


(including review of TA35)] as it includes all biologic DMARDs and all types of JIA (i.e. including 


persistent oligoarticular JIA and systemic JIA which are not included in the NICE scope for the 


planned guidance).  A summary of the key features of the drug treatment pathway is provided in 


Table 4. 
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Clinical advice to the authors of this assessment report (hereafter referred to as the assessment group) 


suggested that the interim statement largely reflects current practice. However, it was acknowledged 


that there would still be some variability across the country due to differences in interpretation and 


limitation on access and prescribing.  


 


Table 4 Overview of the drug treatment pathway for JIA 


When/why & who What Notes 
At diagnosis to induce 
disease remission, all 
patients 


Corticosteroids: 
Either intra-articular to all 
affected joints 


In patients with mild disease limited to <5 
joints intra-articular steroids may induce 
remission of >6 months, particularly if the 
long-acting corticosteroid triamcinolone 
hexacetonide is used. 


Or systemic, preferably 
intravenous (due to the side 
effects (e.g. effect on growth or 
increased risk of osteoporosis) 
of oral corticosteroids) 


Patients with more severe disease may need 
intravenous steroids to induce remission 
although intra-articular steroids are used in 
some patients as an alternative. 


To maintain remission, 
patients with arthritis 
affecting ≥5 joints or 
arthritis severely affecting 
crucial joints (e.g. spine, 
ankles, hips, wrists) 


MTX This accounts for around half of all children 
who develop JIA. 
 
Effective in reducing the amount and severity 
or arthritis but only induces complete 
remission in 30-50% of patients. 


When JIA remains active 
despite optimal MTX 
dosing OR when patient is 
intolerant of MTX 


Biologic DMARD (many given 
in co-administration with MTX 
to optimise their effect) 


Estimated that a third of all children who 
start treatment with MTX need to progress to 
a biologic DMARD. 


MTX - methotrexate 


 


According to the second interim clinical commissioning policy statement (The draft NHS Clinical 


Commissioning Policy for severe refractory uveitis in paediatric patients29), patients with JIA-


associated uveitis may be managed initially with topical corticosteroids, or systemic corticosteroids if 


required. In more severe cases a DMARD can be used, with methotrexate a standard treatment. If 


disease is not controlled with DMARDs the next line of treatment is use of a TNF inhibitor (tumour 


necrosis factor alpha is shown to be implicated in the pathogenesis of uveitis). TNF inhibitors include 


etanercept, adalimumab, infliximab, golimumab, and certolizumab, but the latter two may not be 


easily available in the UK, and only etanercept and adalimumab are licensed for the treatment of JIA 


in children in Europe. For severe refractory uveitis in paediatric patients the draft NHS Clinical 


Commissioning Policy states that etanercept is not suitable for use in JIA patients with uveitis, or 


uveitis not associated with JIA.29 Adalimumab is recommended where methotrexate does not control 


symptoms, with infliximab used in patients in whom adalimumab is not tolerated, or not effective.29 


1.4 Description of technology under assessment 


Four biologic DMARDs are within the scope of the NICE appraisal and are therefore included in this 


assessment report: abatacept, adalimumab, etanercept and tocilizumab.  The licenced indication 
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differs across these interventions (e.g. in terms of the age range of children and young people eligible 


for treatment, the previous treatment that they should have received and the sub-type of JIA) as 


summarised in Table 5.  The Interim Clinical Commissioning Policy Statement: Biologic Therapies 


for the treatment of JIA20 provides a pragmatic estimate of 950 children with JIA in England who are 


currently receiving a biologic DMARD.  This estimate is based on current data from the biologics 


databases in the UK which indicate that in England alone 890 children are receiving a biologic 


DMARD for JIA (most of which are NICE approved biologic DMARDs). Clinical advice to the 


assessment group suggested that this figure may be an underestimate.  An alternative estimate of 1500 


was suggested by one clinician. 


 


Table 5 Summary of licensed indications of the biologic DMARDs under consideration in this 


assessment 


Drug 
(chief mode of 


action) 


Polyarthritis 
(polyarticular) 


Enthesitis (ERA) Psoriatic (PSA) Systemic onset 


RF+ 
poly 


RF- 
poly 


Ext 
oligo 


Abatacept 
(prevents t-cell 
activation) 


Yes Yes Yes - - - 
With MTX. Patients 6 
years & over with 
insufficient response to 
DMARDs including at 
least 1 TNF inhibitor 


   


Adalimumab 
(TNF-inhibitor) 


Yes Yes Yes Yes - - 
With MTX unless not 
tolerated/not appropriate. 
Patients 2 years & over, 
with inadequate response 
to 1 or more DMARDs. 


Patients 6 years and 
over with inadequate 
response to or 
intolerant of 
conventional therapy 


  


Etanercept 
(TNF-inhibitor) 


Yes Yes Yes Yes Yes - 
Children and adolescents 
from age of 2 years with 
inadequate response to or 
intolerant of MTX 


Adolescents from age 
of 12 years with 
inadequate response 
or intolerant of 
conventional therapy 


Adolescents from 
age of 12 years 
with inadequate 
response or 
intolerant of MTX 


 


Tocilizumab 
(IL-6 inhibitor) 


Yes Yes Yes - - Yes 
With MTX unless not 
appropriate. Patients 2 
years & over, have 
responded inadequately 
to previous treatment 
with MTX 


  With MTX unless 
not appropriate. 
Patients 2 years & 
over with inadequate 
response to NSAIDs 
and systemic 
corticosteroids 


Note: Patients with active systemic onset JIA alone will not be addressed in this MTA. Patients with systemic 


onset JIA and a form of JIA that is included in the MTA (such as polyarthritis) will be addressed in this MTA. 


Where systemic onset, enthesitis and psoriatic arthritis go on to have a polyarticular course they could be 


interpreted as falling within the marketing authorisations for all 4 of the drugs. 


NSAIDS = Non-steroidal anti-inflammatory drugs 
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As noted earlier in section 1.3 the interim clinical commissioning policy indicates that the initial 


biologic DMARDs to be considered for use would be a TNF-inhibitor, which for the purposes of this 


assessment would be either adalimumab or etanercept (however etanercept is not suitable for use in 


JIA patients with uveitis).  If a treatment switch was required the second-line biologic DMARD 


would initially be the alternative TNF-inhibitor (i.e. switch from adalimumab to etanercept or vice-


versa).  If a further switch was necessary the 3rd line biologic would either be abatacept or tocilizumab 


and the final switch possible would be to change abatacept to tocilizumab or vice-versa.  However, in 


terms of the marketing authorisations the licence for abatacept indicates that there should have been a 


prior insufficient response to at least one TNF-inhibitor. There is no such indication in the licence for 


tocilizumab. 


 


The Summary of Product Characteristics (SPCs) for each biologic DMARD should be consulted for 


the specific contraindications, special warnings and precautions for use however, there are some 


aspects that are common to all biologic DMARDs which are summarised here.45-48  These drugs block 


aspects of normal immune system signalling and consequently it is recommended that all patients 


receiving a biologic DMARD carry an alert card to indicate that they are at increased risk of 


developing a serious infection.  Patients are not only at risk of typical bacterial and viral infections but 


also opportunistic infections including invasive fungal infections.  Existing latent infections (e.g. 


latent hepatitis-B, latent tuberculosis) could potentially reactivate.  Consequently, if patients have an 


existing infection, treatment with a biologic DMARD is not recommended until the infection is 


treated. Patients should be screened for latent infections and childhood vaccinations be brought up to 


date prior to beginning therapy with a biologic DMARD. 


 


The SPCs for each of the four biologic DMARDs included in the review do not explicitly specify 


licenced upper age limits for treatment.  Clinical advisors have indicated that if adolescents are 


responding to treatment then this should be continued into adulthood as required.  Furthermore, some 


JIA patients may need to re-start a biologic DMARD in adulthood and some JIA patients may require 


a biologic DMARD for the first time in adulthood. 


 


Abatacept 


Abatacept (Orencia®, Bristol-Myers Squibb) in combination with methotrexate is indicated for the 


treatment of moderate to severe active polyarticular JIA in paediatric patients six years of age and 


older, who have had an insufficient response to other DMARDs including at least one TNF 


inhibitor.45 


 


Abatacept is a fusion protein produced by recombinant DNA technology in Chinese hamster ovary 


cells.  It inhibits T-cell activation by specifically binding to CD80 and CD86 thereby selectively 
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inhibiting a costimulatory pathway that is required for full activation of T lymphocytes.45;49  Through 


this mechanism, abatacept modulates the downstream T lymphocyte-dependent antibody responses 


and inflammation that cause the symptoms of JIA.  


 


Treatment should be initiated and supervised by specialist physicians experienced in the diagnosis and 


treatment of JIA at the appropriate dosage as indicated in Table 6.  Abatacept is not recommended in 


combination with TNF-inhibitors.45 


 


Table 6 Dosing regimen for abatacept 


Mode of administration & 


cost 


Dose (child 6-17 years) Notes 


Intravenous infusion given 


during a period of 30 minutes 


 


Cost: powder for 


reconstitution, net price 250-


mg vial = £302.40 


Body-


weight 


< 75 kg 


10 mg/kg, repeated 2 weeks and 


4 weeks after initial infusion, 


then every 4 weeks 


Review treatment if no 


response within 6 months. 


 


Dosing for patients 75 kg 


and over follows the adult 


dosing regimen. 


 


Body-


weight 


75-100 kg 


750 mg, repeated 2 weeks and 4 


weeks after initial infusion, then 


every 4 weeks 


Body-


weight 


> 100 kg  


1 g, repeated 2 weeks and 4 


weeks after initial infusion, then 


every 4 weeks 


 


Adalimumab 


Adalimumab (Humira®, AbbVie) in combination with methotrexate is indicated for the treatment of 


active polyarticular JIA in patients from the age of two years who have had an inadequate response to 


one or more DMARDs. Adalimumab can be given as monotherapy in the case of intolerance to 


methotrexate, or when continued methotrexate treatment is inappropriate.  Adalimumab is also 


indicated for the treatment of active ERA in patients six years of age and older, who have had an 


inadequate response to, or who are intolerant of, conventional therapy.46 


 


Adalimumab is a fully human monoclonal antibody drug initially tested as a treatment for rheumatoid 


arthritis (hence the trade name Humira - HUman Monoclonal antibody In Rheumatoid Arthritis).  It 


binds specifically to the inflammatory cytokine TNF thereby neutralising its biological function46 and 


modifying the inflammatory disease process. The European Medicines Agency (EMA) therapeutic 


indication for adalimumab was extended to the treatment of JIA in July 2008. 


 


Treatment should be initiated and supervised by specialist physicians experienced in the diagnosis and 


treatment of JIA at the appropriate dosage as indicated in Table 7.46  The concomitant administration 
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of Adalimumab with other biologic DMARDs (e.g. anakinra and abatacept) or other TNF-antagonists 


is not recommended.46 


 


Table 7 Dosing regimen for adalimumab 


Mode of administration & 


cost 


Dose for polyarticular JIA Notes 


Subcutaneous injection given 


every other week (volume for 


injection is selected from a 


chart based on patient height 


and weight) 


 


Cost: net price 40-mg prefilled 


pen or prefilled syringe = 


£352.14; 40 mg/0.8-mL vial = 


£352.14. 


Patients 


aged 2 to < 


4 years 


24mg/m2 body surface 


area up to a maximum 


single dose of 20mg 


A clinical response is usually 


achieved within 12 weeks of 


treatment.  Continued therapy 


should be carefully reconsidered in a 


patient not responding within this 


time period. 


 


Contraindicated in patients with 


moderate to severe heart failure 


(New York Heart Association class 


III/IV) 


Patients 


aged 4 to 


12 years 


24mg/m2 body surface 


area up to a maximum 


single dose of 40mg 


adalimumab 


Patients 13 


years and 


older 


40mg administered 


every other week 


regardless of body 


surface area 


Dose for ERA  Notes 


 Patients 6 


years and 


older 


24mg/m2 body surface 


area up to a maximum 


single dose of 40mg  


No indication for stopping treatment 


is provided. 


 


Etanercept 


Etanercept (Enbrel®, Pfizer) is a fully humanised soluble TNF receptor fusion protein produced by 


recombinant DNA technology in Chinese hamster ovary cells.  It is a dimer with two copies of the 


extracellular domain of TNF receptor (p75) linked with the Fc component of human IgG1, binding to 


TNFa.50 The mechanism of action of etanercept is thought to be its competitive inhibition of TNF 


binding to cell surface TNFR, preventing TNF-mediated cellular responses by rendering TNF 


biologically inactive. Etanercept may also modulate biologic responses controlled by additional 


downstream molecules (e.g. cytokines, adhesion molecules, or proteinases) that are induced or 


regulated by TNF.47  The EMA therapeutic indication for etanercept in the treatment of JIA was 


extended in July 2012 to include: 


 treatment of polyarthritis (RF+ve or RF-ve) and extended oligoarthritis in children and 


adolescents from aged ≥2 years who have had an inadequate response to, or who have proved 


intolerant of, methotrexate. 


 treatment of PA in adolescents from aged ≥12 years who have had an inadequate response to, 


or who have proved intolerant of, methotrexate. 
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 treatment of ERA in adolescents from aged ≥12 years who have had an inadequate response 


to, or who have proved intolerant of, conventional therapy. 


 


The age for treating polyarticular disease has been reduced from four to two years of age and the 


upper age limit of 17 years has been removed. 


 


Treatment should be initiated and supervised by specialist physicians experienced in the diagnosis and 


treatment of JIA at the appropriate dosage as indicated in Table 8.  The combined use of etanercept 


and anakinra or etanercept and abatacept is not recommended. 


 


Table 8 Dosing regimen for etanercept 


Mode of administration & cost Dose for JIA Notes 


Subcutaneous injection 


 


Cost: net price 10-mg vial (with 


solvent) = £35.75; 


25-mg vial (with solvent) = £89.38; 


25-mg prefilled syringe = £89.38;  


50-mg prefilled pen or prefilled 


syringe = £178.75.  


0.4 mg/kg (up to a maximum of 


25mg per dose) given twice 


weekly with an interval of 3-4 


days between doses 


OR 


0.8 mg/kg (up to a maximum of 


50 mg per dose) given once 


weekly. 


Consider discontinuation in patients 


who show no response after 4 


months. 


 


Tocilizumab 


Tocilizumab (RoActemra®, Roche) in combination with methotrexate is indicated for the treatment of 


juvenile idiopathic polyarthritis (RF+ve or RF-ve and extended oligoarthritis) in patients two years of 


age and older who have responded inadequately to previous therapy with methotrexate.  When the 


patient is intolerant to methotrexate or where continued treatment with methotrexate is inappropriate 


tocilizumab can be given as monotherapy.48  Tocilizumab is also indicated for the treatment of active 


systemic JIA but this indication is not included within the current NICE appraisal. 


 


Tocilizumab is a humanised, monoclonal, antihuman interleukin-6 receptor (IL-6R) antibody that 


binds to membrane and soluble IL-6R, inhibiting IL-6–mediated signalling - a key cytokine in 


rheumatoid arthritis pathogenesis.51 IL-6 is involved in causing inflammation and is found at high 


levels in patients with rheumatoid arthritis, systemic JIA and polyarticular JIA. By preventing IL-6 


attaching to its receptors, tocilizumab reduces the inflammation and other symptoms of these 


diseases.48 The EMA was granted a licence for tocilizumab in the treatment of JIA in May 2011. 
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Treatment should be initiated by healthcare professionals experienced in the diagnosis and treatment 


of JIA at the appropriate dosage as indicated in Table 9. 


 


Table 9 Dosing regimen for tocilizumab 


Mode of administration & 


cost 


Dose for polyarticular JIA in 


patients above 2 years of age 


Notes 


Intravenous infusion over 1 
hour 
 
Cost: net price 4 mL (80-mg 
vial) = £102.40, 10 mL (200-
mg) vial = £256.00, 20 mL 
(400-mg vial) = £512.00.  


Body-weight 


< 30 kg 


10 mg/kg once 


every 4 weeks 


Dose interruptions (including discontinuation) 


are recommended for liver enzyme 


abnormalities, low absolute neutrophil count 


and low platelet count according to the tables 


provided in the SPC. 


 


Clinical improvement is expected within 12 


weeks of initiation of treatment.  Continued 


therapy should be carefully reconsidered in a 


patient exhibiting no improvement within this 


timeframe. 


Body-weight 


≥ 30 kg 


8 mg/kg once 


every 4 weeks 


SPC, Summary of Product Characteristics. 


 


2 DEFINITION OF THE DECISION PROBLEM 


2.1 Decision problem 
In line with the scope of the NICE appraisal, the clinical- and cost-effectiveness of abatacept, 


adalimumab, etanercept and tocilizumab for the treatment of JIA will be assessed. 


 


The comparators for this assessment are: DMARDs (such as methotrexate), if DMARDs can be 


tolerated; best supportive care, if DMARDs are not tolerated; biologic DMARDs (etanercept, 


abatacept, adalimumab and tocilizumab) compared with each other within their licensed indications 


where appropriate.  


 


The relevant population are children and young people with JIA diagnosed either at onset as 


polyarthritis (RF+ve and RF-ve) or those with extended oligoarthritis, and those with other forms of 


polyarticular course arthritis e.g. ERA, PA or undifferentiated arthritis.   Children/young people with 


JIA and uveitis are also relevant. The age of the children/young people may vary by intervention 


because of differences in the licenced indications.   


 


As specified in the NICE scope the following clinical-effectiveness outcome measures are relevant to 


the decision problem: disease activity; disease flares; physical function; joint damage; pain; reduced 
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use of corticosteroids; occurrence of extra-articular manifestations (such as uveitis); changes in body 


weight and height; mortality; adverse effects of treatment; and health-related quality of life. 


2.2 Overall aims and objectives of assessment 
The aim of this MTA is to assess the clinical and cost-effectiveness of abatacept, adalimumab, 


etanercept and tocilizumab for treating JIA.  


 
The objectives are: 


 To undertake systematic reviews of the clinical- and cost-effectiveness of abatacept, 


adalimumab, etanercept and tocilizumab for the treatment of JIA, and of the health-related 


quality of life (HRQoL) of people with JIA.  


 To critique the companies’ submissions (CS) to NICE from AbbVie (adalimumab), BMS 


(abatacept), Pfizer (etanercept) and Roche (tocilizumab), and to identify the strengths and 


weaknesses of the respective submissions.  


 To conduct an economic evaluation establish the cost-effectiveness of abatacept, adalimumab, 


etanercept and tocilizumab for the treatment of JIA. 


 


Patients with systemic onset JIA exhibiting typical systemic features such as spiking fever and rash 


are excluded from this MTA but if those features are no longer present (no active systemic symptoms 


during the previous six months) and the patients have gone on to have polyarticular course JIA they 


will be included.  Similarly, patients with ERA and PA that has a polyarticular course will also be 


included. 


3 METHODS 
The a priori methods for systematically reviewing the evidence of clinical-effectiveness and cost-


effectiveness are described in a research protocol published on the NICE website and registered with 


the PROSPERO international prospective register of systematic reviews database (registration number 


CRD42015016459). The protocol was sent to our expert advisory group (see Acknowledgements) for 


comment. Minor amendments were made as appropriate. None of the comments received identified 


specific problems with the methods of the review. 


3.1 Identification of studies 
Sensitive search strategies were developed and refined by an experienced information specialist. 


Separate searches were conducted to identify studies of clinical-effectiveness, cost-effectiveness and 


HRQoL. 


 


The following databases were searched for published studies and ongoing research from inception to 


May 2015: The Cochrane Library including the Cochrane Database of Systematic Reviews (CDSR), 
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the Cochrane Central Register of Controlled Trials, CRD (University of York) Database of Abstracts 


of Reviews of Effectiveness (DARE), the NHS Economic Evaluation Database (NHS EED) and the 


Health Technology Assessment (HTA) database; Medline (Ovid); Embase (Ovid); Medline In-


Process and Other Non-Indexed Citations (Ovid); Web of Science with Conference Proceedings: 


Science Citation Index Expanded (SCIE) and Conference Proceedings Citation Index - Science (CPCI) 


(ISI Web of Knowledge); Biosis Previews (ISI Web of Knowledge); Zetoc (Mimas); NIHR-Clinical 


Research Network Portfolio; Clinical Trials.gov, ISRCTN (International Standard Randomised 


Clinical Trial Number),  UKCTG (UK Clinical Trials Gateway) and WHO ICTRP (International 


Clinical Trials Research Platform). In addition, Psychinfo (Ebsco) was searched for HRQoL studies. 


Searches were not limited to particular trial designs and although searches were not restricted by 


language, only full texts of English-language articles were retrieved during the study selection process. 


Cost-effectiveness and HRQoL searchers were conducted from database inception to May 2015.  


References were downloaded into a Reference Manager database and de-duplicated where necessary. 


 


Bibliographies of included articles and systematic reviews were also searched. The company 


submissions (CS) to NICE were searched for any additional studies that met the inclusion criteria (see 


section 4.2 and section 5.4). Members of our advisory group were asked to identify additional 


published and unpublished evidence. Further details including search dates for each database and an 


example search strategy can be found in Appendix 1. 


3.2 Inclusion and exclusion criteria 
The following inclusion/exclusion criteria were applied to the clinical-effectiveness review: 


 Interventions: Etanercept, abatacept (with or without methotrexate), adalimumab (with or 


without methotrexate) and tocilizumab (with or without methotrexate). Each drug was 


evaluated within their licensed indication.  Studies of treatment without methotrexate were 


permitted if patients were intolerant to methotrexate or for whom treatment with methotrexate 


is inappropriate. 


 Comparators: DMARDs (such as methotrexate which is the most common conventional 


treatment in the UK) if DMARDs can be tolerated and best supportive care if DMARDs are 


not tolerated. Etanercept, abatacept, adalimumab and tocilizumab compared with each other. 


 Population: Patients with JIA including 


 Polyarthritis (rheumatoid factor +ve, rheumatoid factor -ve and extended oligoarthritis, 


both onset and course) 


 ERA 


 PA 


Studies of patients with systemic JIA were not included, as this was the subject of a separate NICE 


appraisal (NICE TA 238).44 
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 Outcomes: Studies reporting one or more of the following outcomes were included: 


 Disease activity 


 Disease flares 


 Physical function 


 Joint damage 


 Pain 


 Corticosteroid reducing regimens 


 Extra-articular manifestations (such as uveitis) 


 Body weight and height  


 Mortality 


 Adverse effects of treatment 


 HRQoL 


 Study design: Randomised controlled trials (RCTs). Any relevant systematic reviews 


identified in the systematic review of clinical-effectiveness were used as a source of 


references. Studies published as abstracts or conference presentations were only included if 


published from 2012 onwards and sufficient details were presented (or available elsewhere 


e.g. in a full paper reporting on the same RCT) to allow an appraisal of the methodology and 


the assessment of results to be undertaken.  


 


The inclusion/exclusion criteria for the cost-effectiveness and HRQoL studies are presented in section 


5.2 and section 5.3, respectively. 


3.3 Data extraction strategy 
Reference screening 


All studies were selected for inclusion through a two-stage process.  Titles and abstracts were 


screened independently by two reviewers for potential eligibility, using a standardised and piloted 


eligibility selection worksheet (Appendix 2 – clinical-effectiveness) containing the 


inclusion/exclusion criteria detailed above.   


 


Full paper screening  


Full texts for potentially relevant studies were obtained and screened using a standardised and piloted 


eligibility section worksheet (Appendix 3) by one reviewer, checked by a second and a final decision 


regarding inclusion was agreed.  At each stage any disagreements were resolved by discussion or with 


the involvement of a third reviewer when necessary.  
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3.4 Critical appraisal strategy 


Clinical-effectiveness studies were appraised using the Cochrane Risk of Bias criteria (e.g. selection 


bias, detection bias, performance bias, attrition bias, and selective reporting bias).52 Aspects of study 


quality including statistical procedures, outcome measurement and generalisability were also 


assessed.  


 


Critical appraisal of the included clinical-effectiveness and cost-effectiveness studies (section 5.2) 


was conducted by one reviewer and checked by a second reviewer. Any disagreements were resolved 


by consensus or in consultation with a third reviewer where necessary.   


3.5 Method of data synthesis 
Details of the trial outcomes in the clinical-effectiveness review were synthesised through narrative 


review with tabulation of the results of included studies.  Quantitative pooling of outcomes across 


clinical-effectiveness studies in a meta-analysis was not possible as the identified evidence included 


only one trial per biologic DMARD, all using placebo as the comparator. It was not considered 


appropriate to meta-analyse the four biologic DMARDs together due to clinical heterogeneity.  


 


An adjusted indirect comparison of the four biologic DMARDs was performed using the method 


described by Bucher and colleagues (1997).53 An indirect comparison refers to the synthesis of data 


from trials in which the technologies of interest have not been compared in head-to-head trials, but 


have been compared indirectly using data from a network of trials that compare the technologies with 


other interventions. A distinction is often made between adjusted and naïve (unadjusted) indirect 


comparisons. In the adjusted indirect comparison, the comparison of the interventions of interest is 


adjusted by preserving the strength of randomisation. Unadjusted indirect comparisons are considered 


to be observational evidence and therefore not recommended.54;55 


 


4 CLINICAL-EFFECTIVENESS 


4.1 Results 


4.1.1 Quantity and quality of research available 


Titles and, where available, abstracts of a total of 2651 references identified by searches (after de-


duplication) were screened and full copies of 60 references were retrieved.  Of these 29 were excluded 


after inspection of the full article as shown in Figure 1 and these are listed in Appendix 4.  The most 


common reasons for exclusion of a reference was an irrelevant study design (e.g. systematic reviews, 


(which were used as a source of references), commentaries).  One full text56 was of unclear relevance 


to the review because the type of JIA was not stated and it was not clear whether participants met the 
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licenced indication for etanercept therapy in respect of having inadequate response or intolerance to 


methotrexate.  One full paper and eight conference abstracts relating to four ongoing studies that 


appeared relevant were tagged for inclusion in Section 4.3 ‘Ongoing studies’ (note that a further three 


ongoing studies were identified from a separate search specifically undertaken for ongoing studies 


which is not represented in Figure 1 hence a total of seven ongoing studies is summarised in Section 


4.3). 


 


Nine full texts and 12 conference abstracts described four RCTs (each described by at least one full 


paper) that met the inclusion criteria of the review (Figure 1).  As the full texts provided the most 


complete data, these were the primary source of information for this review. 


 


One of the RCTs evaluated abatacept57-60 (the AWAKEN trial), one RCT evaluated adalimumab 


(Lovell et al. 200861-64), one RCT evaluated etanercept (Lovell et al. 200042;65-67) and one RCT 


evaluated tocilizumab68-76 (the CHERISH trial).  For the sake of brevity, generally only the key 


reference of each RCT will be cited in the report.  All four RCTs used placebo as the comparator, 


however, with the exception of the etanercept trial, the majority of the patients in the trials received 


methotrexate in addition to the biologic DMARD or placebo.  The key characteristics of the trials are 


presented in Error! Reference source not found. with the primary and secondary outcomes 


measured in trials summarised in Table 11.  All studies were multi-centre RCTs with the number of 


centres ranging from nine in the etanercept study42 to 58 in the tocilizumab study.68  Locations of the 


studies included the USA (all four studies), Canada (one study42), Europe (three studies57;61;68 with 


only the tocilizumab study68 including UK centres), Latin America (two studies57;68), Australia (one 


study68 and Russia (one study68).  In each study, participants were initially treated in an open-label 


phase with the biologic DMARD under investigation and had to achieve at least an ACR Pedi 30 


response to the biologic DMARD to be eligible for entry to the randomised double-blind withdrawal 


phase, with the number of participants randomised ranging from 51 in the etanercept study to 166 in 


the tocilizumab study.  As each study investigated a different biologic DMARD study specific details 


are provided below by study drug. 
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Figure 1 Flow-chart for the identification of studies 


 
Abatacept 


The abatacept RCT57 was funded by Bristol-Myers Squibb (BMS) and consisted of three phases: a 


four-month open-label lead-in phase (days 1-113); a six-month double-blind randomised withdrawal 


phase (days 114-283), and an open-label extension phase [up to day 1681 (5.5 years) for efficacy and 


up to 7 years for safety].  Enrolled participants all received abatacept intravenously (10 mg/kg to a 


maximum of 1000 mg) and were permitted to continue to take stable methotrexate during the four 


months lead-in phase.  Those achieving an ACR Pedi 30 response were then eligible to be randomised 


in a 1:1 ratio to continued abatacept (n=60) or placebo (n=62).  In the six-month randomised 


withdrawal phase, abatacept was given at randomisation and about 28 day intervals (Error! 


Reference source not found.). 


 


Patients were eligible for the trial if they were aged six to 17 years and had extended oligoarticular, 


polyarticular (RF+ve or RF-ve) or systemic JIA without systemic manifestations.   


References for retrieval and screening 
 n = 60 


Titles and abstracts inspected n=2651 


Total identified from searching 
(after de-duplication) 


n = 2651


Excluded 
n = 2591 


Full texts excluded, n= 29 
 


Population n=4 
Intervention n=0 
Comparator n=1 
Outcomes n=0 
Design n= 21 
Abstract n= 3 


Ongoing studies (n=1 full text 
for 1 study and n=8 abstracts 
for 3 further studies) 


Unclear, n=1 
Studies included n=4 (described by 9 
full papers & 12 conference abstracts) 


  
Abatacept n=1 study 
(3 papers, 1 abstract) 
  


Adalimumab n=1 study 
(1 paper, 3 abstracts) 
  


Etanercept n=1 study 
(4 papers) 
  


Tocilizumab n=1 study 
(1 paper, 8 abstracts) 
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Table 10 Summary characteristics of included studies 


 Abatacept Adalimumab Etanercept Tocilizumab 
Study details AWAKEN, Ruperto et al.57-60 


 
Multi-centre withdrawal RCT at 45 
centres in Europe (not UK), Latin 
America & USA 


Lovell et al. 200861-64 
 
Multi-centre withdrawal RCT at 
31 centres in Europe (not UK) & 
USA 


Lovell et al. 200042;65-67 
 
Multi-centre withdrawal 
RCT at 9 centres in 
Canada & the USA 


CHERISH, Brunner et al.68-76 
 
Multi-centre withdrawal RCT at 58 centres 
in Australia, Europe (inc. UK), Latin 
America, Russia & USA 


Study phases1 16-week open-label lead-in 
24-week randomised double-blind 
withdrawal 
Open-label extension 


16-week randomised open-label 
32-week randomised double- 
blind withdrawal 
Open-label extension 


12-week open-label 
16-week randomised 
double-blind withdrawal 
Open-label extension 


16-week open-label lead-in 
24-week randomised double-blind 
withdrawal 
Open-label extension 


Intervention2 Abatacept: n=60 
 
Abatacept 10 mg/kg at about 28-day 
intervals for 24 weeks or until disease 
flare 


Adalimumab /Methotrexate: n=38 
 
Adalimumab 24 mg/m2 BSA (to 
max. 40 mg) every other week for 
32 weeks + MTX ≥10 mg/m2 
BSA/week 


Etanercept: n=25 
 
Etanercept 0.4 mg/kg 
twice weekly until disease 
flare or for 16 weeks 


Tocilizumab: n=82 
 
10 mg/kg <30kg BW, n= 16;  
8 mg/kg <30 kg BW n=11;  
8 mg/kg ≥30kg BW n=55 


Comparator2 Placebo n = 62 Placebo/Methotrexate: n= 37 
 
Placebo + Methotrexate  ≥10 
mg/m2 body surface area/week 


Placebo: n = 26 Placebo: n=84 
 
10 mg/kg <30kg BW, n=15;  
8 mg/kg <30kg BW n=13; 
8 mg/kg ≥30kg BW n=56 


Key inclusion 
criteria 


Age 6-17 years 
Active3 JIA (extended oligoarticular, 
polyarticular, RF+ve or RF-ve, systemic 
without systemic manifestations) 
Inadequate response or intolerance to ≥1 
DMARD including biological agents 
ACR Pedi 30 for entry to randomised 
double-blind phase 


Age 4-17 years 
Active3 polyarticular-course JIA 
(any onset type) 
Inadequate response to NSAIDs 
ACR Pedi30 at week 16 for entry 
to double-blind withdrawal phase 


Age 4-17 years 
Active3 JIA 
Inadequate response to 
NSAIDs and methotrexate 
at doses of  ≤10 mg/m2 
body surface area/week 


Age 2-17 years 
Active3 polyarticular course or extended 
oligoarticular JIA (RF+ve or RF-ve) for 
≥6months. Inadequate responses to or 
intolerant of methotrexate. Either never 
treated with biologics or had discontinued for 
a specified minimum period 


DB, double-blind. LOM, limitation of motion. NSAIDs, non-steroidal anti-inflammatory drugs. RF, rheumatoid factor. +ve, positive. –ve, negative. 
1 the key phase of interest for efficacy outcomes is in bold text with lengths of phases reported in weeks for all studies for ease of comparison. 
2 during randomised double-blind withdrawal phase. 
3 Inclusion criteria for active disease were very similar for the adalimumab, etanercept and tocilizumab studies (key aspects were at least five swollen joints and at least three joints with LOM).  
The abatacept study required at least five active joints (with swelling or LOM accompanied by pain or tenderness) and active disease (at least two active joints and 2 joints with LOM) 







44 
 


Table 11 Summary of outcomes measured 


Parameter Abatacept Adalimumab Etanercept Tocilizumab 
Primary 
outcome 


Time to disease flare Proportion of 
participants not 
receiving methotrexate 
with disease flares 
(week 16 to 48) 


Number of patients 
with disease flare  


Proportion of patients in 
whom a JIA-flare 
occurred during part 2 
(up to and including 
week 40) compared 
with week 16 


Secondary 
outcomes:  


Proportion of patients 
at end of 6 months 
double-blind phase 
who had disease flare 


Adverse events  Not specifically 
stated (ACR core 
variables, mortality 
and adverse events 
amongst others 
reported) 


JIA-ACR 30/50/70/90 
responses (week 40) 


Changes from 
baseline in ACR core 
variables 


  Change from baseline in 
ACR core response 
variables (week 40) 


Pain    Clinically inactive 
disease (week 40) 


Assessment of safety 
and tolerability 


   


HRQoL    
 


Participants were required to have at least five active joints (defined as swelling or, in the absence of 


swelling, limited range of motion, accompanied by either pain or tenderness), active disease (defined 


as at least two active joints and two joints with a limited range of motion) and an inadequate response 


to, or intolerance to, at least one DMARD which could include biologic agents (e.g. etanercept, 


infliximab and adalimumab).  Exclusion criteria included active uveitis, any major concurrent medical 


conditions and pregnancy or lactation.  


 


The primary outcome measure was time to disease flare during the double-blind period.  Disease flare 


was defined in three ways depending on the measure used: worsening of 30% or more in at least three 


of the six ACR core-response variables for JIA, and at least 30% improvement in no more than one 


variable during the double-blind period; a worsening of 20 mm or more on the 100 mm VAS if a 


global assessment by either physician or parent was used; worsening in two or more joints if the 


number of active joints or joints with limited range of motion was used.  Clinical assessments 


preceded drug administration at each visit.  Secondary outcomes included the proportion of patients at 


the end of six-month double-blind phase who had disease flare,  changes from baseline in each of the 


six ACR core variables, pain, assessment of safety and tolerability and health related quality of life 


(HRQoL). 


 


Adalimumab 


The Lovell and colleagues (2008) RCT61 was funded by a research grant from Abbott Laboratories 


and consisted of three phases: a 16-week randomised open-label phase, a 32-week randomised 
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double-blind withdrawal phase and an open-label extension phase.  Enrolled participants all received 


adalimumab subcutaneously (24 mg per square metre of body surface area, to a maximum of 40 mg) 


every other week and methotrexate (at least 10 mg per square meter of body surface area per week) 


during the four-month lead-in phase.  Those achieving an ACR Pedi 30 response were then eligible to 


be randomised in a 1:1 ratio to continued adalimumab plus methotrexate (n=38) or placebo plus 


methotrexate (n=37) (Error! Reference source not found.).  The trial included two further study 


arms (adalimumab only and placebo only), but because the majority of participants in these arms had 


never received methotrexate, they do not meet the licenced indication and are not included in this 


report. 


 


Patients were eligible for the trial if they were aged four to 17 years and had polyarticular-course JIA 


of any onset type. If systemic onset then patients had to be free of any systemic JIA manifestations for 


at least three months prior to study qualification.77 Participants were required to have active disease 


(defined as five or more swollen joints and three or more joints with limited range of motion), had an 


inadequate response to NSAIDs, and had either not previously been treated with methotrexate or if 


previously treated with methotrexate, had had adverse events or an inadequate response. Exclusion 


criteria included clinically significant deviations in haematologic, hepatic or renal indicators; ongoing 


infection or a recent major infection that had required hospitalisation or intravenous antibiotics; recent 


receipt of live or attenuated vaccines.  Patients who had previously been treated with other biologic 


agents at any time or who had received recent treatment with intravenous immune globulin, cytotoxic 


agents, investigational agents, DMARDs (other than methotrexate) or corticosteroids were also 


excluded from participation. 


 


The primary outcome for the study (percentage of participants not receiving methotrexate who had a 


disease flare during the double-blind period) related to the two study arms that, as noted above, do not 


meet the licenced indication and are therefore not included in this report.  Disease flare was reported 


for the two study arms relevant to this assessment and it was defined in different ways depending on 


the measure used: worsening of 30% or more in at least 3 of the 6 core criteria for JIA, and at least 30% 


improvement in no more than one of the criteria during the double-blind period; an increase of more 


than 30% on the 0-100 VAS if a global assessment was used; an increase in the number of active 


joints to at least two when the patient had none or only one if the number of active joints was used, 


with the same approach used for defining flare using joints with loss of motion.  Outcomes were 


assessed every 12 weeks.  The occurrence of adverse events was a secondary outcome. 


 


Etanercept 


The Lovell and colleagues (2000) RCT42;65-67 was funded by the Immunex Corporation and consisted 


of three phases: an open-label lead-in phase of up to three months; a four-month double-blind 
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randomised withdrawal phase, and an open-label extension phase.  All enrolled participants received 


etanercept subcutaneously (0.4 mg/kg twice weekly) during the four-month lead-in phase.  Those who 


improved and achieved an ACR Pedi 30 response were then eligible to be randomised to continued 


etanercept (n=25) or placebo (n=26) during the withdrawal phase (Error! Reference source not 


found.). 


 


Patients were eligible for the trial if they were aged four to 17 years and had active polyarticular JIA 


despite treatment with NSAIDs and methotrexate doses of at least 10 mg per square metre of body-


surface area per week.  Active disease was defined as at least five swollen joints and at least three 


joints with limited motion with pain, tenderness or both.  Exclusion criteria included any major 


concurrent medical conditions and pregnancy or lactation. 


 


The primary outcome measure was number of patients with disease flare during the double-blind 


withdrawal period.  Disease flare was defined depending on the measure used: worsening of 30% or 


more in at least three of the six ACR core-response variables for JIA, at least 30% improvement in no 


more than one variable and a minimum of two active joints; a change of at least two units on a scale 


from 0 to 10 if a global assessment was used.  Clinical assessments during the withdrawal phase took 


place on day one, day 15 and at the end of each month.  Secondary outcomes were not specifically 


listed. 


 


Tocilizumab 


The tocilizumab RCT68 consisted of three phases: a 16-week open-label lead-in phase; a double- 


blind randomised withdrawal phase (week 16 to week 40), and an open-label extension phase (64  


weeks).  Some funding for manuscript preparation was provided by H. Hoffmann-La Roche Ltd.   


Enrolled participants were permitted to receive methotrexate and all received tocilizumab  


intravenously (three groups, those with body weight < 30kg randomised to either 10 mg/kg or 8  


mg/kg every four weeks.  Those with body weight 30kg or more received 8 mg/kg every 4 weeks)  


during the 16-week lead-in phase.  Those achieving an ACR Pedi 30 response were then eligible to be  


randomised in a 1:1 ratio to continued tocilizumab (n=82) or placebo (n=84) given every four weeks  


until week 40 unless they experienced disease flare (Error! Reference source not found.). 


 


Patients were eligible for the trial if they were aged two to 17 years and had polyarticular-course or 


extended oligoarticular JIA that was either RF+ve or RF-ve for six months or more. Systemic JIA or 


any other categories of JIA were excluded from the trial.78 Participants were required to have at least 


five active joints with a limited range of motion in at least three active joints and have an inadequate 


response to, or intolerance to methotrexate.  If participants were taking methotrexate (10-20 mg/m2) or 


low dose oral glucocorticoids (≤ 0.2 mg/kg/day, daily maximum 10 mg) the dose had to have been 
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stable for eight or more weeks (methotrexate) or four or more weeks (oral glucocorticoids). Patients 


had to be treatment-naive for biologics or had discontinued for a specified minimum period. No other 


exclusion criteria were specified.  


 


The primary outcome measure was proportion of participants with disease flare during the double-


blind period (up to and including week 40 compared to week 16).  Disease flare was defined as 


worsening of 30% or more in at least three of the six ACR core-response variables for JIA, and at 


least 30% improvement in no more than one variable during the double-blind period.  Outcomes were 


assessed every four weeks.  Secondary outcomes included the ACR Pedi 30/50/70/90 responses, the 


change from baseline in JIA core response variables and clinically inactive disease (physician global 


assessment indicating no disease activity plus the absence of all the following: joints with active 


arthritis, uveitis and erythrocyte sedimentation rate greater than 20 mm/hour. 


 


Overview of the participants in the withdrawal phases of the included studies 


For three of the four trials (abatacept,57 adalimumab,61 and etanercept42) baseline characteristics are 


provided for the participants who had achieved an ACR Pedi 30 and who were randomised  to the 


double-blind withdrawal phase of each trial.  The tocilizumab trial publication,68 however, presented 


participant baseline characteristics for participants as randomised to the initial open-label lead-in 


phase, where three groups of participants all received the study drug (if body weight <30 kg then 


randomised to either 10 mg/kg or 8 mg/kg every 4 weeks; if body weight ≥30 kg then received 8 


mg/kg every 4 weeks).  Selected baseline characteristics are presented in Table 12, with the full set of 


characteristics available in the data extraction forms (Appendix 5).  The mean age of trial participants 


reflected the differing entry criteria for the trials.  Participants in the abatacept trial57 (ages 6-17 years 


eligible) had the highest mean age (12-13 years) whereas those in the adalimumab61 and etanercept 


trials42 (ages 4-17 years eligible) had a slightly lower mean age (approximately 9-12 years) which was 


similar to those enrolled in the open-label phase of the tocilizumab study68 (ages 2-17 eligible, mean 


age approximately 11 years).  The majority of participants in all four studies were female (ranging 


from 67% in the etanercept study42 to 80% in the adalimumab study61) and of white ethnicity (73% in 


the etanercept study42 to 96% in the adalimumab study61).  The proportion of patients across the sub-


types of JIA were only reported for two of the trials (abatacept57 and etanercept42).  In these two trials 


polyarthritis was the predominant sub-type. In the abatacept trial just under 20% of patients had 


systemic JIA (without systemic manifestations),57 whilst in the etanercept trial around a third had 


systemic JIA (with apparent systemic manifestations: spiking fever and rheumatoid rash).42 None of 


the trials included patients with PA or ERA (based on the eligibility criteria given). The proportion of 


participants who were RF+ve ranged from 22% in the adalimumab study61 to 29% in the tocilizumab 


study68 and the duration of JIA from just under four years in the abatacept study57 to approximately 


six years in the etanercept study.42 







48 
 


 


The treatment groups in the abatacept study57 appear similar on most variables although the placebo 


group had a smaller proportion of RF+ve patients than the abatacept group (19% versus 32%).  The 


adalimumab study report61 indicated that there were no significant differences in baseline 


characteristics between the placebo and adalimumab groups.  Groups were described as well balanced 


in the etanercept study42 with the exceptions of age group (4-8 years old: 52% etanercept vs 19% 


placebo, p<0.02), race (white race: 56% etanercept vs 88% placebo, p<0.02) and corticosteroid use 


(corticosteroid use at wash out: etanercept 24% vs 50% placebo, p=0.05).  The tocilizumab study did 


not report baseline characteristics for those participants who entered the double-blind wash out phase 


of this study. 


 


Assessment of the risk of bias of included studies 


The Cochrane risk of bias criteria52 focus on various aspects of study design, conduct and reporting 


which may help to gauge the internal validity (whether the study answered the research question in a 


manner that was free from bias) of the individual studies.  The risk of bias in the included trials is 


summarised in Table 13 and further details are presented in the data extraction tables (Appendix 5). 


 


Only the abatacept trial57 reported sufficient details on the methods for generating the random 


sequence (computer generated) and allocation concealment (interactive voice-randomisation system) 


to establish that there was a low risk of selection bias in this trial.  In the three other trials 


(adalimumab,61 etanercept42 and tocilizumab68) the risk of selection bias associated with 


randomisation and allocation were unclear because either no details were reported or there was 


insufficient information to make a judgement.  The randomised withdrawal phases of all four trials 


were described as double-blind with three of the trials providing some information to support this 


statement (e.g. placebo identical in appearance,57 indication of who was unaware of treatment 


assignment42;61).  The risk of performance bias and detection bias was judged to be low for all four 


trials.  Attrition bias (systematic differences in withdrawals between trial arms) was judged to be low 


for all outcomes in three trials42;61;68 (either because attrition was similar between groups or because 


incomplete data were addressed).  In the abatacept trial,57 however, a larger proportion of patients 


dropped out of the placebo group in the double-blind phase (placebo 50%, abatacept 18%), with the 


chief reason being due to a lack of efficacy.   
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Table 12 Selected baseline characteristics of trial participants 


 
Baseline 
characteristics 


Abatacept57 Adalimumab61 Etanercept42 Tocilizumab68 


Abatacept 
(n=60) 


Placebo 
(n=62) 


Adalimumab  
(n=38) 


Placebo 
(n=37) 


Etanercept
(n=25) 


Placebo 
(n=26) 


TCZ 8 mg/kg 
<30kg (n=34)1 


TCZ 10 mg/kg 
<30kg (n=35)1 


TCZ 10 mg/kg 
≥30kg (n=119)1 


Age, years; 
mean (SD) 


12.6 (3) 12.0 (3) 11.7 (3.3) 10.8 
(3.4) 


8.9 12.2 7.6 (2.71) 6.9 (3.02) 13.1 (2.78) 


Sex female, n (%) 43 (72) 45 (73) 30 (79) 30 (81) 19 (76) 15 (58) 24 (71) 30 (86) 90 (76) 
Ethnicity white, n (%) 46 (77) 49 (79) 36 (95) 36 (97) 14 (56) 23 (88) 


NR 
Black 5 (8) 4 (7) 0 0 3 (12) 1 (4) 
Hispanic NR NR NR NR 6 (24) 2 (8) 
Other 9 (15) 9 (15) 2 (5) 1 (3) 2 (8) 0 
Type of JIA 


Pauciarticular2     2 (8) 1 (4)  
 
 


Eligible patients had RF +ve or RF -ve 
polyarticular-course JIA or extended oligoarticular 


JIA but no further detail provided. 


Persistent 
oligoarthritis 


0 2 (3) 
Described as 
‘polyarticular course’ no 
further detail (This older 
nomenclature could have 
included patients who 
would now be defined as 
having ERA or PA)  


  


Extended 
oligoarthritis 


9 (15) 7 (11)   


Polyarthritis (RF 
+ve) 


14 (23) 12 (19) 


14 (56) 17 (65) 
Polyarthritis (RF 
-ve) 


26 (43) 28 (45) 


Systemic 11 (18)3 12 (19)3 9 (36) 8 (31) 
RF +ve, n (%) 19 (32) 12 (19) 10/37 (27)4 6/36 (17)4 4 (16) 8 (31) 2 (6) 4 (11) 48 (40) 
Duration of JIA, 
years;  mean (SD) 


3.8 (3.7) 3.9 (3.5) 4.3 (4.1) 4.0 (3.5) 5.3 6.4 3.5 (2.57) 3.4 (2.39) 4.7 (4.16) 


NR, not reported. RF+ve, rheumatoid factor positive. RF –ve, rheumatoid factor negative. SD, standard deviation. 
1 Baseline data in italics for the tocilizumab study were presented only for all patients randomised to the initial open lead-in phase of the study.  Of these participants, 15/188 (7.9%) did not 
achieve ACR Pedi 30 response and were not randomised to the double-blind withdrawal phase of the study. 
2 Pauciarticular arthritis would now be called oligoarticular arthritis.  It is not clear from the paper whether these participants had persistent oligoarthritis or extended oligoarthritis. 
3 Systemic without systemic manifestations 
4 Calculated by reviewer 
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Although this was addressed for some outcomes (e.g. analysis of ACR variables), it was not addressed 


for HRQoL where the analysis was based on available data at each time point, hence the risk of 


attrition bias is high for this outcome.  Selective reporting bias was judged low for all the trials as all 


outcomes were reported on.  The only other uncertainty surrounding study biases was the risk of bias 


due to inter-centre variability in the adalimumab61 etanercept42 and tocilizumab68 trials where inter-


centre variability was not discussed.  In contrast the abatacept study57 reported that training was in 


place for joint assessors from each centre who had specific and standardised joint assessment training. 


 


Table 13 Summary of risk of bias assessment 


Criteria Abatacept57-59 Adalimumab61 Etanercept42 Tocilizumab68 


Selection bias 


Random sequence generation Yes Unclear Unclear Unclear 


Allocation concealment Yes Unclear Unclear Unclear 


Performance bias 


Blinding of participants and 


personnel 


Yes Yes Yes Yes 


Detection bias 


Blinding of outcome assessment Yes Yes Yes Yes 


Attrition bias 


Incomplete outcome data addressed 


Non-HRQoL outcomes Yes Yes Yes Yes 


HRQoL outcome No N/A N/A N/A 


Reporting bias 


Selective reporting Yes Yes Yes Yes 


Other bias 


Other sources Unclear Unclear Unclear Unclear 


Yes (low risk of bias). N/A, not applicable.. No (high risk of bias). Unclear (uncertain risk of bias).  
 
 


4.1.2 Assessment of clinical-effectiveness - biologic DMARDs vs placebo (with 


methotrexate where permitted) 


Disease Flare 


The primary outcome for all four trials was disease flare, albeit with some differences in the way this 


outcome was reported.  Data on disease flare from the trials contribute to the economic model in this 


assessment report (section 5.6.1).  The definitions for disease flare were broadly consistent between 


the studies (a worsening of at least 30% in three or more of the six core criteria for JIA, and an 


improvement of 30% or more in no more than one of the criteria), with some studies also including 
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flare definitions based on global assessments and number of active joints.  In all four studies, there 


were statistically significantly fewer arthritis flares in patients being treated with biologic DMARDs 


compared to those receiving placebo and in the two studies that reported time to disease flare this was 


statistically significantly longer in patients being treated with biologic DMARDs compared to those 


receiving placebo (Table 14). 


Table 14 Disease flare during the randomised withdrawal phase 


Study (Length: OL, RCT1), Outcome  Intervention Comparator  


Abatacept57 (4mo OL, 6mo RCT) ABA (n=60) PBO (n=62) p value 
Time to flare, median  months Not reached 6 0.0002 
Disease flares, n (%) 12 (20) 33 (53) 0.0003 
Disease flares, hazard ratio 0.31 (95% CI 0.16 to 0.59) NR 
Adalimumab61 (4mo OL, 8mo RCT)  ADA (n=38) PBO (n=37) p value 
Disease flares, n/N (%) 14/ 38 (37) 24/37 (65) 0.02 
Etanercept42 (3mo OL, 8mo RCT) ETA (n=25) PBO (n=26) p value 
Disease flare, n (%) 7 (28) 21 (81) 0.00312 


Corticosteroid use at baseline3   0.05 
Yes 3/6 (50) 12/13 (92)  
No 4/19 (21) 9/13 (69)  


Time to flare, median days >116 28 p<0.001 
Tocilizumab68 (4mo OL, 6mo RCTs) TCZ (n=82) PBO (n=81)4 Difference5 TCZ vs 


PBO (95% CI); p value 
Proportion with JIA flare, n (%) 21 (25.6) 39 (48.1) –0.21 (–0.35, 0.08); 


0.0024 
ABA, abatacept. ADA, adalimumab. ETA, etanercept. mo, months. NR, not reported. OL, open-label. PBO, placebo. TCZ, 
tocilizumab. 
1 For ease of comparison lengths of open-label and RCT phases are presented as time in months (where originally presented 
in weeks value has been divided by 4, where originally presented in days value has been divided by 28) 
2 p<0.001 after adjustment for baseline characteristics in logistic regression model. 
3 Authors state that with the exception of corticosteroid use at base line (p=0.05), none of the baseline characteristics were 
significant predictors of flare rates (p>0.15). 
4 Of the 84 participants who achieved at least ACR Pedi 30 and were then randomised to placebo, three discontinued (1 
insufficient therapeutic response, 2 due to adverse events).  These three did not receive any study drug in the randomised 
part of the study and so were excluded from the analyses. 
5 Adjusted for baseline stratification factors (background use of MTX and oral glucocorticoids). 


 


In the abatacept study,57 by the end of the RCT period disease flare had occurred in 20% of patients 


receiving the study drug compared with 53% of patients receiving placebo (p=0.0003). Median time 


to disease flare was six months for the placebo group and statistically significantly greater compared 


to the abatacept group (p=0.0002), but authors state that insufficient events occurred in the abatacept 


group for this to be assessed. The risk of disease flare in patients randomised to continued abatacept 


during the RCT phase was just under a third of that for those receiving placebo (hazard ratio 0.31, 95% 


CI 0.16, 0.95, no p value reported).   


Disease flare occurred in 37% of patients receiving adalimumab61 compared with 65% of those 


receiving placebo (p=0.02). 
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In the etanercept study, disease flare occurred in 28% of patients receiving etanercept42compared with 


81% receiving placebo (p=0.003). The authors of the etanercept study state that after adjustment for 


the effects of baseline characteristics, the rates of flare remained significantly lower in the etanercept 


group (p<0.001), with only corticosteroid use at baseline being a significant predictor of flare rates 


(p=0.05). The median time to disease flare with etanercept was greater than 116 days compared with 


28 days for the placebo group, with 13/25 patients still receiving etanercept at the end of the study 


(day 116) (p<0.001).  


In those receiving tocilizumab, disease flare occurred in 26% of patients compared with 48% 


receiving placebo (adjusted difference in flare rate: −0.21; 95% CI −0.35 to −0.08; p=0.0024), with 


authors stating that flares in the placebo group were evident as early as 28 days after randomisation. 


 


American College of Rheumatology (ACR) Pediatric (Pedi) Responses 


ACR Pedi 30, 50 and 70 responses were reported by all four studies, with all but the etanercept 


study42 also reporting ACR Pedi 90 responses.  The abatacept and tocilizumab studies57;68 additionally 


report inactive disease, which was defined similarly in the two studies [no joints with active arthritis, 


normal erythrocyte sedimentation rate (ESR) of 20 mm per hour or less, physician’s global 


assessment (PGA) <10 on a 100mm on a VAS (VAS)57 or PGA also <10 on a 100mm on a VAS, 


indicating no disease activity with the tocilizumab study68 also including an absence of uveitis 


(patients with uveitis were excluded from the abatacept study). In all groups that continued to receive 


biologic DMARDs during the randomised withdrawal phase of the study the proportion of 


participants with ACR Pedi responses of 30 or more were greater than in the placebo group and when 


a p-value was reported the differences were statistically significant in all but two instances (Table 15). 


While more patients receiving abatacept (82%) achieved an ACR Pedi 30 response compared to 


patients receiving placebo (69%), the difference was not statistically significant (p=0.1712).57 


However, a statistically significantly greater proportion of patients in the abatacept treatment group 


achieved an ACR Pedi 50, 70 or 90 response compared with those receiving placebo (p=0.0071, 


p=0.0185 and p=0.0062, respectively).  In addition statistically significantly more patients treated 


with abatacept (30%) compared with those receiving placebo (11%; p=0.0195) were classified as 


having inactive disease.  


A statistically significantly higher percentage of patients being treated with adalimumab achieved 


ACR Pedi 30, 50 and 70 responses compared with those receiving placebo (p=0.03, p=0.03 and 


p=0.002, respectively).61 The percentage of patients with ACR Pedi 90 response rates was also greater 


for adalimumab-treated patients compared to placebo (42 vs 27 placebo), however this difference was 


not statistically significant (p=0.17). 
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In the etanercept study ACR 30, 50 and 70 responses were achieved by a greater proportion of 


patients being treated with etanercept during the randomised withdrawal phase than those receiving 


placebo.  However, a statistical comparison showing that this difference was statistically significant 


was only reported for ACR Pedi 30 (p<0.01). 


A statistically significantly higher proportion of tocilizumab-treated patients achieved ACR Pedi 30, 


50 and 70 responses compared to those receiving placebo during the randomised withdrawal phase of 


the study (p=0.0084, p=0.0050 and p=0.0032, respectively).  While ACR Pedi 90 response was also 


higher in the tocilizumab group, no p value was provided. The proportion of patients with inactive 


disease was 36.6% for the tocilizumab group compared with 17.3% for the placebo group (no p value 


provided). 


Table 15 ACR paediatric responses relative to baseline 


Study (Length: OL, RCT), Outcome  Intervention Comparator  


Abatacept57 (4mo OL, 6mo RCT) 
ACR Pedi, n (%)1 ABA (n=60) PBO (n=62) p value 


30 49 (82) 43 (69) 0.1712 
50 46 (77) 32 (52) 0.0071 
70 32 (53) 19 (31) 0.0185 
90 24 (40) 10 (16) 0.0062 
Inactive disease2 18 (30) 7 (11) 0.0195 


Adalimumab61 (4mo OL, 8mo RCT) 
ACR Pedi, % ADA (n=38) PBO (n=37) p value 


30 63 38 0.03 
50 63 38 0.03 
70 63 27 0.002 
90 42 27 0.17 


Etanercept42 (3mo OL, 4mo RCT)   
ACR Pedi, n (%)3 ETA (n=25) PBO (n=26) p value 


30  20 (80) 9 (35) p<0.01 
50 18 (72) 6 (23)  NR 
70 11 (44) 5 (19) NR 


Tocilizumab68 (4mo OL, 6mo RCT) 
ACR Pedi, n (%) TCZ (n=82) PBO (n=81) Difference4 TCZ vs PBO 


(95% CI); p value 
30 61 (74.4) 44 (54.3) 0.09 (0.05, 0.33); 0.0084 
50 60 (73.2) 42 (51.9) 0.20 (0.06, 0.34) ; 0.0050 
70 53 (64.6) 34 (42.0) 0.22 (0.07, 0.37); 0.0032 
90 37 (45.1) 19 (23.5) 0.21 (0.07, 0.35); NR 
Inactive disease 30 (36.6) 14 (17.3) 0.18 (0.05, 0.32); NR 


ABA, abatacept. ADA, adalimumab. D-B, double-blind. ETA, etanercept. mo, months. NR, not reported. OL, open-label. 
PBO, placebo. TCZ, tocilizumab. 
1 Assessed after the 6-month RCT phase or at the time of flare for patients who did not complete this period 
2 Defined as no of joints with active arthritis, a physician’s assessment of ≤10 on a 100mm VAS and a normal ESR rate. 
3 If a patient had a flare they were classified as having no response (ACR Pedi <30) from that  point on, regardless of their 
ACR Pedi response at that time.  Missing values were also imputed as non-responses. 
4 Adjusted for baseline stratification factors (background use of methotrexate and oral glucocorticoids). 
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ACR Pedi core variables 


The adalimumab study61 did not report outcomes for the ACR Pedi core variables. The three 


remaining studies however reported data as mean (abatacept57), median (etanercept42) or an adjusted 


mean for change from baseline (tocilizumab68). In addition, the etanercept study reports additional 


joint and pain outcomes, while the abatacept and tocilizumab studies also report additional pain 


outcomes (see following sections Joint Damage and Pain). 


 


Generally, the core-response variable outcomes were in favour of treatment with the biologic 


DMARDs compared to placebo. However, as can be seen in Table 16, there were some exceptions. 


For abatacept,57 differences in the adjusted mean percentage change (adjustment based on an 


ANCOVA model with treatment as factor, and baseline value as covariate) over the double-blind 


period (from day 113 to day 282) for the parent’s global assessment and ESR rates between the 


treatment groups were not significantly different (p=0.6992 and p=0.9562, respectively). The mean 


scores for the CHAQ disability index at the end of the double-blind withdrawal trial period (day 282) 


are the same for both groups (0.8).  However, when the difference in the adjusted mean percentage 


change values for the CHAQ disability index from the start to the end of the double-blind period (day 


113 to day 282) are compared a statistically significant p value is reported in favour of the abatacept 


group (p=0.0388). 


 


For etanercept,42 all core variable outcomes appear to be in favour of the etanercept group when 


compared to placebo, however no statistical comparisons between treatment groups were reported.  


For the tocilizumab study68 differences in adjusted mean changes from baseline between treatment 


groups for physician’s global assessment of disease and number of active joints are reported to be 


statistically significant in favour of tocilizumab (p values of 0.0031 and, 0.0435 respectively), no p 


values for the remaining outcomes were reported.  


 


Table 16 ACR Pedi core variables 


Study (Length: OL, RCT), Outcome Intervention Comparator  
Abatacept57 (4mo OL, 6mo RCT) ABA (n=60) PBO (n=62) p value1 
Core-response variables, mean (SD)2 


Physician’s global assessment (VAS: 100mm) 14.7 (18.9) 23.2 (21.8) 0.0004 
Parent’s global assessment (VAS: 100mm) 17.9 (22.2) 23.9 (21.6) 0.6992 
Physical function (CHAQ disability index: 0-
3, best-worst) 


0.8 (0.9)  0.8 (0.7)  0.0388 


No. of active joints (number assessed not 
stated) 


4.4 (7.0) 6.0 (5.8) 0.0245 


No. of joints with LOM (number assessed not 
stated) 


8.8 (12.8) 8.6 (12.0)  0.0128 


ESR (mm per hour)3 25.1 (26.4) 30.7 (30.1) 0.9562 
Etanercept42  (3mo OL, 4mo RCT) ETA (n=25) PBO (n=26) p value 
JIA core set criteria, median2 
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Physician’s global assessment of disease 
severity (0-10, best-worst) 


2 5 NR 


Patient/parent global assessment of overall 
well-being (0-10, best-worst) 


3 5 NR 


Scores of CHAQ (0-3, best-worst) 0.8 1.2 NR 
Total number of active joints (out of 73 
joints) 


7.0 13.0 NR 


No. of joints with LOM and with pain, 
tenderness, or both (out of 71 joints; 0-10, 
best-worst) 


1.0 4.5 NR 


ESR (normal ranges 1-30mm per hour for 
females, 1-13mm per hour for males)3 


18 30 NR 


Tocilizumab68 (4mo OL, 6mo RCT) TCZ (n=82) PBO (n=81) Difference4 TCZ vs 
PBO (95% CI); p value 


JIA- core response variables, change from baseline - adjusted mean2 
Physician’s global assessment of disease 
severity (0-100, 0= inactive disease) 


−45.2 −35.2 –9.9 (–16.5, –3.4); 
0.0031 


Patient global assessment of well-being (0-
100, 0 = very poor) 


−32.1 −24.7 –7.4 (–14.8, 0.0); NR 


CHAQ - Disability index score (0-3, 0 = no 
disability)   


−0.8 −0.6 –0.2 (–0.4, 0.0); NR 


No. of active joints (range 0-71) −14.3 −11.4 –2.9 (–5.7, –0.1); 0.0435 
No. of joints with LOM (range 0-67) −9.5 −7.7 –1.8 (–4.1, 0.5); 0.1229 
ESR (mm/h) −26.3 −12.0 –14.3 (–19.6, –9.0), NR 


ABA, abatacept. CHAQ, Childhood Health Assessment Questionnaire. ESR, Erythrocyte sedimentation rate. ETA, 
etanercept. LOCF, last-observation carried forward. LOM, limitation of motion. Mo, months. PBO, placebo. NR, not 
reported. RCT, randomised controlled trial. SD, standard deviation. TCZ, tocilizumab. VAS, visual analogue scale. 
1 Abatacept study - p-values are based on the difference in the adjusted mean percentage change from day 113 to day 282 
(start and end of the double-blind period). 
2 Missing values were imputed with LOCF. 
3 C-reactive protein values were also reported by these studies: mean (SD) ABA 0.16 (0.25) vs PO 0.29 (0.54); p=0.0255.57 
Median ETA: 0.4 vs PO 3.0 (normal range 0-0.79 mg per decilitre).42 
4 adjusted for baseline stratification factors (background use of methotrexate and oral glucocorticoids). 
 
 
Joint-related outcomes 


None of the trials reported any radiographic outcomes.  However, in addition to the ACR Pedi core 


variable outcomes that capture number of active joints and joints with limited range of motion, the 


etanercept study42 presented data for some additional joint related outcomes (Table 17).  


 


No statistical comparisons for these outcomes were reported between the etanercept and the placebo 


group, however the median number of swollen joints (4.0 vs 11.0 placebo), number of joints with 


LOM (9 vs 22 placebo), articular severity score (38 vs 66 placebo) and duration of stiffness (5 vs 38 


placebo) all favour the etanercept treatment group (Table 17). 


 


Table 17 Joint-related outcomes (other than ACR Pedi) 


Study (Length: OL, RCT), Outcome  Intervention Comparator  


Etanercept42 (3mo OL, 4mo RCT) ETA (n=25) PBO (n=26) p value 
No. of swollen joints (out of 66), median 4.0 11.0 NR 
No. of joints with LOM (out of 71), median1 9 22 NR 
Articular severity score (0-962, best-worst), median 38 66 NR 
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Duration of morning stiffness (min), median 5 38 NR 
ETA, etanercept. LOM, limitation of motion. mo, months. No, number. NR, not reported. OL, open-label. PBO, placebo. 
RCT, randomised controlled trial. 
1 While ‘number of joints with LOM’ are part of the ACR Pedi core variables, authors reported results under ‘other’ rather 
than under the core variables in the publication. 


 


Pain 


The adalimumab study61 did not report a pain outcome.  All the other studies (abatacept,57 etanercept42 


and tocilizumab68) report pain assessed on a VAS, albeit reporting the data differently (mean, median 


and mean change from baseline, respectively).  The difference between the abatacept (mean pain 15 


mm) and the placebo (mean pain 21 mm) treatment groups was not statistically significant (p=0.105) 


and reported mean pain scores were lower for patients being treated with abatacept. The etanercept 


study did not report a statistical comparison between treatment groups, however median pain scores 


for patients being treated with etanercept (VAS 1.5 cm) were less than half of those for patients 


receiving placebo (VAS 3.5 cm).  The tocilizumab study68 reported the adjusted mean change from 


baseline, which statistically compared to the placebo group, was in favour of the tocilizumab 


treatment group (p = 0.0076). 


 


Table 18 Pain 


Study (Length: OL, RCT), Outcome Intervention Comparator  


Abatacept57(4mo OL, 6mo RCT) ABA (n=60) PBO (n=62) p value 
Pain (parent global assessment of pain, CHAQ  
VAS:100mm), mean 


151 211 0.105 


Etanercept42 (3mo OL, 4mo RCT) ETA (n=25) PBO (n=26) p value 
Pain (VAS: 0-10cm, best-worst), median 1.5 3.5 NR 
Tocilizumab68 (24 weeks) TCZ (n=82) PBO (n=81) Difference2 TCZ vs 


PBO (95% CI); p value 
Pain (VAS: no details reported), adjusted 
mean change from baseline 


−32.4 −22.3 –10.2 (–17.6, –2.7); 
0.0076 


ABA, abatacept. CHAQ, Childhood Health Assessment Questionnaire. ETA, etanercept. mo, months. NR, not reported. OL, 
open-label. PBO, placebo. RCT, randomised controlled trial. TCZ, tocilizumab.  
1 Read off from graph by reviewer. Analysis based on available data but number of patients at this time-point contributing 
data to this outcome unclear, 49/60 in the abatacept group and 31/62 in the placebo group completed the 6-month double-
blind period. 
2 adjusted for baseline stratification factors (background use of methotrexate and oral glucocorticoids). 
 


Corticosteroid reducing regimens 


None of the included RCTs reported the effectiveness of biologic DMARDs on reducing the need for 


corticosteroids.  


 


Extra-articular manifestations (such as uveitis) 


None of the included RCTs reported outcomes for extra-articular manifestations. Of note, one of the 


trials (abatacept) excluded patients with active uveitis.57 
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Height and body weight 


None of the studies reported differences in height or body weight between the treatment groups for 


the double-blind, randomised controlled withdrawal phase of the trial. 


  


Mortality 


No deaths occurred in the adalimumab,61 etanercept42 and tocilizumab68 studies, while this outcome 


was not reported in the abatacept study.57 


 


Quality of life – Child Health Questionnaire (CHQ) 


The outcome measures for QoL in the abatacept study were summary physical scores, summary 


psychosocial scores (both measured on a 100-mm VAS) and 15 CHQ health concepts.58 Differences 


between the abatacept and placebo treatment groups were not statistically significant for either the 


reported summary scores (p=0.666 and p=0.056, respectively), although there appears to be a positive 


trend for the latter (Table 19).  Abatacept-treated patients (n=52) had improved scores for 14 of the 15 


subscales and placebo-treated patients (n=34) for 6 of the 15 CHQ subscales (p >0.05 for abatacept 


versus placebo for all subscales; details not data extracted).  


 


Table 19 Childhood Health Questionnaire (CHQ) 


Study (Length: OL, RCT), Outcome Intervention Comparator p value 


Abatacept57 (4mo OL, 6mo RCT) ABA (n=52)58 PBO (n=34)58 p value 
CHQ - Physical summary score 43.6 412 p=0.666 
CHQ - Psychosocial summary score 51.7 472 p=0.056 


ABA, abatacept. CHAQ, Childhood Health Assessment Questionnaire mo, months. OL, open-label. PBO, placebo. RCT, 
randomised controlled trial. 
1 Original group sizes were ABA n=60 & placebo n=62 but not all participants contributed data to these analyses. 
2 Estimated from graph by reviewer. Number of patients in the trial arms not clear. 


 


Adverse events (AE) 


A summary of AE reporting during the double-blind withdrawal trial phases is provided here with 


complete details for the AEs reported by each of the studies available in the data extraction forms 


(Appendix 5).  Adverse events reported during trial OLEs are presented in a following section 


(Adverse events OLE). 


 


Abatacept57 


During the six-month double-blind withdrawal period there were no statistically significant 


differences in AEs between the abatacept and placebo treatment groups. The total number of AEs 


(occurring in ≥5% of patients in the open-label and double-blind phase) was 62% for the abatacept 


and 55% for the placebo group, with two serious AEs occurring in the placebo group but none in the 


abatacept group (Table 20). The most common class of AEs in both treatment groups were infections 
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and infestations (44 - 45%). Adverse events were also reported under the headings of gastrointestinal 


disorders, general disorders and administration site conditions, nervous system disorders and 


respiratory, thoracic and mediastinal disorders (Appendix 5).  


 


Adalimumab61 


There were 155 AEs in the adalimumab group (10.3 per patient-year) and 234 in the placebo group 


(12.8 per patient-year) during the eight-month double-blind period. No statistical comparisons in AEs 


between treatment groups were reported. Only one serious AE possibly related to study drug was 


reported and this was gastroduodenitis which occurred in one patient in the adalimumab group. The 


most common AEs were related to injection-site reactions (ADA: 57 events in 3.8 patient-years; PBO: 


73 events in 4.0 patient-years). Other reported AEs were contusion, nasopharyngitis, upper respiratory 


tract infection, viral infection, vomiting and excoriation (Appendix 5). No AE lead to the 


discontinuation of the treatment drug (Table 20).  Sixteen percent of patients (27/171) had at least one 


positive test for anti-adalimumab antibody during the open-label and double-blind phases 


(methotrexate: 5/85 -6%, No methotrexate: 22/86 - 26%), but this did not lead to a greater rate of 


discontinuation of the study drug, nor did it increase the incidence of serious AEs.  The study authors 


state that there was no occurrence of opportunistic infections, malignant conditions, demyelinating 


diseases or lupus-like reactions.  


 


Etanercept42 


Two patients who received etanercept needed hospitalisation for serious AEs (one for depression and 


a personality disorder, and the other for gastroenteritis-flu syndrome). It is not clear at what point in 


the trial these events occurred.  One patient withdrew after the first dose of etanercept (presumably at 


the start of the open-label period) because of urticaria.  There were only two reported injection-site 


reactions during the double-blind phase of the trial, one in each treatment group (Table 20). All other 


AEs were reported to be of mild-to-moderate intensity, with no significant difference in the frequency 


of AEs between the treatment groups during the double-blind phase. There were no laboratory 


abnormalities requiring urgent treatment in the etanercept group. No patient had persistent elevations 


in autoantibodies or had signs or symptoms of another autoimmune disease. Two patients tested 


positive for non-neutralising antibody to etanercept. 


 


Tocilizumab68 


The safety population consisted of all patients who received ≥1 dose of study medication. During the 


double-blind period, the total number of patients with at least one AE was 58 in the tocilizumab group 


(454.7 AEs per 100 patient-years) and 60 in the placebo group (514.4 AEs per 100 patient years). The 


most frequently reported AE in both treatment groups was nasopharyngitis (TCZ: 17%, PO 11%). 


Other reported AEs occurring were headache, upper respiratory infection, cough, pharyngitis, nausea, 
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diarrhoea, rhinitis, vomiting, abdominal pain, oropharyngeal pain, and rash (Appendix 5). Two AEs 


led to drug discontinuation, one in each treatment group (TCZ: increased blood bilirubin level; PO: 


gastroenteritis) and 3.7% of patients in each treatment group had ≥1 serious AE. One patient in the 


tocilizumab group suffered with ≥1 infectious serious AE. Rates of serious AEs per 100 patient-years 


were similar between groups (TCZ: 9.3; PO: 10.9), while the rate of infections serious AEs per 100 


patient-years was 3.1 for the tocilizumab group. Other reported serious AEs, included pneumonia, 


upper limb fracture, uveitis, psychosomatic disease, enterocolitis and complicated migraine, with one 


case in each category and varying by treatment group (Appendix 5). 


 


Table 20 Adverse events (AEs) 


Study, Outcome Intervention Comparator  


Abatacept57 (during 6-month DB period) ABA (n=60) PBO (n=62) p value 
Total serious AEs, n (%)  0 2 (3) 0.50 
Total AEs,1 n (%)  37 (62) 34 (55) 0.47 
Adalimumab61 (during 8-month DB period) ADA (+MTX) 


(n=37; 15 Pt-yrs)
PBO (+MTX) 
(n=38; 18.3 Pt-yrs) 


 


Any AE, n of events  (n of events per patient-year) 155 (10.3) 234 (12.8)  
Serious AEs, possibly related to study drug,2 n of 
events  (n of events per patient-year)  


1 (0.1) 0  


AEs leading to the discontinuation of the drug, n 0 0  
Etanercept42 (time period unclear unless stated 
below) 


ETA (n=25) PBO (n=26)  


Hospitalisation for serious AEs, n 
 


2 
 


0 
 


 


Injection-site reactions during the 4-month double-
blind period, n 


1 1  


Most common AEs - injection-site reaction, no. of 
events (no. of events per patient-year) 


57 (3.8) 73 (4.0)  


Tocilizumab68 (during 6-month DB period) TCZ4 (n=82) PBO4 (n=81)  
Serious AEs and AEs occurring ≥5% of patients, n (%)
Duration in study (years) 32.33 27.41  
Patients with ≥1 AE 58 (70.7) 60 (74.1)  
Total no. of AEs5  147 141  
Rate of AEs per 100 patient-years  454.7 514.4  
Serious AEs    


Patients with ≥1 serious AE  3 (3.7) 3 (3.7)  
Rate of serious AEs per 100 patient-years 9.3 10.9  
Patients with ≥1 infectious serious AE 1 (1.2) 0  
Rates of infectious serious AEs per 100 pt-years 3.1 0  


AEs leading to study drug discontinuation 1 (1.2)6 1 (1.2)7  
ABA, abatacept. ADA, adalimumab.  AE, adverse event. DB, double-blind. ETA, etanercept. MTX, methotrexate. no, 
number. PBO, placebo. Pt-yrs, patient years. NR, not reported. TCZ, tocilizumab. 
1 AEs that occurred in ≥5% of patients in the open-label and double-blind phases. 
2 Serious AEs were death or any event that was life-threatening; required hospitalisation or prolongation of existing 
hospitalisation; resulted in persistent or significant disability, congenital anomaly, or spontaneous or elective abortion; or 
required medical or surgical intervention to prevent another serious outcome.  
3 After 1st dose of etanercept (responded to oral antihistamines).  
4 AE data on open-label TCZ escape therapy were excluded 
5 Multiple occurrences of the same AE in one individual were counted.  
6 Increased blood bilirubin level, highest total bilirubin reading, 50μmol/L (normal range, 3–24μmol/L); 2 consecutive 
readings >51mmol/L mandated withdrawal per protocol. The event resolved without sequelae.  
7 Gastroenteritis occurred 46 days after the last of five doses of placebo.  
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Sub-group analyses 


Only the tocilizumab study68 reported sub-group analyses, which reported on ACR Pedi 70 and ACR 


Pedi 90 response at week 40 in three sub-groups: patients with background treatment of methotrexate, 


background treatment of glucocorticoid and previous biologic agent use at baseline. It is unclear if 


these analyses were pre-planned or post-hoc. The trial authors also stated that no differences were 


observed in response to tocilizumab between patients who were RF+ve and those who were not, but 


no data in support of this statement were presented.  No statistical comparisons between treatment 


groups were reported and it is therefore unclear if differences between the sub-groups were 


statistically significant. 


 


Background methotrexate   


Patients receiving background methotrexate in both the tocilizumab and the placebo groups had 


higher ACR Pedi 70 and 90 response rates at the end of the double-blind RCT withdrawal phase 


compared to those who were not in receipt of background methotrexate (Table 21). However, patients 


receiving tocilizumab with or without background methotrexate had better response rates than patients 


in the corresponding placebo groups.   


 


Background glucocorticoid 


At the end of the double-blind RCT phase (week 40) in the tocilizumab group, a slightly higher 


proportion of participants receiving background glucocorticoid achieved a ACR Pedi 70 and 90 


response compared to those who were not in receipt of background glucocorticoid (Table 21). 


However, among participants in the placebo group the opposite pattern was observed, with a lower 


proportion of those who were in receipt of background glucocorticoid achieving ACR Pedi 70 and 90 


(Table 21).  Response rates for both ACR Pedi 70 and 90 were higher in sub-groups of patients 


receiving tocilizumab compared to placebo sub-groups regardless of whether or not patients received 


background glucocorticoid. 


 


Previous biologic agent 


Patients in either the tocilizumab or placebo groups who had received previous treatment with a 


biologic agent (primarily comprising anti-TNF agents) had lower ACR Pedi 70 responses at the end of 


the double-blind RCT phase (week 40) compared to patients who had not previously been treated with 


a biologic agent (Table 21). Patients receiving placebo who had not received previous treatment with 


a biologic agent had better ACR Pedi 70 and 90 response rates compared to patients on tocilizumab 


who had previous biologic agent experience (Table 21).  
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Table 21 ACR Pedi response by background medication use at baseline at the end of the double-


blind RCT phase 


Tocilizumab68 (4months OL, 6 months RCT) 
Proportion of patients in the ITT population with ACR Pedi 70 and ACR Pedi 90 response at the end of the 
double-blind phase (week 40) by background methotrexate, glucocorticoid and previous biologic agent use at 
baseline1 
Concomitant therapies and 
previous exposure to biologic 
agent, n/N (%) 


Response 
level 


TCZ (n=82) PBO (n=81)
Yes No Yes No 


Background methotrexate ACR Pedi 70 45/67 (67.2) 8/15 (53.3) 30/64 (46.9) 4/17 (23.5) 
ACR Pedi 90 32/67 (47.8) 5/15 (33.3) 18/64 (28.1) 1/17 (5.9) 


Background glucocorticoid ACR Pedi 70 23/33 (69.7) 30/49 (61.2) 4/38 (36.8) 20/43 (46.5) 
ACR Pedi 90 16/33 (48.5) 21/49 (42.9) 5/38 (13.2) 14/43 (32.6) 


Previous biologic agent ACR Pedi 70 13/27 (48.1) 40/55 (72.7) 2/23 (8.7) 32/58 (55.2) 
ACR Pedi 90 5/27 (18.5) 32/55 (58.2) 2/23 (8.7) 17/58 (29.3) 


ITT, intention to treat. OL, open-label. PBO, placebo. TCZ, tocilizumab. 
1 Patients who withdrew or escaped to open-label TCZ or for whom the end point could not be determined were classified as 
non-responders.  
 


Results - Open-label extensions (OLE) 


All four studies included OLEs with some differences in which participants were eligible to enter, and 


how data were presented.  ACR Pedi results are presented below and with additional outcomes 


presented either in the study data extraction forms (Appendix 5) or published papers (Adalimumab: 


minimal disease activity; Abatacept: ACR Pedi component items, analysis according to prior exposure 


to biologic agents, ACR Pedi data for those in the OLE who had not taken part in the double-blind 


phase and information on anti-abatacept and ani-CTLA-4 antibody production; Etanercept: ACR Pedi 


component items, minimal disease activity; Tocilizumab: ACR Pedi component items, minimal 


disease activity). 


 


Abatacept59 


The abatacept study reported ACR Pedi data separately for those who had been treated with abatacept 


continuously (lead-in, double-blind & OLE phases) and those whose abatacept had been interrupted 


by placebo during the double-blind-RCT phase.  The OLE included 85% of the abatacept group and 


76% of the placebo group from the double-blind phase.  For those receiving continuous abatacept 


therapy treatment length ranged from 31 to 52 months (participants who had entered the study earliest 


had been treated longest).  Those who received placebo during the double-blind phase usually 


received abatacept for a shorter period (length not stated), but the ACR Pedi scores achieved were 


similar for ACR Pedi 30, 50 and 70 to those whose abatacept treatment had been continuous (Table 


22).  The proportions of participants who had received placebo during the double-blind phase 


achieving ACR Pedi 90 and ACR Pedi 100, and having inactive disease are lower than those whose 


abatacept treatment had been continuous.  
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Table 22 ACR Pedi outcomes from trial open-label extension periods (OLE) 


Study (follow-up), Outcome  Intervention Comparator (during RCT phase) 


Abatacept59 (OLE day 589) 
ACR Pedi, n/N (%)  ABA (n= 51) PBO (n= 47) 


30 46/51 (90%) 41/47 (87%) 
50 45/51 (88%) 39/47 (83%) 
70 38/51 (75%) 35/47 (75%)  
90 29/51 (57%) 19/47 (40%) 


100 20/51 (39%) 9/47 (19%) 
Inactive disease 22/51 (43%) 11/47 (23%) 


Adalimumab61 (OLE week 104)  
ACR Pedi, % ADA (n=128a) PBO group from RCT phase not 


separately reported 
30 89%  
50 86%  
70 77%  
90 59%  
100 40%  


Etanercept67 (OLE up to 8 years) 
ACR Pedi response, 8 years (LOCFb), n/N 
(%) 


ETA (n=58c) PBO group from RCT phase not 
separately reported 


ACR Pedi 30 40/48 (83%)  
ACR Pedi 50 36/47 (77%)  
ACR Pedi 70 28/46 (61%)  
ACR Pedi 90 19/46 (41%)  
ACR Pedi 100 8/45 (18%)  
Tocilizumab69;71;74 (104 weeks) 
ACR Pedi, proportion of patients with 
 improvement relative to baseline, n (%)69 


TCZ (n= 82) PBO (n= 73d) 


ACR Pedi 70e 71/82 (86.6%) NR 
ACR Pedi 90e 58/82 (70.7%) NR 
Proportion with inactive diseasef 52/82 (63.4%) NR 


ABA, abatacept. ADA, adalimumab.  ETA, etanercept. LOCF, last observation carried forward. NR - not 
reported. OLE, open-label extension. PBO, placebo.TCZ, tocilizumab. 
a Only 71/128 (58%) of this group received methotrexate during the open-label and double-blind phases of the 
study and meet the licenced indication for adalimumab  
b A LOCF analysis was necessary because data were not available for all participants who entered the 8th year of 
follow-up (n=26) and because the remaining 32/58 (55%) of participants had discontinued the OLE already. 
c Total number of participants who entered the OLE.  As this is greater than the total number of participants who 
took part in the double-blind phase of the study (n=51) it is presumed that some of these participants entered the 
OLE directly from the initial open-label treatment phase of the study. 
d n calculated by reviewer (155 completed 104 weeks - 82 TCZ group completed 104 weeks) 
e Two abstracts69;74 contain a table with a footnote to indicate patients who withdrew were excluded, however in 
the third abstract71 the table footnote states that patients who withdrew due to non-safety reasons are non-
responders whereas patients who withdrew due to safety are included using LOCF. 
f  no active joints, no active uveitis, ESR <20 mm/h, and physician global assessment VAS ≤10. 
 


Adalimumab61 


Results were reported for those who entered the OLE phase as a single group of participants (n=128).  


This group included 35 of 38 (92%) participants who received adalimumab and methotrexate and 36 


of 37 (97%) participants who received placebo and methotrexate in the double-blind phase of the 


study.  However, also within this group of 128 are 57 (45%) participants from two further study arms 


(adalimumab only and placebo only) which are not included in this report because the majority of 
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participants in these arms had never received methotrexate and therefore do not meet the licenced 


indication.  Through the first 104 weeks of the OLE phase there was no diminution of the ACR Pedi 


responses, such that after 104 weeks of open-label treatment in the extension phase, 40% of 


participants had an ACR Pedi 100 response (Table 22). 


 


Etanercept42 


All 69 participants who began the open-label lead-in phase of the study (51 of whom took part in the 


double- blind randomised withdrawal phase) were eligible to enter the OLE phase but only 58 did so.  


Of the 58 who took part in the OLE, 26 entered the eight year of follow-up; therefore a last 


observation carried forward (LOCF) analysis was used to calculate the ACR Pedi responses reported 


in Table 22.  These responses appear to have remained constant over the OLE. While LOCF analyses 


are commonly used in drug trials, this method can be prone to bias when used in progressive diseases 


such as JIA and results should be interpreted with caution. 


 


Tocilizumab68 


Results from the OLE of the tocilizumab study68 are reported in conference abstracts.69;71;74  Only 


participants who achieved at least ACR Pedi 30 during the open- label-phase and who then continued 


into the double-blind RCT phase of the trial were eligible to enter the OLE, either after a JIA flare or 


when they completed the double-blind RCT phase.  One hundred and sixty (96%) of the 166 


participants eligible to enter the OLE did so and 155 (97%) completed 104 weeks of follow-up (16 


week open-label + 24 weeks double-blind RCT + 64 weeks OLE).  ACR Pedi 70, ACR Pedi 90 and 


proportion with inactive disease are presented (Table 22) only for the 82 participants who received 


continuous tocilizumab throughout the study and the proportion achieving each of these measures 


increased since the end of the double-blind phase (Table 22). 


 


Growth  


Adalimumab61  


Two abstracts62;63 report limited data for growth from a post-hoc analysis of  JIA patients who had 


taken part in any arm of the double-blind phase of the RCT and entered the OLE (this includes n=58 


who were not receiving methotrexate and who were therefore not receiving adalimumab treatment 


according to the licenced indication).  All patients who received ≥1 dose of adalimumab +/- 


methotrexate were included in the analysis (n=133). Patients were assigned by baseline weight into 2 


groups: ≤33rd percentile (41%, n=55) and >33rd percentile (59%, n=59) based on the US Centers for 


Disease Control and Prevention (CDC) growth charts. Missing data were analysed using LOCF.  


Those in the ≤33rd percentile baseline weight group had a higher mean percentile change from 


baseline in height at week 104 than those in the >33rd percentile group (values for mean height 


percentile change from baseline estimated from graph by reviewer 5.5 and 3.3 respectively).62 Similar 
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patterns were stated to have been observed for weight and body mass index (BMI). At week 104, 


there were no statistically significant differences between the methotrexate and the non-methotrexate 


groups in mean changes from baseline in height, weight, or body mass index (p>0.26).  Long-term 


adalimumab treatment appears to show improvement in growth for JIA patients who were in the ≤33rd 


percentile weight group at baseline receiving adalimumab with or without the addition of 


methotrexate. However, caution in the interpretation of the results is recommended due to the 


limitations in the data presented and the absence of an appropriate control group. 


 


Tocilizumab76  


The Roche CS included data for growth and glucocorticoid treatment at week 104 based on a 


conference abstract76 from the CHERISH trial.68 Most growth data came from a subset of patients 


(n=123) with the highest growth potential, represented by patients with Tanner stage <4 at baseline. 


The Tanner stages are based on a scale of physical development in children, adolescents and adults 


(boys - development of external genitalia; girls - breast development; boys and girls - pubic hair), 


with stage 5 being the final adult/mature stage. Growth measures included height standard deviation 


scores (SDS) and height velocity.  The mean height SDS of patients with polyarticular JIA and Tanner 


stage <4 was below normal at baseline (-0.68 SD 1.23) and rose to -0.19 (SD 1.14) at week 104 


(n=103) with the difference being statistically significant (p<0.001 vs baseline). Of these patients, 


71.8% had an increased height SDS. The CS states (CS page 16) that there was no observed 


difference in patients who received placebo during the randomised phase of the trial (based on 154 


patients of the growth population with height SDS data at both time points) however fewer than half 


the patients received placebo through the entire 24 weeks of the randomised phased of the trial, as 


most escaped to tocilizumab before week 40. For the entire growth population (n=187, i.e. not 


restricted to those with Tanner stage <4), the reported mean change in height SDS from baseline to 


week 104 was 0.25 (SD 0.54) (no p value for comparison with baseline reported). The mean daily oral 


glucocorticoid dose decreased from baseline (0.05 (SD 0.08) mg/kg) to week 104 (n=103) (0.02 (SD 


0.05) mg/kg). A multiple linear regression analysis for the same 103 patients indicated that height 


velocity at week 52 was related to baseline age (p<0.001) and oral glucocorticoid use at the end of 


week 52 (p=0.0002). No data for week 104 was reported. Caution in the interpretation of the growth 


results is recommended due to the limitations in the data presented and the absence of an appropriate 


control group. 


 


Adverse events  


This is a summary of OLE AEs presented in the published papers. 
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Abatacept - OLE to day 589 and year 7 


In the abatacept study,57 common AEs (occurring in 10% or more of the total group, not data 


extracted) and common serious AEs (occurring in 1% or more of the total group) were reported 


separately for those who had been in the abatacept group and those who had been in the placebo 


group during the double-blind period of the trial, and those who had not entered the double-blind 


phase because they did not achieve an ACR Pedi 30 response during initial open-label treatment.  


Serious AEs by day 589 (approximately 20-21 months) occurring in 23/153 patients (Table 23), the 


most common were arthritis flares (n=6), arthralgia (n=2), foot deformity (n=2), pyrexia (n=2), and 


vomiting (n=2).  The proportions of serious adverse events at day 589 were similar in the three groups.  


At 7 year follow-up (reported in an abstract60), 30/153 (19.6%) patients had serious AEs. Most were 


unrelated and were primarily musculoskeletal or infectious events.  The incidence rate (per 100 


patient-years) of serious AEs in the OLE at 7 years (5.6/100 patient years) did not increase versus the 


6-month double-blind rate (6.8/100 patient years).  


Table 23 OLE adverse events for abatacept 


Abatacept57 (OLE: day 589,59 7 years60) 
Serious AEs, n (%) DB ABA 


 (n=58)1 
DB PBO 
(n=59)1 


Patients with less than an ACR- 
Pedi 30 response initially (n=36) 


Total serious AEs, n/N (%) 8/58 (14) 8/59 (14) 7/36 (19) 
Most common serious AEs 
Arthritis flares2 
Arthralgia2 
Foot deformity2 
Pyrexia 
Vomiting  


 
3 (5.2) 
1 (1.7) 
1 (1.7) 
1 (1.7) 


 
 
1 (1.7) 
1 (1.7) 
1 (1.7) 
1 (1.7) 


 
3 (8.3) 
1 (2.8) 


Serious AEs Year 7, n/N (%) 30/153 (19.6) 
ABA, abatacept. AEs, adverse events. DB, double blind OLE, open-label extension. PBO, placebo. 
1 patients who had been in the randomised double-blind phase. 
2 all related to underlying disease. 
 


Adalimumab - OLE ongoing 


The OLE was ongoing at the time the key trial publication was published and the time period for 


which events were reported is not clear.61  Serious AEs considered possibly related to study drug 


occurred in seven patients during the OLE (a table in the published paper61 suggests none were 


receiving methotrexate, in which case they were not receiving adalimumab treatment according to the 


licenced indication).  Three patients discontinued treatment due to AEs during the OLE. 


 


Etanercept – year 8 


In the etanercept study,42 OLE the safety analyses captured serious AEs, medically important 


infections (MII) and mortality as well as some ‘Events of interest’ (these included opportunistic 


infections, tuberculosis, lupus, demyelinating disorders, malignancies, and lymphomas).  Non-serious 


AEs were not recorded.67  There were a total of 39  serious AEs based on 318 patient-years of 


etanercept exposure (n=69), with 26 patients entering their eighth year of etanercept treatment, 
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equating to 0.12 events per patient year (Table 24). There were nine MII resulting in the need for 


intravenous antibiotic therapy or hospitalisation, equating to 0.03 events per patient years, with only 


one reported MII since four years (pyelonephritis). The most common new serious AEs reported 


beyond four years of drug exposure were flares or worsening of disease, occurring in 6/9 patients 


(67%). 


 


Table 24 OLE adverse events for etanercept 


Etanercept42 (OLE: up to 8 years67) 
Year of etanercept treatment from RCT 
(excluding gaps between RCT and OLE) 


Serious AE1 MII2 
No. of 
events 


No. of events/ 
patient year 


No. of 
events 


No. of events/ 
patient year 


1 (n=69; 57 patient-years of drug exposure) 5 0.09 2 0.04 
9 (n=14; 4 patient-years of drug exposure) 0 0 0 0 
Total for all years 
(n=69; 318 patient-years of drug exposure) 


39 0.12 9 0.03 


AE, adverse events. MII, medically important infections. No, number. OPE, open-label extension. 
1 Serious AEs occurring during the study or within 30 days of the last dose of etanercept. Defined as events that were fatal or 
life-threatening, required hospitalisation or prolonged an existing hospitalisation, resulted in a persistent or significant 
disability or incapacity, or resulted in a congenital anomaly or birth defect. 
2 Defined as medically important infections resulting in the need for intravenous antibiotic therapy or hospitalisation.  
 


Tocilizumab - 104 weeks 


Long-term AEs rates based on a safety population of 188 patients (307 patient-years) were 406.5 per 


100 patient-years over 104 weeks (approximately 2 years) in patients receiving tocilizumab, based on 


an abstract only.69 The equivalent serious AEs rate was 11.1 per 100 patient-years (Table 25).  


Infections categorised into the most common AEs and serious AEs were 151.4 and 5.2 per 100 patient 


years respectively. The study also reports AE safety population data for elevations of alanine 


aminotransferase and aspartate aminotransferase, grade 2/3/4 thrombocytopenia, grade 3 lowest 


neutrophil count and low-density lipoprotein cholesterol (see data extractions in Appendix 5). 


 


Table 25 OLE adverse events for tocilizumab 


Tocilizumab68(OLE: 104 weeks69) 
AEs and SAEs Safety population=188 patients with 307 patient-years of 


tocilizumab exposure 
AEs, rates/100 patient-years 406.5 
Serious AEs, rates/100 patient-years 11.1 


Most common AE - infections 151.4 
Infections – serious AE 5.2 


AE, adverse events. SAE, serious adverse events, OLE, open-label extension. 
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4.1.3 Assessment of clinical-effectiveness - biologic DMARDs vs each other (with 
methotrexate where permitted) 


 


Background 


None of the RCTs included in the systematic review of clinical-effectiveness directly compared any 


of the biologic DMARDs with each other. It was therefore necessary to undertake an indirect 


comparison of the drugs to inform the assessment of comparative clinical-effectiveness. One 


published indirect comparison was identified through literature searching, by Otten and colleagues 


(2012).79 This was a systematic review of RCTs that constructed two separate evidence networks: 


polyarticular course JIA, and systemic JIA. For each network a series of pairwise indirect 


comparisons was conducted, with placebo as a common comparator, using the method described by 


Bucher and colleagues (1997).53  


 


Three RCTs were included in Otten and colleagues’79 polyarticular course JIA network,42;57;61 all of 


which have been included in this assessment report. However, this network did not include 


tocilizumab, as at that time no RCT evidence for that drug in polyarticular course JIA was published. 


The network therefore only included comparisons of three of the four biologic DMARDs of relevance 


to the scope of this assessment (abatacept, adalimumab and etanercept). We have conducted a similar 


adjusted indirect comparison to Otten and colleagues79 including the recently published tocilizumab 


RCT by Brunner and colleagues (the CHERISH trial).68 Figure 2 illustrates the design of the analysis, 


representing what is termed a star network.80  


 


 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Direct evidence  


Figure 2 Indirect comparison of biologic DMARDs  
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(all 4 trials) 


Etanercept  
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2008)  
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Tocilizumab 
(Brunner et 


al 2008)  
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Otten and colleagues79 indirectly compared the drugs in relative risk (RR) of disease flare. We have 


similarly included disease flare as an outcome, and in addition have chosen ACR Pedi 50 and 70 


response as an outcome. ACR Pedi 50 and 70 was chosen as opposed to ACR 30 as it was considered 


that a higher level would be a more clinically relevant level of treatment response. Furthermore, due 


to the design of the RCTs all patients who were randomised had achieved an ACR Pedi 30 response at 


the end of the open-label lead-in phase. 


 


The adjusted indirect comparison should be considered to be exploratory rather than definitive due to 


limitations in the evidence base, and heterogeneity between the included trials. Specifically:  


 There is only one trial available for each drug. Although the trials were considered to be of 


generally good methodological quality and low risk of bias, evidence networks are considered to 


be weaker if informed by small numbers of studies and small numbers of participants.81 The 


number of patients in the trials was also relatively low (ranging from 51 to 163). 


 There is some variation in the proportion of sub-types of JIA in the included trials. Although the 


network is considered to be most applicable to polyarticular course JIA, in one trial (etanercept42) 


around a third of patients were classified as having systemic JIA with apparent systemic 


manifestations (which is outside the scope of the current appraisal). There was insufficient 


evidence from RCTs to construct a network for PA, or ERA because outcome data for these 


subtypes of JIA were not reported separately in trials even though some cases with these subtypes 


may have been included. 


 The duration of JIA ranged from just under four years57 to approximately six years across the 


trials.42 


******************************************************************************


******************************************************************************


*************************Disease duration has also been found to be a predictor of response 


to etanercept83 and to methotrexate84 among patients from the German BIKER registry.  


Differences between the trials in disease duration may therefore potentially confound results.  


 Three of the four trials permitted patients to take methotrexate in addition to the biologic 


DMARD (in proportions of patients varying from 74% to 100%), whilst the fourth (etanercept) 


did not permit use of methotrexate. 


 Previous therapy with biologic DMARDs had been received by approximately a third of 


participants who entered the initial open label run-in of two trials (abatacept57 and tocilizumab68).  


Prior therapy with another biologic DMARD was an exclusion criterion for the adalimumab trial61 


and was not mentioned for the earliest trial (etanercept42) presumable because no other biological 
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therapies were available at the time. Currently it is unclear whether prior biologic DMARD 


treatment influences the effectiveness of subsequent biologic treatment. 


 The mean age of patients across the trials varied from around 7.5 years to 13 years. Part of this 


variation may reflect the age ranges specified in the inclusion criteria of the trials and potentially 


the mix of JIA subtypes in the trials which have a different mean age of onset.  Age could be an 


effect modifier given the progressive nature of JIA.  


 The duration of the double-blind randomised treatment phase of the trials varied, from four 


months42, to eight months61. Treatment duration may affect outcomes which are time dependent, 


such as disease flare.  


 


Results 


Figure 3 illustrates the results of the four included RCTs comparing the biologic DMARDs to placebo 


(with background methotrexate where permitted) on the outcome of disease flare (NB. The 


adalimumab trial61 stratified results according to whether or not patients received methotrexate 


background therapy, and we have only included data for patients who did receive methotrexate, in 


accordance with the licensed indication – this applies to disease flare and to ACR Pedi 50 / 70). 


Treatment with each of the four DMARDs resulted in a statistically significant reduction in the RR of 


a disease flare, ranging from 0.38 to 0.57. (NB. we have not presented a pooled RR given differences 


between the DMARDs and also heterogeneity between the trials). 


 


 


Figure 3 Summary forest plot of biologic DMARDs versus placebo: disease flare 


 


Table 26 reports adjusted pairwise indirect comparisons for the four biologic DMARDs for the 


outcome of disease flare. The point estimate for risk of flare was lower for etanercept than the other 


three comparators. Abatacept had a lower risk of flare compared to adalimumab and to tocilizumab. 


Tocilizumab had a lower risk of flare compared to adalimumab only. Adalimumab was associated 


with a higher risk of disease flare than the other three comparators. The ranking of treatments in terms 


of risk of flare was therefore etanercept, abatacept, tocilizumab, and adalimumab. However, none of 


the comparisons demonstrated a statistically significant difference between the treatments being 


compared, with confidence intervals crossing one in every case. The results of our analysis match 
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those of Otten and colleagues,79 with the exception of the comparison with tocilizumab which was not 


included in their polyarticular course JIA trial network (as discussed above). 


 


Table 26 Indirect comparisons of biologic DMARDs: disease flare 


Comparison Relative risk 


Etanercept vs adalimumab 0.61 (95% CI 0.27 to 1.38) 


Etanercept vs abatacept 0.92 (95% CI 0.39 to 2.18) 


Etanercept vs tocilizumab 0.65 (95% CI 0.30 to 1.43) 


Adalimumab vs abatacept 1.51 (95% CI 0.72 to 3.15) 


Adalimumab vs tocilizumab 1.07 (95% CI 0.56 to 2.04) 


Abatacept vs tocilizumab 0.71 (95% CI 0.35 to 1.43) 
CI, confidence interval. 


 


Figure 4 illustrates the results of the four included RCTs comparing the biologic DMARDs to placebo 


(with background methotrexate where permitted) on the outcome of ACR Pedi 50 response. 


Treatment with each of the four DMARDs led to a statistically significant greater proportion of 


participants with ACR Pedi 50 response, with RR ranging from 1.41 to 3.12. 


 


 
Figure 4  Summary forest plot of biologic DMARDs versus placebo: ACR Pedi 50 response 


 


Table 27 reports adjusted pairwise indirect comparisons for the four biologic DMARDs for the 


outcome of ACR Pedi 50 response. Etanercept had a higher RR for treatment response than the other 


three comparators. Adalimumab had a higher RR for treatment response than abatacept and 


tocilizumab. Adalimumab had a higher RR for treatment response than tocilizumab. The ranking of 


treatments in terms of treatment response was therefore etanercept, adalimumab, abatacept, and 


tocilizumab. With the exception of etanercept compared with tocilizumab, none of the comparisons 


indicated a statistically significant difference between the treatments being compared, with confidence 


intervals crossing one.  


 


Table 27 Indirect comparisons of biologic DMARDs: ACR Pedi 50 response 


Comparison Relative Risk
Etanercept vs adalimumab 1.87 (95% CI 0.77 to 4.53) 
Etanercept vs abatacept 2.10 (95% CI 0.95 to 4.64) 
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Etanercept vs tocilizumab 2.21 (95% CI 1.01 to 4.84) 
Adalimumab vs abatacept 1.12 (95% CI 0.65 to 1.96) 
Adalimumab vs tocilizumab 1.18 (95% CI 0.69 to 2.02) 
Abatacept vs tocilizumab 1.05 (95% CI 0.72 to 1.53) 
CI, confidence interval. 


 


Figure 5 illustrates the results of the four included RCTs comparing the biologic DMARDs to placebo 


(with background methotrexate where permitted) on the outcome of ACR Pedi 70 response. 


Treatment with each of the four DMARDs led to a statistically significant greater proportion of 


participants with ACR Pedi 70 response, with RR ranging from 1.54 to 2.34. 


 


 
Figure 5  Summary forest plot of biologic DMARDs versus placebo: ACR Pedi 70 response 


 


Table 28 reports adjusted pairwise indirect comparisons for the four biologic DMARDs for the 


outcome of ACR Pedi 70 response.  Etanercept had a higher RR for treatment response than abatacept 


and tocilizumab but a slightly lower RR for treatment response compared to adalimumab. 


Adalimumab had a higher RR for treatment response than abatacept and tocilizumab. Abatacept had a 


higher RR for treatment response than tocilizumab. The ranking of treatments in terms of treatment 


response for ACR Pedi 70 (adalimumab, etanercept, abatacept, and tocilizumab) was therefore 


different than for the ACR Pedi 50. None of the comparisons indicated a statistically significant 


difference between the treatments being compared, with confidence intervals crossing one.  


 


Table 28 Indirect comparisons of biologic DMARDs: ACR Pedi 70 response 


Comparison Relative Risk
Etanercept vs adalimumab 0.98 (95% CI 0.33 to 2.87) 
Etanercept vs abatacept 1.31 (95% CI 0.48 to 3.60) 
Etanercept vs tocilizumab 1.49 (95% CI 0.57 to 3.85) 
Adalimumab vs abatacept 1.34 (95% CI 0.65 to 2.79) 
Adalimumab vs tocilizumab 1.52 (95% CI 0.79 to 2.92) 
Abatacept vs tocilizumab 1.13 (95% CI 0.66 to 1.93) 
CI, confidence interval. 


 


The results of this exploratory analysis based on the limited evidence available currently (only one 


trial for each of the four biologic DMARDs) supports etanercept being more effective than the other 


three biologic DMARDs in terms of preventing disease flares, and achieving a response to treatment 


based on a composite index (ACR Pedi 50) whereas the ACR Pedi 70 exploratory analysis shows 
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adalimumab with a slight advantage over etanercept (though see comment below about confidence 


intervals). Abatacept appeared to be superior to tocilizumab for all outcome measures. Adalimumab 


appeared to be less effective than abatacept and tocilizumab in terms of preventing disease flare, but 


appeared to be more effective than these two comparators in terms of ACR Pedi 50 response. 


Therefore, there was no consistent ranking of treatment comparisons across these outcome measures. 


The indirect comparisons were generally not statistically significant, and confidence intervals were 


wide so caution is advised in the interpretation of these results. Furthermore, the etanercept trial42 


appears to have some differences from the other trials which may confound the results, namely the 


absence of methotrexate background therapy and the longer duration of JIA disease. There was also a 


noticeably higher rate of flares in the placebo arm of that trial compared to the other three trials (81% 


compared to 48% – 65%) which may account for the bigger treatment effect seen. Taking the above 


limitations into account an overall interpretation of the results of the indirect comparison is that, due 


to the absence of statistically significant differences between the biologic DMARDs, currently they 


appear to be similar in treatment effectiveness. This accords with the conclusion reached by Otten and 


colleagues who suggested that the short-term efficacy of the biologic DMARDs in polyarticular 


course JIA seem similar.79  Furthermore,  the clinical advisors to the assessment group felt that these 


data generally reflect clinical experience in that when used for the same indication in the same 


population effectiveness was likely to be similar.  However there was also a recognition that for 


individual patients and potentially for particular sub-groups of JIA patients differential effects of each 


biologic DMARD might be apparent but these differential effects have not yet been captured by 


current trial data. 


 


4.1.4 Summary of the systematic review of clinical-effectiveness 


 Four multi-centre RCTs, one each evaluating abatacept, adalimumab, etanercept and 


tocilizumab met the inclusion criteria of this review.  Only the tocilizumab RCT included UK 


patients.  Seven additional RCTs (3 for adalimumab and 4 for etanercept) are described as 


ongoing (details summarised in section 4.3 ‘Ongoing trials’ below). 


 Each RCT had three phases, an open-label lead-in period, a randomised withdrawal period, 


and an open-label extension.  The lengths of the lead-in and randomised phases varied 


between studies (open-label lead-in: 12 to 16 weeks; randomised double-blind withdrawal 


phase 16 to 32 weeks). In each study patients had to achieve an ACR Pedi 30 response during 


the initial open-label phase in order to be eligible for entry to the randomised double-blind 


withdrawal phase,  Hence results are only applicable to patients who have already achieved an 


initial (low) degree of benefit from a biologic DMARD. 


 The quality of the included RCTs was reasonable overall, with a low risk of bias judged for 


most items, although some aspects were rated as unclear, mainly due to a lack of reporting. 
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 Disease flare:  this was the primary outcome in all four RCTs, with definitions broadly 


consistent between the studies. Patients who continued to receive biologic DMARDs during 


the randomised withdrawal phase of the studies had statistically significantly fewer arthritis 


flares compared to those receiving placebo in all four studies, while time to disease flare 


reported in two studies (abatacept and etanercept) was statistically significantly longer in 


those treated with biologic DMARDs. 


 ACR Pedi: a greater proportion of patients receiving biologic DMARDs during the 


randomised withdrawal phase of the studies achieved ACR Pedi responses of ≥30 compared 


with placebo-treated patients, with differences statistically significant in all but two instances 


where p-values were reported. The proportion of biologic DMARD-treated patients with 


inactive disease was more than twice that of placebo-treated patients in the two studies 


(abatacept and tocilizumab) reporting this outcome.  


 ACR Pedi core variables: in the three studies reporting this outcome (abatacept, etanercept 


and tocilizumab) results were generally in favour of treatment with biologic DMARDs when 


compared to placebo.  


 Joint related outcomes: one study (etanercept) reported additional joint outcomes without 


statistical comparisons. All outcomes favoured etanercept when compared to placebo. 


 Pain: three studies reported pain (abatacept, etanercept and tocilizumab).  A statistically 


significant difference in the mean change from baseline favoured the tocilizumab group. 


While pain scores were lower for those receiving biologic DMARDs in the remaining two 


studies, differences between treatment groups were not statistically significant in the 


abatacept study and no statistical comparison reported in the etanercept study. 


 Mortality: no treatment-related deaths were reported in the three studies reporting this 


outcome (adalimumab, etanercept and tocilizumab).  


 Outcomes not reported by the included RCTs for the randomised withdrawal phase of the 


trials were corticosteroid reducing regimens, extra-articular manifestations (such as uveitis), 


height and weight. 


 HRQoL: reported by the abatacept study (abatacept) only, with differences between treatment 


groups for the physical and psychosocial summary scores not statistically significant. Those 


treated with abatacept had improved scores for 14 of the 15 CHQ subscales compared to 6 out 


of 15 for placebo-treated patients. 


 AEs: during the randomised withdrawal phase of the trials the proportions of AEs and serious 


AEs were generally fairly similar between the biologic DMARDs and the placebo groups.  


 Sub-group analyses: the tocilizumab study reported data for sub-groups but no statistical 


comparisons between treatment groups were reported.  
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 OLE: all four studies included an OLE phase. There were differences in eligibility criteria 


between studies and in how data were presented. Only results for ACR Pedi, AEs and growth 


are included in this report.  


 OLE ACR Pedi:  


o Abatacept: the proportion of patients achieving ACR Pedi 30, 50 and 70 scores were 


similar for those with continuous abatacept therapy and those who received placebo 


during the double-blind phase, but was greater in achieving ACR Pedi 100 and inactive 


disease in abatacept-treated patients (ACR Pedi 100 abatacept 39%, placebo 19%; 


inactive disease abatacept 43%, placebo 23%). 


o Adalimumab: There was no diminution of ACR Pedi responses and 40% of patients had 


an ACR Pedi 100 response after open-label treatment in the extension phase, but results 


included patients not meeting the licensed indication. 


o Etanercept: 26/58 (45%) patients who took part in the OLE entered the 8th year of 


follow-up. ACR Pedi responses appear to have remained constant over the OLE.  


o Tocilizumab: limited results based on conference abstracts for 82 patients who received 


continuous tocilizumab throughout the study. The proportion of patients achieving ACR 


Pedi 70 and 90 increased since the end of the double-blind phase, with 63% having 


inactive disease.  


 OLE AEs: 


o Abatacept: at seven year follow-up, 19.6% of patients had serious AEs, with similar 


incidence rates between the OLE phase (5.6 per 100 patient-years) and the six-month 


double-blind phase (6.8 per 100 patient years). 


o Adalimumab:  serious AEs considered possibly related to study drug occurred in seven 


patients during the OLE, but would appear to be in patients not in line with licensed 


indication (OLE phase ongoing, time period unclear).  Three patients discontinued 


treatment due to AEs. 


o Etanercept: there were a total of 39 serious AEs based on 318 patient-years of etanercept 


exposure, with 26/69 patients entering their 8th year of etanercept treatment (0.12 events 


per patient year). Nine medically important infections resulted in the need for 


intravenous antibiotic therapy or hospitalisation (0.03 events per patient year). 


o Tocilizumab: AEs rates were 406.5 per 100 patient-years and the serious AEs rate 11.1 


per 100 patient-years over around two years, with the most common AEs and serious 


AEs related to infections (151.4 and 5.2 per 100 patient years respectively).  


 Growth: limited data reported in abstracts at week 104 for adalimumab and tocilizumab 


appears to support the positive effect of these drugs on growth, but the use of different 


outcome measures prevents a comparison between the drugs.   
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 An exploratory adjusted indirect comparison found that there was a lack of statistically 


significant differences between the four biologic DMARDs in terms of disease flare and ACR 


Pedi 50/ 70 response, with wide confidence intervals and clinical heterogeneity between the 


trials.  


4.2 Review of clinical-effectiveness in company submissions to NICE 


Four companies made submissions in support of their drugs to NICE: BMS for abatacept, AbbVie for 


adalimumab, Pfizer Ltd for etanercept and Roche for tocilizumab. A review of the information 


presented about the economic evaluation of biologic DMARDs for treatment of JIA in the CSs can be 


found in Section 5.4 of this report. 


 


Review of Bristol-Myers Squibb (BMS) company evidence submission for abatacept 


The company did not report a systematic review of clinical-effectiveness of abatacept.85  There is no 


indication that any databases were searched and no search strategies were supplied. Furthermore, 


there is no search or report for any ongoing studies.  The majority of the clinical-effectiveness 


information in the CS comes from published papers with a few details that are CIC which come from 


the clinical study reports.   


 


The CS includes one phase III double-blind randomised withdrawal study, the AWAKEN trial.  


Although not clearly summarised the CS draws on two published papers,57;58 one conference 


presentation86 and the trial clinical study reports.  The published papers57;58 had met the inclusion 


criteria of this assessment report.  One published paper59 relating to the AWAKEN trial that was 


identified in this assessment report was not cited by the CS but the data in this appear to have been 


superseded by the more recent conference presentation.86  However, the more recent efficacy data are 


not presented according to the randomised groups in the double-blind period whereas the safety 


summary data are.86  Furthermore there is limited detail regarding the length of follow-up which is 


stated to be ≥56 months and up to seven years of total follow-up.  No critical appraisal is reported for 


any of the studies cited in the CS. 


 


A summary of the AWAKEN trial is provided in the CS which is broadly similar to the information 


presented in the published papers.57;58;86  Information from the OLE phase drawn from the conference 


presentation86 is more recent than the data from the published paper,59 which is included in the 


assessment report.  Furthermore an analysis was conducted (using Fisher’s exact test) to compare 


serious AEs during the double-blind phases of trials of abatacept, adalimumab etanercept and 


tocilizumab (CS section 3.4.6). The CS highlights the lack of statistical power due to low numbers of 


patients and event rates, which should be taken into account in the interpretation of their finding that 


the incidence of serious AEs was likely to be similar between the biologic DMARDs. 
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The CS focuses on abatacept with very little information provided regarding the other biologic 


DMARDs included in this MTA.  However information is presented in the CS on indirect pairwise 


comparisons for the four biologic DMARDs for the outcome of disease flare.  The comparisons for 


abatacept, adalimumab and etanercept are taken from a published paper by Otten and colleagues79 and 


this is supplemented by new indirect pairwise comparisons with tocilizumab taken data from an 


RCT68 that has been published since the Otten and colleagues study (the CHERISH trial)68.  The 


results of the indirect comparisons reported in the CS (Tables 4 and 5) match those reported in the 


indirect comparisons conducted for this assessment report (see Section 4.1.3). 


 


In summary, the CS has not conducted a systematic review of clinical-effectiveness but has 


summarised data from the AWAKEN trial,57 presented indirect pairwise comparisons of the four 


biologic DMARDs included in this appraisal and conducted an analysis to compare serious AEs 


during the double-blind phases of trials of the four biologic DMARDs. No additional RCTs were 


included in the CS that would have met the inclusion criteria of this assessment report.  


 


Review of AbbVie company evidence submission for adalimumab 


AbbVie submitted a report to NICE on adalimumab as a treatment for JIA.77 The clinical-


effectiveness evidence has been briefly appraised. 


 


The company did not conduct a formal systematic review of the clinical-effectiveness evidence, but 


provided what they describe as ‘an iterative literature review’ (CS page 15). The company asserts that 


all RCTs of adalimumab in the treatment of JIA have been identified (CS page 15). It would appear 


that RCTs were identified chronologically from an adalimumab trial programme and there is no 


mention that any databases were searched and no search strategies were provided. There is no search 


for or report of any ongoing studies, but the CS does contain information about a trial in progress, the 


SYCAMORE RCT.87 This trial is evaluating the clinical-effectiveness, safety and cost- effectiveness 


of adalimumab in combination with methotrexate for the treatment of JIA-associated uveitis (further 


information on this trial is given in section 4.3 ‘Ongoing trials’ of this assessment report).  Data from 


abstracts/conference proceedings are also presented in the CS. 


 


The submission contains narrative summaries for the pivotal RCT by Lovell and colleagues 


(2008),61which formed the basis of the original marketing authorisation in 2008; an ongoing RCT of 


adalimumab treatment in patients with ERA by Burgos-Vargas and colleagues88-93 (see section 4.3 


‘On going trials’ of this assessment report for details of this study); two open-label single-arm 


studies94;95 and supporting data from an ongoing registry (STRIVE) funded by AbbVie. The multi-


national STRIVE registry is assessing the long-term safety and effectiveness of adalimumab in 
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patients with moderate to severe polyarticular JIA. Some data from this registry are given in the CS, 


for efficacy outcomes up to one year, and safety outcomes for longer (mean duration of drug exposure 


643 days for methotrexate patients and 653 days for adalimumab and methotrexate patients). The 


registry does not appear to include patients from the UK. Other evidence such as case series, open-


label trials, a systematic review96 and data from an Italian registry were included to provide evidence 


for the effectiveness of adalimumab in JIA-associated uveitis (see section 4.4.2 ‘JIA-associated 


uveitis’ of this assessment report for details of these).  


 


Based on the Lovell and colleagues RCT,61 the key outcomes of disease flares and ACR Pedi 


responses are the same in the CS and the assessment report.  


 


The CS notes several methodological concerns which prevented the presentation of a network meta-


analysis comparing the four biologic DMARDs. An indirect comparison was therefore not presented.   


 


In summary, the CS has not conducted a systematic review of clinical-effectiveness but has 


summarised data separately for RCTs and other non-randomised studies, as well as data from a 


registry. No indirect comparison of the biologic DMARDs was conducted by the company. No 


additional RCTs were included in the CS that met the inclusion criteria for systematic review in this 


assessment report, however, some of the non-randomised study evidence in the CS is presented in this 


assessment report for patient sub-groups where randomised evidence is lacking (i.e. ERA, and JIA-


associated uveitis) (section 4.4). 


 


Review of Pfizer Ltd company evidence submission for etanercept 


The company report a systematic review of clinical-effectiveness of etanercept (in addition they report 


a systematic review of observational evidence on etanercept-associated innovation, caregiver burden 


and treatment adherence, plus a systematic review of HRQoL associated with etanercept).97 Details of 


the literature search strategy are provided and the search appears to be comprehensive, up to date and 


reproducible.  A search for ongoing studies was also conducted.  A systematic process was followed 


to screen studies for inclusion, with titles and abstracts and full texts screened independently by two 


reviewers. The inclusion criteria are in-keeping with the scope of the appraisal, with the exception that 


only studies of etanercept were included, not the other biologic DMARDs. A broad range of study 


designs were eligible, with the exception of case reports.  The majority of the data are in the public 


domain although some information is either AIC or CIC. 


 


The review included 11 publications relating to five primary interventional studies and three extension 


studies (see CS Table 7, CS page 44). It also included 41 observational studies (including registry 


studies) plus 2 unpublished studies (see CS Table 18, CS page 81). Of the included five primary 
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interventional studies only one meets the inclusion criteria for the systematic review in this current 


report – Lovell and colleagues (2000).42 Of the remaining four studies, three were not relevant as they 


were single arm studies, and a fourth was an RCT reported in a conference abstract98 with only limited 


detail available. However, one of the single-arm studies - the CLIPPER study99 - is noteworthy as it 


focuses specifically on the JIA sub-types that were absent from the pivotal Lovell and colleagues 


trial,42 namely extended oligoarticular JIA, ERA and psoriatic arthritis. Details are presented in 


Section 4.4 of this assessment report. 


 


Of the three extension studies, only one was relevant to the inclusion criteria of this assessment report 


– the long-term follow-up publications65-67 of the Lovell and colleagues RCT,42 all of which have been 


included in the data extraction for this study (see Appendix 5). The other two extension studies 


included a Japanese open-label single arm multi-centre study followed by a double-blind, randomised 


dose-down extension study (2 doses of etanercept - no comparator), and an open-label multi-centre 


phase 3b long-term safety and efficacy study of the CLIPPER study (reported in Section 4.4 of this 


assessment report).99  


 


A critical appraisal of the interventional studies is provided in the CS section 4.7. The company’s 


appraisal of the Lovell and colleagues RCT42 is provided in CS Table 13 (CS page 62). Our critical 


appraisal differs slightly from the company’s (section 4.1.1). Specifically, we did not consider that 


adequate details had been provided of the study’s randomisation method or concealment of allocation. 


We also note that there was a large imbalance in drop-outs between the randomised groups (see Table 


13 in this report, and also Appendix 5).   


 


A narrative synthesis of the interventional and observational studies is provided in the CS, with 


detailed tabulation of study characteristics and results. A meta-analysis was not considered feasible or 


appropriate by the company and an indirect comparison was not conducted as it was not considered 


feasible to conduct one due to differences in respective marketing authorisations across biologic 


treatments, paucity of data and heterogeneity. 


 


Of note, some of the observational studies of etanercept included in the CS reported (limited) data for 


outcomes relevant to the scope of the appraisal that were not included in the RCT by Lovell and 


colleagues,42 namely corticosteroid reduction, growth and disease activity according to the JADAS 


(see CS section 4.12.5). 


 


In summary, the systematic review of clinical-effectiveness reported in the CS appears to be of good 


standard and no additional RCTs were included in the CS that met the inclusion criteria for the 


systematic review in this assessment report.  
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Review of Roche company evidence submission for tocilizumab 


The company did not conduct a formal systematic review of the clinical-effectiveness evidence, but 


provided ‘most relevant literature’ on the use of tocilizumab in patients with polyarticular JIA and 


extended oligoarthritis (CS page 7). There is no evidence that searches were conducted and no search 


strategies were reported. The CS does state that a systematic literature review was completed for the 


indirect comparison presented in the submission, though provides no further detail. The CS did not 


report searching conference proceedings or details of any ongoing trials, but data from 


abstracts/conference proceedings are included in the submission. CIC data is limited to the economic 


model.  


 


The submission contains narrative summaries of two studies. One of the studies is an RCT comparing 


tocilizumab to placebo (CHERISH)68 linked to six additional conference publications/abstracts.69;71-


73;76;100 The CHERISH RCT68 met the inclusion criteria of the this assessment report and was reported 


earlier in Section 4.1. Of the six conference publications/abstracts linked to the CHERISH RCT, only 


two were related to the randomised phase of the trial72;73 and the remaining four were related to the 


OLE phase. One of these four conference abstracts was not identified by searches for this assessment 


report, but if it had been, it would not have met the inclusion criteria as none of the outcomes reported 


were relevant.100  


 


The other study was a single-arm open-label study of efficacy, pharmacokinetics, and safety of 


adalimumab in Japanese patients with polyarticular JIA.95  


 


The CS presents all the evidence separately for each study in the form of a narrative summary. 


Individual tables of baseline patient characteristics, as well as details of methods and design are 


reported for both the CHERISH trial68 and the open-label Japanese study.95  No quality assessment of 


the studies is presented. The CS reports growth data from the open-label extension phase of the 


CHERISH trial at week 104, which has been included in this assessment report. The assessment report 


contains additional data for ACR Pedi 90 responses relative to baseline at week 40 and inactive 


disease from the CHERISH trial, both of which are not reported in the CS.  


                    


The CS includes a hierarchical Bayesian indirect treatment comparison of adalimumab and 


tocilizumab, conducted in WinBUGS software and using methods described by Dias and colleagues 


2013.101 Limited detail is provided on the specific methods used to conduct the indirect comparison 


(e.g. which adalimumab trial was used to compare against tocilizumab – likely to be Lovell and 


colleagues61 but not explicitly stated).  An indirect comparison with abatacept was not considered 
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possible due to the difference in trial design, the fact that it is not approved (appraised) by NICE, and 


also because of slight differences in licences (i.e. lower age for which treatment is indicated). We note 


the heterogeneity between the RCTs that increases uncertainties in any indirect comparison, though 


the fact that abatacept has not been appraised by NICE is not an adequate justification for not 


performing the comparison. The CS provides an additional analysis which assumes a class effect 


across anti-TNF drugs (based on the indirect comparison with adalimumab which showed 


‘overlapping ACR response rates’), permitting a comparison between tocilizumab with etanercept (CS 


section 5.17). The exploratory pairwise indirect comparisons of all four biologic DMARDS presented 


in this assessment report showed no statistically significant differences between the drugs (section 


4.1.3).  


 


Most of the adverse events and safety data are presented for the CHERISH RCT.68 The adverse event 


data reported at week 40 (end of the randomised phase of the RCT) in the CS does not include any 


data for the placebo group, which is presented in this assessment report.  


 


In summary, the CS has not conducted a systematic review of clinical-effectiveness but has 


summarised data from the CHERISH trial and an open-label Japanese study, presented an indirect 


pairwise comparisons of two of the biologic DMARDs included in this appraisal (tocilizumab and 


adalimumab), as well as exploratory analysis comparing tocilizumab with etanercept. No additional 


RCTs were included in the CS that met the inclusion criteria of the assessment report. 


4.3 Ongoing trials  
As stated in section 4.1.1 4.1.1 aboveabove, citations relating to four ongoing RCTs were identified 


from the electronic bibliographic database literature search (Figure 1) and a separate search 


specifically for ongoing studies identified a further three ongoing RCTs. Three trials are investigating 


adalimumab and four etanercept.  Each trial is described in turn below, with preliminary results 


presented where possible. It should be noted that on-line clinical trial registers generally provide less 


information (and no outcome data) in comparison with published conference abstracts. 


 


Adalimumab ongoing trial 1 


This is a phase 3, multi-centre, randomised, double-blind study (NCT01166282) described by six 


conference abstracts (Burgos-Vargas and colleagues 88-93) in children aged ≥6 to <18 years with ERA 


based on ILAR criteria, with active disease not responsive to ≥1 NSAID and ≥1 DMARD. No full 


paper appears to have been published so far and the six abstracts provide limited information, hence 


preventing a full assessment of the methodology and trial quality and risk of bias.  In addition, 


baseline characteristics were only reported for the overall trial population and not separately for each 


randomised group. The estimated study completion date is December 2015.   
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Forty-six patients were randomised in a 2:1 ratio (adalimumab n=31; placebo n=15) to receive blinded 


adalimumab (24 mg/m2 body surface area up to 40 mg every other every other week [EOW]) or 


placebo for 12 weeks followed by open-label adalimumab EOW up to 144 weeks. It is unclear if 


patients also received methotrexate. A table in one of the abstracts93 shows that 11/15 placebo patients 


and 21/31 adalimumab patients received DMARDs at baseline. 


 


The primary endpoint of this study was percent change from baseline in the number of active joints 


with arthritis (AJC) at week 12 and secondary variables assessed included enthesitis count (EC), 


tender and swollen joint counts, and ACR Pedi 30/50/70 responses. Active disease was defined as ≥3 


active joints (swelling or loss of motion and pain/tenderness) and enthesitis in ≥1 location (past or 


present). Safety was assessed in terms of adverse events (AE), laboratory values and vital sign 


measurements. Some interim data were reported for 52 weeks including discontinuation of 


concomitant medication (at the discretion of the treating physician). 


 


Authors state that no children discontinued the double-blind period, while at the same time reporting 


that seven children ‘escaped early’ to open-label adalimumab.  


 


Results 


At baseline, children had a mean age of 12.9 years, with 2.6 mean years of ERA symptoms, a mean 


enthesitis count and active joint count of 8.1 and 7.8 respectively (Table 29). It is unclear if baseline 


characteristics between the treatment groups were balanced.  


 


Table 29 Baseline characteristics 


Parameter, mean (SD)1 All children 
Age, years 12.9 (2.9) 
ERA symptoms, years 2.6 (2.3) 
AJC  7.8 (6.6) 
EC 8.1 (8.4) 


AJC, active joints count. EC, enthesitis count. ERA enthesitis related arthritis. SD, standard deviation. 
1 Not specially stated, but presumed to be standard deviation. 


 


Only the primary outcome percent change from baseline in the number of active joints with arthritis 


showed a statistically significantly greater improvement (p=0.039) in the adalimumab treatment group 


(-62.6) compared with placebo (-11.6).  Secondary outcomes were reported to be mostly numerically 


greater in the adalimumab group, but none of the improvements were statistically significant.  


Table 30 Results week 12 


Primary outcome1 ADA (n=31) PBO (n=15) p value 
AJC, % change from baseline at week 12 -62.6 (59.5) -11.6 (100.5) p=0.039 
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(median percent 
change -88.9%) 


(median percent 
change -50.0%) 


Secondary outcomes, change from baseline,2 mean (SD) 
Number of enthesitis sites (0-35) -4.4 (6.2) -2.7 (5.0) NS 
Tender joint count (0-72) -7.9 (8.3) -4.5 (9.0) NS 
Swollen joint count (0-8) -3.5 (5.6) -2.4 (4.7) NS 
ACR Pedi Response,3 (n, %) 
ACR Pedi 30 responder 21 (67.7) 10 (66.7) NS 
ACR Pedi 50 responder 20 (64.5) 7 (46.7) NS 
ACR Pedi 70 responder 16 (51.6) 4 (26.7) NS 


ADA, adalimumab. AJC, active joints count. PBO, placebo. SD, standard deviation.  
1 Presumed mean and SD, but not specifically stated.  
2 Last observation carried forward. 
 3 Analysed with non-responder imputation.  
 
Adverse Events (AEs) 


Only one patient (in the adalimumab group) experienced a serious AE (abdominal pain and headache). 


Around two thirds of the children in the adalimumab treatment group and just over half in the placebo 


group experienced any AE, while nearly a third of children in the adalimumab treatment group but 


only a fifth in the placebo group experienced infectious AEs (Table 31). 


 


Table 31 AEs week 12  


AEs, % ADA (n=31) PBO (n=15) 
Any AEs  67.7  53.3  
Serious AEs 3.21 (1 patient) 0 
Infectious AEs  29.0  20.0  


AD, adalimumab. AE, adverse events. PBO, placebo. 
 


Open-label week 52 results 


The authors state that treatment response was maintained with continued adalimumab therapy up to 


52 weeks (% change from baseline at week 52 in AJC: -88.7, SD 26.1). In those receiving at least one 


dose of adalimumab through to week 52, over 91% of children experienced an AE and over 76% 


experienced infectious AEs (Table 32). Serious AEs were reported in approximately 11% of children, 


with no reported deaths, tuberculosis or malignancies.  Eight (19%) of the 43 participants who 


remained in the study at week 52 had completely discontinued concomitant ERA medication. 


Table 32 AEs >1 dose of adalimumab week 52  


AEs, % ADA1 
Any AEs  91.3  
Serious AEs 10.9 
Infectious AEs  76.1 


ADA, adalimumab. AE, adverse events.  
1 Number of patients receiving ADA treatment during open-label not reported. 
 


 


Adalimumab ongoing trial 2 
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The second adalimumab RCT (SYCAMORE, ISRCTN10065623)87 is funded by the NIHR HTA 


programme and Arthritis Research UK. The study is assessing adalimumab combined with 


methotrexate compared to placebo combined with methotrexate for JIA associated uveitis in 


participants aged between 2 and 18 years. All participants will receive 18 months of treatment with a 


three-year follow-up. The study will also include an assessment of cost-effectiveness. Originally 


expected to report findings in 2020, it has recently been announced that the trial has closed for 


recruitment early following interim analysis showing a favourable effect for adalimumab. Analysis of 


the primary outcome is underway and key findings will therefore be available earlier than expected. 


Collection and analysis of health economic data will continue as planned.  


 


Adalimumab ongoing trial 3 


This third adalimumab RCT (Effect of Adalimumab for the Treatment of Uveitis in Juvenile 


Idiopathic Arthritis (ADJUVITE); NCT01385826) is also currently in progress and is not expected to 


report findings until June 2016.  The study is set in France (seven hospital ophthalmology 


departments) and assesses  the efficacy of two-month adalimumab treatment versus placebo treatment 


on reduction of ocular inflammation quantified by laser flare photometry in patients aged ≥4 years, 


with JIA associated uveitis resistant to steroid therapy. The investigators plan to include 40 patients, 


follow-up appears to be 12 months and the final data collection date for the primary outcome measure 


is November 2015.  The primary endpoint of this study is improvement of uveitis.  


 


Etanercept ongoing trial 1 


This is an RCT evaluating the efficacy of etanercept in 124 Chinese JIA patients (no clinical trial 


registration number has been found for this study).98 No full paper appears to have been published so 


far and only one conference abstract was identified, which includes very limited information. The 


abstract states that a “randomised principle was applied” to divide the JIA patients into a control and a 


treatment group.  While no baseline characteristics were reported, the authors of the abstract state that 


there were no significant differences of clinical classification and basic treatment between the groups. 


 


Sixty-two patients in the treatment group (oligoarticular JIA n=17, polyarticular JIA n=15 and 


systemic JIA n=30) received 0.8 mg/kg per week of subcutaneous etanercept for six months. No 


details for the control group are reported.  


 


ACR Pedi 30, 50 and 70 responses were used to assess the clinical efficacy (primary outcome not 


stated) and adverse reactions were recorded. 
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Results 


Authors state that the remission rates ‘of different cases’ (this is presumed to mean different types of 


JIA) in the treatment group differed at each time point (three- and six-month time points are 


mentioned), with no obvious difference in ACR Pedi 30, 50 and 70 remissions for patients with 


oligoarticular and polyarticular JIA. Eighty percent of these patients had ACR Pedi 50 remission after 


six-month treatment and more than 50% had ACR Pedi 70 remission.  The remission rate of systemic 


JIA cases was lower compared with the two other types (data not extracted).  While the differences 


between the randomised groups are said to be significant, no data were reported. 


 


Adverse events (AE)  


There were no reported AEs for patients with oligoarticular or polyarticular JIA. Details of AEs for 


the systemic JIA sub-group are reported (not extracted).  


 


Etanercept ongoing trial 2 


The second placebo-controlled etanercept RCT [Remission Induction by Etanercept in Enthesitis 


related Arthritis JIA-Patients (REMINDER) Study, EudraCT Number: 2010-020423-51) was 


identified from the search of ongoing clinical trials registers.  The trial is set in Germany and has a 


start date of February 2016. This study has a withdrawal RCT design, with a 12-week open-label 


treatment phase prior to the controlled randomised double-blind phase   The study will assess the 


safety and effectiveness of etanercept in patients diagnosed with ERA-JIA age ≥6 years and <18 years 


having met all criteria for eligibility for treatment with etanercept according to SPC and local 


guidelines, with expectation of the requirement of a minimum of five affected joints. The on-line 


record does not provide the treatment time for the double-blind phase or report any follow-up period. 


The primary endpoint of the study will be inactive disease of ERA-JIA. 


 


Etanercept ongoing trial 3 


The third multi-centre etanercept RCT was identified from a conference abstract102 which does not 


provide a clinical trial registration number.  This trial appears to be set in Germany, has enrolled 


patients with ERA and has a withdrawal design, with a 24-week open-label etanercept treatment phase 


prior to the 24-week placebo-controlled double-blind withdrawal phase.  Patients had to achieve at 


least an ACR Pedi 30 response in order to be randomised to the double-blind phase (terminated in 


case of a disease flare or at week 48, whichever occurs earlier). No details of the study’s inclusion or 


exclusion criteria are reported in the abstract.  


 


Results 
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Forty-one patients entered the open-label phase, of which two patients discontinued prematurely (one 


due to intolerance and one to protocol deviation). Thirty-eight patients (93%) achieved at least an 


ACR Pedi 30 response and were randomised to the double-blind phase. As can be seen in Table 33, 


during the double-blind phase the majority of flares occurred in the placebo group, with 10 (56%) 


placebo-treated patients compared to 18 (90%) etanercept-treated patients reaching week 48 without a 


flare (OR 7.2 PBO vs. ETA (1.3 to 40.7 - although not stated this is presumed to be a 95% CI), p= 


0.016). 


 


Table 33 Flares: 24-week double-blind phase 


Time ETA (n=20) PBO (n=18) 


Week 28 2  2  


Week 32 0 4 


Week 48 0 2 


 


The authors state that in patients continuously treated with etanercept at week 48 (n=20), JADAS 10 


decreased to a mean of 3.4 (17.4 to 1.9 at week 24), with 12 (60%) patients reaching JADAS-minimal 


disease activity and 11 (55%) JADAS remission. The equivalent data for the placebo group are not 


reported.   


 


Adverse events (AEs) 


There were 166 AEs in 39 patients and three serious AEs. All were said to be considered unrelated 


and resolved without sequelae. It is unclear if these data are for the combined open-label and double-


blind phases, but considering the number of patients reported (n=39) this may indeed be the case. 


 


Etanercept ongoing trial 4 


The fourth multi-centre etanercept RCT (set in the Netherlands) assessed when and in whom to stop 


etanercept after successful treatment of JIA (NCT01287715) and was identified from the search of 


ongoing clinical trials registers.  Estimated enrolment was 50, the study completed in September 2013 


and final data collection for the primary outcome measure is reported as September 2012 in the on-


line record. No publication of data has been identified. Patients aged 4 to 17 years and in remission 


were selected from the ABC-register, an observational study including all Dutch JIA patients on 


etanercept therapy. The inclusion criteria states no or low dose of methotrexate and it is therefore 


unclear if patients were intolerant or had a previous inadequate response to methotrexate. All JIA 


subtypes were included in the study. Patients were randomised to a stop-arm (discontinuation of 


etanercept - half of the dose for 3 months and discontinuation thereafter) or a control-arm (etanercept 
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continued for another 9 months and, if still meeting the eligibility criteria, discontinued thereafter). 


The primary outcome of the study was flare-rate.  


 


4.4 Additional supporting evidence 
This section includes additional non-randomised study evidence relating to aspects of JIA where 


adequate RCT data in the systematic review of clinical-effectiveness were lacking. This evidence has 


been identified from the systematic review search itself, and from relevant studies included in the 


company submissions to NICE (see Section 4.2). Evidence relating to two aspects is presented: JIA 


sub-types ERA and PA, and JIA-associated uveitis. 


4.4.1 Enthesitis-related arthritis (ERA) and psoriatic arthritis (PA) 
The most informative study available for these sub-types is the CLIPPER study. 99 


This is a single arm, phase 3b open-label, multi-centre interventional study funded by Wyeth 


(subsequently acquired by Pfizer Inc.).  The study was designed to assess the safety and efficacy of 


etanercept in children and adolescents with three JIA subtypes as classified using the ILAR criteria: 


extended oligoarticular JIA (EO), ERA and PA.  There are two parts to the study.  Part 1 (which has 


been published99) has investigated the efficacy and safety of etanercept in the three JIA subtypes over 


an initial 12-week period with a primary endpoint of the percentage of patients achieving ACR Pedi 


30 criteria at week 12. Part 2 of the study is a 96-week open-label extension, assessing the long-term 


safety and efficacy of etanercept in JIA subtypes, which is currently published in poster-format 


only.103 This study formed part of the evidence base supporting the licence extension for etanercept 


across the JIA subtypes in 2012.  The assessment group has extracted 12-week data from the 


published paper99 on ACR Pedi response rates and, inactive disease, change in CHAQ score, PGA of 


pain, number of active joints, number of joints with LOM and JIA category-specific assessments (data 


at week 12 compared with historical placebo data, historical active control data and data from a meta-


analysis have not been data extracted).  Data from the conference poster103 on ACR Pedi response 


rates and inactive disease have also been extracted and this summary is supplemented with some data 


presented in the Pfizer CS. 


 


The study included 127 patients with the JIA subtypes of ERA (n=38, age 12-17 years), EO (n=60, 


age 2-17 years) and PA (n=29, age 12-17 years) who received 0.8 mg/kg of etanercept once weekly 


(maximum dose 50 mg/week).  Key inclusion criteria were ≥2 active joints (swollen or LOM 


accompanied by either pain or tenderness); history of intolerance or unsatisfactory response to at least 


a three-month course of ≥1 DMARD or, only for ERA, unsatisfactory response to at least a one-


month course of ≥1 NSAID (i.e. for ERA prior methotrexate treatment was not required).  A stable 


dose of concomitant medication (only one DMARD, one oral corticosteroid and one NSAID) was 


permitted.  The inclusion criteria extended below the threshold number of active joints for the 
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classification of polyarticular disease. Key exclusion criteria included other rheumatic diseases, active 


uveitis within 6 months of baseline, and any prior receipt of biologic DMARDs. A total of five 


patients failed to complete Part 1 of the study (completed Part 1: EO 97%, ERA 95% and PA 97%) 


and 13 patients Part 2 (completed Part 2: EO 90%, ERA 79% and PA 86%).   


 


Key baseline characteristics can be seen in Table 34 (additional baseline characteristics are available 


in the published paper99).  


 


Table 34 Key baseline characteristics  


Parameter [mean (SD) unless 


stated otherwise] 


All patients 


(n=127) 


EO 


 (n=60) 


ERA 


(n=38) 


PA 


(n=29) 


Age, years  11.7 (4.5) 8.6 (4.6)  14.5 (1.6) 14.5 (2.0) 


Female, % 56.7 68.3 21.1 79.3 


JIA duration 26.8 (26.4)  31.6 (31.7)  23.0 (19.8) 21.8 (20.2) 


Age at onset, months  9.5 (4.8) 6.1 (4.5) 12.5 (2.1) 12.6 (2.7) 


Concomitant medication use, n (%) 


Any DMARD 


 


109 (85.8)  


 


54 (90.0) 


 


32 (84.2) 


 


23 (79.3) 


Oral corticosteroid 16 (12.6) 7 (11.7) 8 (21.1) 1 (3.5) 


Oral NSAID 74 (58.3) 32 (53.3) 26 (68.4) 16 (55.2) 


No. active joints 6.7 (4.6) 7.6 (5.1) 5.2 (3.6) 7.0 (4.3) 


No. joints with LOM 5.7 (4.2) 6.3 (4.4) 4.8 (4.0) 5.6 (4.1) 


No. of painful joints 6.4 (5.2) 5.5 (4.1) 6.7 (4.9) 7.8 (7.0) 


No. of swollen joints 5.5 (4.2) 6.5 (4.8) 3.8 (2.8)  5.6 (3.7)


CHAQ score 0.8 (0.6) 0.9 (0.7) 0.7 (0.5) 0.7 (0.6) 


PGA pain (VAS) 5.1 (2.5) 4.8 (2.6) 5.8 (25) 4.6 (2.3) 


JIA category-specific characteristics  


Tender entheseal score 


   


5.9 (9.4) 


 


Overall back pain VAS, mm   25.9 (28.0)  


Nocturnal back pain VAS, mm   16.4 (27.8)  


Modified Schober’s test, cm   15.0 (1.9)   


Psoriasis BSA, %    10.4 (13.4) 


PGA of psoriasis    1.8 (1.4) 


CHAQ, Childhood health assessment questionnaire (0 - 3 scale, no disability-severe disability).EO, Extended oligoarthritis 
JIA. ERA, Enthesitis-related arthritis. LOM, Limitation of motion. N/A, Not applicable. PGA, Parent global assessment. PA, 
Psoriatic arthritis. VAS, Visual analogue scale (0 - 10). 
 
 


Patients with EO and PA had a higher number of active joints and number of joints with limitation of 


motion (EO: mean 7.6 (SD 5.1) and 6.3 (SD 4.4) respectively; PA: mean 7.0 (SD 4.3) and 5.6 (SD 


4.1) respectively) at baseline compared with ERA patients (mean 5.2 (SD 3.6) and 4.8 (SD 4.0) 
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respectively). The number of painful joints was highest in PA patients [mean 7.8 (SD 7.0)] compared 


with the other two sub-groups, while the number of swollen joints was the lowest in ERA patients 


[mean 3.8 (SD 2.8)] (see Table 34). Mean CHAQ sub-group scores ranged between 0.7 and 0.9, while 


the parent global assessment of pain VAS ranged between 4.6 and 5.8. Also reported are JIA 


category-specific assessments (ERA: tender entheseal score, back pain (VAS) and modified Schober’s 


test; PA: body surface area and PGA of psoriasis) at baseline.  Limitations of the study noted by the 


authors was the difference in concomitant medication use at baseline which may have affected 


efficacy responses and the lower age limit of 12 years set for inclusion of EO patients (the licensed 


indication is from 2 years of age). 


 


Results 


At week 12, the overall ACR Pedi 30 response rate for patients was almost 89%, with response for the 


separate JIA disease type sub-groups varying from around 83% to 93% (see Table 35). The overall 


ACR Pedi 90 response rate for patients was just under 30% and 12% of patients had inactive disease. 


JIA disease sub-groups varied in ACR Pedi 90 response rates between 


**********************************************************************************


*********   At week 12, 12%, 17% and 7% of EO, ERA and PA patients respectively had inactive 


disease as can be seen in Table 35. 


 


By week 96, around 99% of all patients achieved a ACR Pedi 30 response and over 65% a ACR Pedi 


90 response. Thirty four percent of all patients had inactive disease. Overall, patients in the ERA sub-


group appeared to have received the greatest benefit from etanercept therapy at 12 weeks, but by 96 


weeks the sub-groups achieved similar levels of ACR Pedi 90 (62% to 72%) and ACR Pedi 100 (51% 


to 60%). Inactive disease at 96 weeks varied between 29% (ERA and PA) and 37% (EO). 


**********************************************************************************


**********************************************************************************


******************************* 
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Table 35 ACR Pedi response and inactive disease results at week 12 and week 96 


Parameter, %  


Week 12 


All patients (n=127) EO (n=60) ERA (n=38) PA (n=29) 


N % (95% CI) n % (95% CI) n % (95% CI) n % (95% CI) 


ACR Pedi 30  


ACR Pedi 50 


ACR Pedi 70 


ACR Pedi 90 


**********


**** 


****** 


****** 


 88.6 (81.6, 93.6) 


 81.1 (73.1, 87.7) 


 61.5 (52.2, 70.1) 


 29.8 (21.8, 38.7) 


*********


*********


***** 


89.7 (78.8, 96.1) 


******************


******************


****************** 


*******


*******


*******


** 


83.3 (67.2, 93.6) 


*******************


*******************


************* 


*********


*********


**** 


93.1 (77.2, 99.2) 


*****************


*****************


*****************


* 


Inactive disease 12.1 (6.9, 19.2) 11.9 (4.9, 22.9) 16.7 (6.4, 32.8) 6.9 (0.8, 22.8) 


Week 961 All patients (n=108) EO2 (n=53) ERA2 (n=30) PA2 (n=25) 


ACR Pedi 30 


ACR Pedi 50  


ACR Pedi 70 


ACR Pedi 90 


ACR Pedi 100 


99.1% (95% CI 94.9, 100) 


98.1% (95% CI 93.5, 99.8) 


92%2 


65.4% (95% CI 55.6, 74.4) (n=107) 


54%2 (n=107) 


99%  


99% 


94% 


62% 


54% 


100% 


97% 


87% 


67% 


51% 


98% 


98% 


98% 


72% (n=24) 


60% (n=24) 


Inactive disease 34 (25.0, 43.8) (n=106) 37% 29% (n=28) 29% 
1 Efficacy analyses were based on observed data. 2 Data estimated by reviewer from poster graphs using Engauge digitizer 4.1 software103 CIC data are unpublished, taken from the CS. 
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At week 12 mean change from baseline for CHAQ scores were similar for the sub-groups 


(improvement of 51% to 58%), but there were differences in the parent global assessment of pain 


VAS. The lowest mean change in pain VAS occurred in patients with ERA and PA (decreases of 45% 


and 47% respectively) compared to patients with EO (59% decrease). The mean decreases from 


baseline for the number of active joints ranged between 70% and 78% and between 64% and 72% for 


the number of joints with limitation of motion (see Table 36). It is unclear why details about changes 


from baseline for the number of painful and the number of swollen joints are not reported. 


 


The greatest improvements in JIA category-specific assessments was a 58% improvement from 


baseline in tender entheseal score at 12 weeks in patients with ERA, and for patients with PA a 48% 


improvement in body surface area of psoriasis and a 40% improvement in PGA of psoriasis (see 


Table 36).  


 


Table 36 Mean change from baseline week effectiveness measures at week 12 (observed cases) 


Parameter 


mean (95% CI) 


[% change] 


Overall (n=123) EO  (n=58) ERA  (n=36) PA (n=29) 


CHAQ −0.5 (−0.6 to −0.4) 
 [−53.6%] 


−0.5 (−0.7 to −0.4) 
[−52.2%] 


−0.5 (−0.7 to −0.3) 
[−57.8%] 


−0.4 (−0.6 to −0.2) 
[−51.3%] 


Parent GA of 
child’s pain VAS 


−3.0 (−3.5 to −2.6) 
[−51.9%] 


−3.2 (−3.8 to −2.5) 
[−58.9%] 


−3.2 (−4.2 to −2.2) 
[−44.9%] 


−2.6 (−3.4 to −1.8) 
[−46.6%] 


No. of active joints −5.1 (−5.8 to −4.3) 
[−73.0%] 


−5.5 (−6.7 to −4.2) 
[−69.8%] 


−4.3 (−5.4 to −3.1) 
[−77.7%] 


−5.2 (−6.8 to −3.6) 
[−73.8%] 


No. of joints with 
LOM 


−4.1 (−4.8 to −3.4) 
[−66.9%] 


−4.5 (−5.6 to −3.3) 
[−64.1%] 


−3.4 (−4.1 to −2.6) 
[−67.4%] 


−4.3 (−5.7 to −2.9) 
[−71.7%] 


JIA category-specific assessments 
Tender entheseal 
score 


  −4.4 (−6.3 to −2.4) 
[−57.8%] 


 


Overall back pain 
VAS, mm 


  −12.5 (−21.3 to 
−3.7) [−21.2%] 


 


Nocturnal back pain 
VAS, mm 


  −8.9 (−16.7 to −1.2) 
[−6.8%] 


 


Modified Schober’s 
test, cm 


  0.351 (−0.02 to 0.72) 


[9.7%] (n=35) 


 


Psoriasis BSA, %    −6.7 (−10.6 to −2.9) 
[−48.2%] 


PGA of psoriasis    −1.0 (−1.4 to −0.6) 
[−39.6%] (n=28) 


BSA, body surface area. GA, global assessment. VAS, visual analogue scale. 
1 Change from baseline calculated after subtracting 10 from the baseline and week 12 scores 
 


Adverse Events 


The highest number of treatment emergent AEs per patient year of etanercept exposure (EXP) 


occurred in the ERA sub-group (1.827; EO: 1.313; PA: 1.036), which also had the lowest number of 


treatment emergent infections per patient year of etanercept treatment (0.979; EO sub-group: 2.114; 
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PA: 1.514). As Table 37 illustrates, patients with ERA appear to experience more treatment-related 


injection site reactions than patients with either EO or PAA. 


 


Treatment emergent AEs leading to patient withdrawal only occurred in the ERA sub-group (events 3, 


EXP 7.9), and there were two events of treatment emergent infections causing withdrawal (one each 


in the EO and PA groups).  The rate of serious treatment emergent AEs and serious treatment 


emergent infections appears to be low in all three sub-groups (see Table 37), as does the rate of 


treatment emergent autoimmune disorder events. Of the two cases of uveitis (EO n=1, PA n=1), one 


was reported in a patient with EO after 7.8 months of etanercept plus methotrexate.  This resolved and 


the patient completed the 96-week study. There were a total of three cases of Crohn’s disease in 


patients with ERA, of which two cases were considered to be unrelated to etanercept therapy. 


 


Table 37 Adverse events at Week 96 


All values are reported as no. of events 


(EPPY of EXP to ETN) unless otherwise 


stated 


Overall (n=127)


EXP=215.086 


EO (n=60) 


EXP=103.603 


ERA (n=38) 


EXP=61.298  


PA (n=29) 


EXP=50.185


Treatment emergent AEs1 300 (1.395) 136 (1.313)  112 (1.827)  52 (1.036) 


Treatment emergent infections  355 (1.651) 219 (2.114)  60 (0.979)  76 (1.514) 


Treatment emergent ISRs  63 (0.293) 22 (0.212)  29 (0.473)  12 (0.239) 


Treatment emergent AEs causing 


withdrawal, n (%)1 


3 (2.4) 0 3 (7.9) 0 


Treatment emergent infections causing 


withdrawal, n (%)  


2 (1.6) 1 (1.7)  0 1 (3.4) 


Serious treatment emergent AEs1 16 (0.074) 2 (0.019) 11 (0.179) 3 (0.060) 


Serious treatment emergent infections  10 (0.046) 4 (0.039)  3 (0.049)  3 (0.060) 


Opportunistic infections2 1 (0.005) 0  1 (0.016)  0 


Infections considered preventable by 


vaccination in patients not previously 


vaccinated  


7 (0.033) 5 (0.048)  1 (0.016)  1 (0.020) 


Infections considered preventable by 


vaccination in patients previously 


vaccinated  


1 (0.005) 1 (0.010)3 0  0 


Treatment emergent autoimmune disorders4 4 (0.019) 1 (0.010)  2 (0.033)  1 (0.020) 


AE, Adverse events. EPPY, Events per patient year. EXP, Exposure. ISR, Injection site reaction.  


1Excluding infections and ISRs. 


21 case of herpes zoster affecting 2 dermatomes was considered to be an opportunistic infection and 1 case of latent 


tuberculosis (purified protein derivative conversion) was not considered to be an opportunistic infection. 


31 case of rubella. 
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4 2 cases of uveitis (EO and PA subtypes), 1 case of iridocyclitis (a subtype of uveitis; ERA subtype) and 1 case of Crohn’s 


disease (ERA subtype) were treatment emergent. One case of Crohn’s disease (ERA subtype) was not considered treatment 


emergent based on missing last-dose data.  


 


4.4.2 JIA-associated uveitis 
As stated earlier, the effects of biologic DMARD on extra-articular manifestations such as uveitis 


were not assessed by the included RCTs. However, evidence from non-randomised studies is 


available, as summarised by systematic reviews.  


  


A recently published systematic review by Simonini and colleagues96 assessed the effectiveness of 


anti-TNF drugs for childhood uveitis. To be included studies had to include patients with autoimmune 


uveitis refractory to topical and/or systemic steroids and at least one immunosuppressive therapy (e.g. 


methotrexate). The anti-TNF alpha drugs of relevance to the review were etanercept, infliximab and 


adalimumab (NB. infliximab is not within the scope of this NICE appraisal). The primary outcome 


was improvement in intraocular inflammation, with additional outcomes including tapering/stopping 


systemic steroid administration, improvement in visual acuity, and treatment discontinuation amongst 


others. A number of bibliographic databases were searched from January 2000 to October 2012. 


 


The review included 23 studies, mainly retrospective chart reviews with very small patient numbers. 


Of these 23 studies only seven were conducted exclusively in JIA uveitis patients (1 RCT of 


etanercept; 2 retrospective studies of etanercept; 2 retrospective studies of infliximab; and 2 


retrospective studies of adalimumab). Eleven studies comprised mixed study populations with uveitis 


associated with a range of conditions, including JIA. The remaining five studies included populations 


that did not include any children with JIA. It was not possible to analyse results separately by uveitis-


associated condition. However, of the 229 children included across all the studies, 152 had chronic 


uveitis associated with JIA. The results can therefore be interpreted as being generally relevant to JIA 


uveitis. 


 


A pooled analysis of the observational studies found that adalimumab and infliximab were more 


efficacious at improving intraocular inflammation than etanercept. The proportion of children with 


improved intraocular inflammation (responders) was 87% (95% CI 75 to 98%) for adalimumab, 72% 


(95% CI 64 to 79%) for infliximab, and 33% (95% CI 19 to 47%) for etanercept. There was no 


statistically significant difference in the proportion of responders between adalimumab and infliximab 


(p=0.08), but there was a significant difference for both compared to etanercept (p=0.001 for both 


comparisons). 
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Simonini and colleagues96 did not pool the results of the single RCT identified in the systematic 


review with the observational studies.56 This was a small RCT (n=12 children) of treatment with 


etanercept. The authors state that this study did not report substantial benefits for the biologic 


treatment. (NB. Due to limitations in reporting, this RCT was judged to be unclear for inclusion in our 


systematic review of clinical-effectiveness, as it was not clear whether the etanercept was given with 


in its licensed indication). Caution is advised in the interpretation of the findings of the Simonini and 


colleagues96 systematic review, given the weaknesses of the study designs included.  


 


The assessment group are aware of only one other recent systematic review of biologic DMARD 


treatment of children with uveitis, by Cordero-Coma and colleagues.104 The most recent search date 


for literature was October 2011. This review had a broader inclusion criteria than that of Simonini and 


colleagues96 and a total of 61 studies were included. Again, much of the included evidence was from 


observational studies. A total of 14 studies assessed adalimumab, 11 assessed etanercept, and 50 


studies assessed infliximab (studies assessing certolizumab and golimumab were also included). Of 


the 1093 patients included across the studies, 316 (30%) were classed as having JIA uveitis. The 


review does not provide any formal synthesis and quantification of the effectiveness of treatment, but 


provides a narrative conclusion for each biologic DMARD and a level of evidence. Adalimumab and 


infliximab were considered by the authors to be effective in autoimmune uveitis, both based on level 


2b evidence (individual cohort study, or low-quality RCT). Etanercept was judged ineffective, based 


on level 1b evidence (individual RCTs with narrow confidence intervals). 


 


The Abbvie company submission to NICE77 provides narrative summaries of five selected studies 


published since the Simonini and colleagues96 systematic review. All of them were observational in 


design (3 case series105-107; 1 Italian registry-based study108; 1 comparative cohort study109), and all 


assessed treatment with adalimumab (with 1 also assessing infliximab109in uveitis patient populations 


with varying proportions of JIA uveitis. We have not performed an independent critical appraisal of 


these studies in this assessment report. From the summaries given it appears that adalimumab is 


associated with improvements in intraocular inflammation and visual acuity, and a decrease in use of 


corticosteroids. Adverse events appeared to be minor. The other company submissions to NICE did 


not present much detail of studies of treatment of JIA uveitis with other biological DMARDs. 


 


In summary, the evidence from observational studies suggests that biologic DMARDs can improve 


uveitis symptoms in children with JIA, such as intraocular inflammation. Adalimumab and infliximab 


appear to be more effective than etanercept in improving uveitis. The effects of the treatments in 


terms of arthritis outcomes in JIA uveitis patients have not been reported. As noted in Section 4.3 


(‘Ongoing trials’) the UK-based SYCAMORE RCT87 has investigated adalimumab in the treatment of 


JIA uveitis patients, and the results of the trial (which will be available sooner than expected, though 
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an exact date has not been specified) will provide more rigorous evidence for effectiveness than that 


currently available.  


 


5 ECONOMIC ANALYSIS 


5.1 Introduction 
The aim of the economic evaluation is to assess the cost-effectiveness of abatacept, adalimumab, 


etanercept and tocilizumab for people with JIA, compared to alternative treatments. The economic 


evaluation comprises: 


 a systematic review of the cost-effectiveness of biologic DMARDs for people with JIA 


(Section 5.2);  


 a systematic review of studies of the HRQoL of people with JIA (Section 5.3); 


 a critical appraisal of the submissions from the relevant drug companies received as part of 


the NICE appraisal process (Section 5.4); and, 


 a de novo economic model and cost-effectiveness evaluation developed by SHTAC to inform 


the NICE appraisal (Section 5.5). 


5.2 Systematic review of cost-effectiveness evidence  


 


Methods for the systematic review 


A systematic literature search was undertaken to identify economic evaluations of the biologic 


DMARDs, within the NICE scope for this appraisal. Studies were included if they were full economic 


evaluations (cost-effectiveness, cost-utility, cost-consequence, or cost benefit-analyses) conducted in 


children and young people with JIA that compared one or more biologics with a DMARD, such as 


methotrexate. Studies that were not reported in the English language or did not provide sufficient 


information on the model structure, data and results were excluded. This systematic review aimed to 


summarise the currently available evidence and inform the construction of a de novo model.  


 
Results of the systematic review 


Searches for economic evaluations identified 387 potentially relevant references and a further study 


was identified through ad hoc searching. The full texts for 17 papers were retrieved for further 


screening. A summary of the selection process and the reasons for exclusion are presented in Figure 6 


and a list of excluded studies in Appendix 6. Although seven studies reported as abstracts appeared to 


meet the a priori inclusion criteria, they did not contain sufficient information on the methods used 


and the results to permit formal data extraction or critical appraisal.110-116 Five studies were found not 


to be economic evaluations.117-121 Four studies were included, described in a total of five 
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publications.122-126 The characteristics of the four included economic evaluations are shown in Table 


38. Data extraction forms for the studies are in Appendix 8. 


 


  
 


 


 


 


 


 


 


 


 


 


  


 
 


                 1 Including 1 study found through hand searching 
                                       2 The abstracts provided insufficient details of methods and results to allow inclusion in the  
  systematic review 


 


Figure 6 Flow chart of identification of studies for inclusion in the review of cost-effectiveness 


 


Table 38 Characteristics of economic evaluations  


Author Cummins122 123Prince Simpson124 Ungar125;126 


Publication 
Year 


2002 2011 2012 2011 


Country UK Netherlands Russia Canada 


Funding 
source 


UK HTA 
Programme 


Dutch Board of Health 
Insurance and Wyeth 
International 


Not stated Ontario Ministry of Health 
and Long-term Care Drug 
Innovation Fund 


Analysis type Cost-utility 
analysis 


Cost-consequence 
analysis 


Cost-utility 
analysis 


Cost-effectiveness analysis


Perspective Health care system Health care system Health care 
system and 
societal 


Societal 


Study 
population 


Children with 
polyarticular 
juvenile 
rheumatoid 
arthritis 


Dutch JIA patients 
younger than 18 years 
eligible for treatment 
with etanercept; various 
types of JIA 


Patients from 
adalimumab 
trial61: children 
aged 4 to 17 years 
with JIA 


Patients had JIA with a 
prior inadequate response 
or intolerance to 
DMARDs. 


Intervention(s) Etanercept Etanercept Adalimumab Etanercept, adalimumab, 
abatacept and infliximab 
vs. methotrexate. 


References for retrieval and 
screening 


 n=17 


Titles and abstracts inspected 
n=388 


Total identified from searching 
(after de-duplication) 


n=3881 


Excluded 
n=371 


Excluded n=12 
 
Abstracts n=72   
Not economic evaluations n=5 


Studies included n =4 (in 5 
publications)







96 
 


Intervention 
effect 


Effect size 
measured in terms 
of CHAQ and 
mortality. Cost per 
HAQ point. 


Six response variables 
measured, including 
overall assessment of 
well-being, CHAQ 
score and number of 
active joints. HUI3 also 
measured. 


CHAQ scores and 
active joint counts 


Proportion of patients who 
had a reduction in 
symptoms at 1 year 
according to the ACR Pedi 
30 criteria. 


Currency base UK pounds (GBP, 


£) 


Euros (EUR €) Russian Roubles 


(RUB) 


Canadian dollars (CAD, $) 


Model type, 
health states 


Not clear  None Markov model Decision analysis model 


Time horizon Life course 27 months 7 years / Lifetime 1 year 


Base case 
results 


Incremental cost 
£28,022; 
incremental 
effectiveness in 
terms of QALY 
1.7; ICER £16,082. 
Sensitivity analysis 
ICER varied from 
£3,900 to £34,000. 


HUI3 score increases 
from 0.53 to 0.78 after 
28 months; Total direct 
medical costs were 
€12,478 per patient year 
after start of etanercept 
compared to €3720 
before start. 


For a lifetime 
horizon, the 
incremental cost- 
utility ratio for 
adalimumab vs. 
conventional non-
biologic therapy 
was 1,571,500 
roubles  / QALY. 


Cost per ACR Pedi 30 
responder were $26,061, 
$46,711, $16,204 and 
$31,209 for etanercept, 
adalimumab, abatacept and 
infliximab respectively 
compared to methotrexate. 


CHAQ, Childhood Health Assessment Questionnaire. DMARDs, disease modifying anti-rheumatic drugs. HAQ, 
Health Assessment Questionnaire. ICER, Incremental Cost-Effectiveness Ratio. QALY, Quality Adjusted Life 
Year. 
 


Table 39 Critical appraisal checklist for economic evaluations  


Item Cummins122 Prince123 Simpson124 Ungar125;126 
1. Is the decision problem 
(including interventions compared 
and patient group) relevant to the 
UK? 


Yes  Yes Yes Yes 


2. Is the setting comparable to the 
UK? 


Yes Unclear Unclear No 


3. Is the analytical and modelling 
methodology appropriate? 


No Yes1 Yes Yes 


4. Are all the relevant costs and 
consequences for each alternative 
identified? 


No Yes Yes Yes 


5. Are the data inputs for the model 
described and justified? 


Yes N/A No Yes 


6. Are health outcomes measured in 
QALYs? 


Yes No Yes No 


7. Is the time horizon considered 
appropriate? 


Yes No Yes No 


8. Are costs and outcomes 
discounted? 


Yes No Yes No 


9. Is an incremental analysis 
performed? 


Yes Unclear1 Yes Yes 


10. Is uncertainty assessed? Yes No1 Yes Yes 
QALYs, quality-adjusted life years. 
1 The methodology is appropriate for a cohort-based evaluation; however, a full incremental cost-utility analysis has not 
been performed. 
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Critical appraisal of the studies 


The cost-effectiveness studies were assessed using a critical appraisal checklist (Table 39). The 


checklist assessed study quality and generalisability to the UK. The checklist was adapted by the 


review authors from checklists by Philips and colleagues,127Drummond and colleagues128 and 


methodological requirements stated in the NICE reference case.129  


 
Cummins and colleagues was conducted in the UK,122 whilst the generalisability of the others to the 


NHS is unclear. The other studies were conducted in the Netherlands,123 Russia124 and Canada;126 used 


appropriate modelling methodology; and included relevant costs.  


 


In terms of the analytical and modelling methodology used, the studies were generally considered 


appropriate, except for the model reported in Cummins and colleagues122 which was based upon a 


number of questionable assumptions due to limitations in the data available at that time (2002). 


 


The data inputs for the model were clearly described and justified by two studies,122;126 but the 


description of some of the data inputs are missing from Simpson and colleagues.124 Prince and 


colleagues123 conducted a cost-consequence analysis based on a prospective observational study that 


collected cost and utility data. The study did not measure quality-adjusted life years (QALYs).  


 


Two of the studies, Cummins and colleagues122 and Simpson and colleagues,124 used appropriate time 


horizons, measured the health outcomes in QALYs and discounted costs and outcomes. The model by 


Ungar and colleagues126 did not use QALYs in the model and used a one year time horizon, 


eliminating the need for discounting.   


 


All three modelling studies analysed results incrementally and assessed uncertainty through sensitivity 


analyses.122;124;126 


 


In summary, the cost-effectiveness studies have certain limitations with regard to methodology, 


reporting of results or generalisability to the UK NHS (Table 39). 


 
 
 


Cummins and colleagues 


Approach 


Cummins and colleagues122 consisted of a HTA conducted as part of the NICE appraisal of etanercept 


for JIA (NICE TA35).130 The HTA includes a systematic review of clinical-effectiveness and a critical 


appraisal of a CS to NICE from Wyeth Laboratories (manufacturer of etanercept). The HTA does not 


provide an independent economic model due to considerable uncertainties in the available evidence 
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for JIA at that time. The CS contained a cost-utility analysis of etanercept in patients with JIA, 


compared with other treatment options. The cost-utility model was based upon a model developed for 


rheumatoid arthritis in adults. The model used the results from the etanercept RCT by Lovell and 


colleagues.42 The model assumed a positive linear relationship between the Health Assessment 


Questionnaire (HAQ) score and costs, modelling responders, non-responders, and deaths at each time 


point.  


 


The model used EQ-5D values derived from mapping HAQ values in adult rheumatoid arthritis 


patients. Mortality was related to HAQ values, with a 38% increase in mortality per unit change in 


HAQ. The model assumed a relative risk of mortality in JIA.  


 


Estimation of effectiveness  


The HAQ progression rate was 0 for responders for 0 to 4 years, 0.034 for responders after four years 


and 0.0669 for non-responders. No definition was given for response. 


 


Cummins and colleagues122 reported the evidence limitations due to limited or non-existent long-term 


data on efficacy and lifelong impacts of the disease and treatment. The Juvenile Rheumatoid Arthritis 


30 efficacy measure (JRA30) was assumed equivalent to ACR Pedi 20, HAQ and CHAQ were 


assumed equivalent, and utility and mortality were derived from an adult rheumatic arthritis trial. Due 


to limited evidence on potential adverse effects, disease progression and long-term prognosis for 


treatment-resistant JIA insufficiently supported assumptions were made in the economic evaluation. 


The authors of the review expressed concerns about the validity of the economic model and the 


assumptions made to extrapolate beyond the limited evidence base.   


 
Estimation of QALYs 


Utility values were derived from EQ-5D estimates for adults with rheumatoid arthritis, as there was 


limited evidence on HRQoL in JIA. The model assumed the HAQ was equivalent to CHAQ and that 


adult values were therefore appropriate for children. The HAQ score for the placebo arm was 1.3 at 


baseline and 1.2 after seven months, and the HAQ score for the etanercept arm was 1.6 at baseline and 


0.8 at seven months (lower scores indicate better health). In the base-case, the model reported a 1.7 


incremental QALY gain in favour of etanercept. However, this result was questioned by Cummins 


and colleagues122 due to the limitations in the evidence for HRQoL. 


 
Estimation of costs 


Resource use was considered similar to that for the adult rheumatoid arthritis population. Information 


regarding resource use was not available from the JIA etanercept trial.42 Costs were discounted at 6% 


per annum and benefits at 1% per annum. The cost offset per HAQ point was £860. 
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Results 


The incremental QALYs were 1.74 for the patients on etanercept as compared to placebo. The 


incremental cost-effectiveness ratio (ICER) was £16,082 per QALY gained in the base-case analysis 


and in the sensitivity analyses ICERs ranged between £3,900 (cost-offsets assumption changed to 


exclude nursing home and home help costs but to include indirect costs) and £34,000 (SF-36 


regression used). Probabilistic results were not reported.  


 


Key issues 


 There were concerns about the validity of the results due to lack of suitable evidence for model 


input parameters, particularly with regard to HRQoL. 


 
 
Prince and colleagues  


Approach 


Prince and colleagues123reported a cost-consequence analysis of etanercept therapy in patients with 


JIA in the Netherlands, who had an insufficient response to the maximum dose of methotrexate. 


Forty-nine JIA patients were evaluated at start of treatment and after 3, 15 and 27 months of therapy 


from the National Arthritis and Biologicals in Children (ABC) register. For all included patients, data 


were collected on the use of etanercept, disease activity and HRQoL. Most of the patients had 


polyarticular JIA (45%), followed by 22% for both extended oligoarticular and systemic JIA. The 


remainder had ERA (4%) or juvenile arthritis psoriatica (6%). The median age of patients at the start 


of etanercept treatment was 11.6 years and median disease duration was 3.6 years. 


 
Estimation of effectiveness  


The outcome measure used to assess disease activity consisted of six response variables: (i) overall 


assessment of disease activity by the physician through the visual analogue scale (VAS); (ii) CHAQ 


by the patient or parent; (iii) overall assessment of well-being by the patient or parent through the 


VAS; (iv) number of active joints (joints with swelling and/or limited motion with pain or tenderness); 


(v) number of joints with limited motion; and (vi) a laboratory marker of inflammation, ESR.  


 


After three months use of etanercept, the mean number of active joints decreased from 16.7 to 3.99 


per person and the CHAQ score decreased from 1.70 to 1.00. These outcomes further improved by 27 


months to 2.45 active joints per person and a CHAQ score of 0.50 (lower score indicates better 


outcome). 
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Estimation of QALYs 


HRQoL data were collected for patients in the study using the Health Utility Index-3 (HUI). The 


questionnaire consists of eight health domains: vision, hearing, speech, ambulation, dexterity, emotion, 


cognition and pain, each with five or six levels representing the range of functioning. HRQoL was 


collected by proxy by the parents of the study participants since children were considered unable to 


value health states. The HRQoL data are reported in more detail in the systematic review of HRQoL 


studies (section 5.3 of this assessment report). 


 
Estimation of costs 


Costs were collected for direct medical costs (i.e. medication, diagnostic and hospitalisation costs). 


The base year was 2008 for all costs with costs retrieved from other years converted to 2008 Euros 


using the general Dutch price index rate. Unit costs for medication were retrieved from the 


Pharmacotherapeutic Compass provided by the Dutch Board of Health Insurances, and treatment costs 


were calculated with the exact dose of medication and administration period as reported in the patients’ 


files. Prices for all hospital-related costs were based on real prices from the coordinating centre 


(Erasmus MC Sophia Children’s Hospital). The etanercept unit cost was estimated at €10,478 per year. 


 
Results 


Mean total direct medical costs after the start of etanercept were on average €12,478 per patient-year 


compared with €3720 before the start of etanercept treatment. The utility for patients was 0.53 before 


start of etanercept treatment and increased to 0.78 over 27 months of etanercept treatment. 


 
Key issues 


 The study does not report cost-effectiveness. 


 The study was based in the Netherlands, so unclear how generalisable results are to the NHS. 


 
 
Simpson and colleagues 


Approach 


Simpson and colleagues124 reported results from a Markov model developed to assess the cost-


effectiveness of adalimumab relative to methotrexate for the treatment of JIA. Cost-effectiveness 


analyses were performed from the perspective of the Russian health care system (base model) and 


society as a whole (secondary model). The base case model reported outcomes for a cohort of 100 


children, mean age 11 years old. Sensitivity analyses assessed variation of the age of children at 


treatment initiation. The model has two parts. The first part followed children from age 11 to 18 years 


with four-month long cycles. This part of the model used data derived from the adalimumab RCT 


(Lovell and colleagues (2008)61). Additional analyses followed patients aged seven years at treatment 
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initiation for a period of 11 years. The second part of the model was derived from the literature on 


adult rheumatoid arthritis and modelled the remaining lifetime of the patients (age >18 years). The 


adalimumab RCT61 compared adalimumab plus methotrexate to placebo plus methotrexate for the 


treatment of JIA in children aged 4 to 17 years (further detail of this trial can be found in Section 4 of 


this assessment report). 


 


Disease activity was defined as mild, moderate, or severe using the CHAQ scores and active joint 


counts from the adalimumab RCT.61  Health states from the childhood model were used to capture the 


effects of joint damage and need for hip replacement for the treatment of adulthood JIA (>18 years). 


The base model included five health states (remission no disease, remission disease, activity mild, 


activity moderate and activity severe). The remission disease group was introduced to capture the 


effect of joint damage and the need for joint replacement. 


 


Estimation of effectiveness  


Effectiveness estimates were based on observed changed from the adalimumab trial61 assessed using 


the CHAQ. These effects within the model were translated to HUI2 utility values, using a mapping 


algorithm developed by the authors.131  


 
Estimation of QALYs 


For the first part of the model (<18 years) CHAQ items were transformed to HUI2 utility values, 


using the mapping algorithm. QALY estimates were based on these utility values. Utility values for 


the second part of the model were derived from the literature and were based on adult patients with 


rheumatoid arthritis. Mean predicted utility values varied from 0.56 to 0.98 (range 0.18 to 1.00). 


 


Estimation of costs 


Health care costs were derived from a study by Yagudina and colleagues132 reporting the cost of JIA 


during a 15-month period in Russia. The costs were for the year 2011. Given that this study reported 


the cost of one month inpatient and 14 months outpatient treatments, the cost attributable to each 


health state was adjusted using this as starting point. Base case costs were discounted at a rate of 3%, 


while additional sensitivity analysis used a discounting rate of 5%.  


 
Results 


Relative to conventional non-biologic therapy, adalimumab was assessed to be cost-effective when 


used to treat JIA patients whose disease severity is comparable to that of participants in the 


adalimumab RCT.61 Adalimumab plus methotrexate was reported to be more effective and more 


costly than methotrexate with an incremental cost per QALY ratio of approximately 1,437,480 
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roubles (£16,974 at current exchange rate) for the base case (7 years) and 119,496 roubles (£1,411) 


adopting a lifetime horizon. 


 
Key issues 


 There was uncertainty related to the predicted utility values used to estimate QALYs; a recent 


study indicated how using different algorithms to convert HAQ to utility values affects the cost-


effectiveness and health technology assessment results.133  


 The lifelong model uses utility estimates derived from adult patients with rheumatoid arthritis. 


JIA which persists into adulthood has a different disease process to rheumatoid arthritis, and 


therefore assumptions of similarity between the two conditions are not valid. 


 Cost estimates may not be applicable to the UK. 


 Mortality rates are assumed to be equal to published rates for the Russian Federation; it is not 


clear if this refers to the general population or to JIA and age-specific mortality rates. 


 
 
Ungar and colleagues 


Approach 


Ungar and colleagues126 developed a decision analysis model for etanercept, infliximab, adalimumab 


and abatacept for polyarticular-course JIA patients in Canada, with an inadequate response or 


intolerance to DMARDs. The model had a one year time horizon and consisted of two consecutive six 


month cycles, with no discounting. The model incorporated the probabilities that patients would, 


based on their response at six months, either continue with the same treatment or switch to an 


alternative treatment. Patients switched due to lack of response, intolerance to therapy or adverse 


events (AE). Where data on switching biologic DMARDs were not available in paediatric studies, the 


relative risk of switching from biologic DMARDs due to non-response or AEs was extrapolated from 


studies of rheumatoid arthritis in adults. Patients who switched from methotrexate were assumed to 


receive a biologic DMARD for the next six months, where the cost of the biologic was represented by 


the average cost of all the biologic DMARDs. 


 


Estimation of effectiveness  


The model compared each of the biologic DMARDs against methotrexate, but did not compare them 


with each other since head-to-head trials were not available and the study populations differed by JIA 


onset type. The effectiveness measure was the proportion of patients who had a reduction in 


symptoms at one year according to the ACR Pedi 30 criteria. To derive six-month response rates for 


each biologic DMARD, data from the key RCTs (Lovell and colleagues, 2000);42 Lovell and 


colleagues, 2008;61 Ruperto and colleagues, 2007);134 Ruperto and colleagues, 200857) were combined 


with data from registry and observational studies in a meta-analysis. For the base case analysis the 
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proportion of patients achieving ACR Pedi 30 at six months varied between 79% and 82% for the 


biologic DMARDs, with the assumption that 30% of patients treated with methotrexate would achieve 


ACR Pedi 30. Probabilities for switching due to non-response and AEs were estimated from the RCTs 


and observational studies.         


 
Estimation of QALYs 


HRQoL was not included in the analysis. 
 
Estimation of costs 


The model included the costs of medication, monitoring costs and costs associated with treating 


serious infections. Costs were in Canadian dollars and the price year was 2008. In the base case 


analysis a 40 kg patient was assumed, based upon the mean weight of patients in the 2 paediatric trials 


that reported weight. The direct medical costs included drug acquisition costs for biologic DMARDs 


and methotrexate, concomitant drug costs, drug administration materials, nursing time, dispensing 


fees, physician assessments and laboratory tests.  Unit prices of health resources were obtained from 


public sources, including Quebec and Ontario provincial drug plan formularies for medications, and 


Ontario Ministry of Health and Long-Term Care fee schedules (laboratory tests and physician fees). 


 
Results 


The model reports results as additional cost per additional ACR Pedi 30 responder at one year of 


$26,061, $46,711, $16,204 and $31,209 for etanercept, adalimumab, abatacept and infliximab vs. 


methotrexate, respectively. Probabilistic sensitivity analyses were conducted for each treatment versus 


methotrexate and cost-effectiveness acceptability curves were calculated. If a decision maker was 


willing to pay no more than $30,000 per additional responder, then the probability that etanercept 


would demonstrate a net economic benefit would be 95%. The willingness to pay points at which the 


biologic DMARDs had a 50% probability of cost-effectiveness were $45,000, $17,000 and $27,500 


for adalimumab, abatacept and infliximab, respectively. 


 
Key issues 


 The time horizon was inadequate to model treatment of a long-term condition (only 1 year). 


 This was not a cost-utility study as no HRQoL data were included. 


 
Summary of published economic evaluations  


 A systematic review of economic evaluations of biologic treatments included four studies. Two of 


these studies were cost-utility analyses, one a cost-effectiveness study and one was a cost-


consequence study. 


 The evaluations were published between 2002 and 2012 in the UK,122 the Netherlands,123 


Russia124 and Canada.126 
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 The studies varied in design and structure. The time horizons varied between one year126 and 


lifetime.122 


 The comparators differed between studies. One study compared etanercept with methotrexate,122 


one adalimumab with methotrexate,124 one etanercept, adalimumab, abatacept and infliximab with 


methotrexate126 and the remaining study compared a cohort before and after receiving 


etanercept.123 


 There were limitations in the methodological quality in all the studies identified, including limited 


reporting of model parameters and assumptions. The UK study122 is now considered out of date, 


and it is unclear how generalisable the results from the other studies are given the methodological 


limitations. 


 


5.3 Systematic review of health related quality of life studies (HRQoL) 


Methods for the systematic review 


A systematic literature review was undertaken to assess the HRQoL of people with JIA treated with 


biologic DMARDs. The aim of the review was to provide data to populate the de novo economic 


model in this report with health state utility values to calculate QALYs. The description of the search 


strategy is shown in Appendix 1. The inclusion criteria were to include primary studies that 


investigated HRQoL in people with JIA. To be eligible, the study should report health utility values 


using any generic preference based HRQoL measure (e.g. EQ-5D, SF-6D) or choice-based valuation 


methods (e.g. time trade off, standard gamble). Studies that were not reported in the English language 


or did not provide sufficient information were excluded. The methodology used for searching and data 


extraction is outlined in section 3 of this assessment report. 


 
Results of the systematic review 


The database searches identified 2249 references, with one further study retrieved by hand searching, 


making the total references identified 2250. Full text papers for 28 references were retrieved, meeting 


the a priori inclusion criteria. Figure 7 presents a flow chart of the selection process and the excluded 


studies with reasons for exclusion are listed in Appendix 7. Six references were considered to have 


insufficient information on the study methods, population and results, nine included an inappropriate 


population and ten did not report a relevant outcome measure.  Two studies, described in three 


publications, met the inclusion criteria and the characteristics of these studies are presented in Table 


40. Data extraction forms for the included studies are in Appendix 9. 
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Figure 7 Flow chart of identification of studies for inclusion in the review of QoL studies 


 


Table 40  Characteristics of included quality of life studies 


Author Hendry et al135 Prince et al123;136 


Publication Year 2013 2010, 2011 


Country UK Netherlands 


Study type RCT Prospective observational study 


Study population Children / adolescents with JIA and 
inflammatory joint disease affecting the 
foot /ankle (n=44) 


Children and adolescents with 
refractory JIA from the national 
Arthritis and Biologicals in Children 
register (n=49) 


Study population age 
(mean) 


10 years old 11.6 years old 


Intervention(s) Multidisciplinary foot care intervention 
informed by musculoskeletal ultrasound 


Etanercept therapy 


Comparator population Standard care No treatment 


QoL instrument used EQ-5D HUI3 


Time period where 
HRQoL instruments 
administered 


At baseline and 12 months Baseline, 3 months, 15 months and 
27 months 


Methodology of collecting 
HRQoL data 


EQ-5D was completed by patient (using 
EQ-5D-Y) and by proxy (using EQ-5D-
3L).  


The parents of the JIA patients 
completed the HUI3 


Results EQ-5D was 0.57 and 0.69 for the 
intervention group at baseline for the self-
reported and proxy groups. Results were 
similar at 12 months and in the control 
group. 


Utility was 0.53 at baseline and 
increased to 0.78 after 27 months.  


HRQoL, Health-related quality of life. JIA, juvenile idiopathic arthritis. QoL, quality of life. RCT, randomised controlled 


trial. 


 


The two HRQoL studies are each now described in more detail. 


References for retrieval and 
screening n = 28 


Titles and abstracts inspected 
 n = 2250 


Total identified from searching 
(after de-duplication) 


n = 2250 


Excluded 
n = 2222 


Excluded n = 25 
 
Insufficient detail n=6 
Inappropriate population n=9   
Outcome n=10 


Studies included n = 2 (in 3 
papers) 
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Hendry and colleagues 


Hendry and colleagues135 conducted an exploratory RCT to assess the effectiveness of a 


multidisciplinary foot care programme in children with JIA, and to investigate the methodological 


considerations of such a trial.  


Children and adolescents with a definitive diagnosis of JIA and inflammatory joint disease affecting 


the foot/ankle were recruited at a single hospital - the Royal Hospital for Sick Children, Glasgow, UK. 


Participants were included if they satisfied at least one of the following criteria: (i) previously 


documented foot arthritis including small joints derived from medical case notes, (ii) previously 


documented foot arthritis in one or more large joints derived from medical case notes, or (iii) current 


widespread polyarthritis involving large and small foot joints derived from clinical examination by a 


consultant paediatric rheumatologist. Patients with an unconfirmed diagnosis of JIA, and/or only 


upper limb, jaw, or neck involvement were excluded. Hence, a sub-group of the JIA patient 


population of relevant to this assessment report (i.e. those whose disease had not affected the 


foot/ankle) was excluded from the study (Table 41). 


Table 41 Characteristics of included HRQoL study by Hendry and colleagues 


 Multidisciplinary 
foot care


Standard care


Participants, n 21 23 
Age (years), mean (SD) 10.1 (4.22) 10.0 (3.39) 
Sex, n M 7, F 14 M 6, F 17 
Disease subtypes, n (%) 


- Persistent oligoarthritis 
- Extended oligoarthritis 
- Polyarthritis rheumatoid factor negative 
- Polyarthritis rheumatoid factor positive 
- PA 
- ERA 
- Undifferentiated 


 
7 (33)  
4 (19) 
6 (29) 
0 (0)  
2 (10) 
2 (10) 
0 (0) 


 
4 (17) 
5 (22)  
10 (43) 
2 (9) 
1 (4) 
0 (0) 
1 (4) 


Pharmacological management, n (%) 
- Analgesics 
- NSAIDs 
- Methotrexate 
- Etanercept 
- Methotrexate & etanercept 
- Sulphasalazine 
- Rituximab 


 
2 (9) 
2 (9) 
18 (86) 
7 (33) 
5 (24) 
1 (5) 
0 (0) 


 
3 (13) 
3 (13) 
16 (70) 
5 (22) 
5 (22) 
0 (0) 
1 (4) 


EQ-5D utility index at baseline 
- Self, mean (SD)  
- Self, median (IQR)  
- Proxy, mean (SD)  
- Proxy, median (IQR) 


 
0.57 (0.31)  
0.62 (0.52 to 0.76) 
0.69 (0.29)  
0.69 (0.58 to 1) 


 
0.58 (0.35)  
0.66 (0.52 to 0.75) 
0.60 (0.33) 
0.62 (0.55 to 0.82) 


Change in EQ-5D utility index at 12 months, median (IQR) 
- Self  
- Proxy 


 
0 (–0.1 to 0.01) 
0 (0 to 0.11) 


 
0 (–0.04 to 0.04)  
0 (0 to 0.1) 


IQR, interquartile range. NSAIDs, non-steroidal anti-inflammatory drugs. SD, standard deviation. 
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Enrolled participants (n=44) were randomly allocated to the intervention group receiving 


multidisciplinary foot care (individualised care packages including foot orthroses and targeted home 


exercise programs) or to the control group treated with standard care (normal outpatient medical care 


from their consultant paediatric rheumatologists). Treatment groups were similar in terms of 


pharmacological treatment and both had a proportion of patients receiving etanercept. There were 


small differences in proportions of JIA disease subtypes, but there were no statistically significant 


differences in baseline characteristics (Table 41).  


 


Patients’ HRQoL was collected at baseline and 12 months using the EQ-5D-Y (patients) and EQ-5D-


3L (parents/guardians) questionnaires. There were no significant differences in HRQoL between 


treatment groups at 12 months and both self- and proxy-reported outcomes were similar (Table 41).  


 


Prince and colleagues 


Prince and colleagues123;136 evaluated changes in HRQoL in patients with refractory JIA who were 


being treated with etanercept, following an insufficient response to the maximum tolerated dose of 


methotrexate (NB. This study was also included in section 5.2 ‘systematic review of existing cost-


effectiveness evidence’ of this assessment report).  Data was collected from Dutch patients registered 


at the national Arthritis and Biologicals in Children (ABC) register, supplemented by prospectively 


collected additional data from patients who started etanercept treatment from 2003 until 2006. Three 


HRQoL questionnaires were used, one of which was the HUI3 preference-based HRQoL instrument. 


HRQoL questionnaires were completed at the start and after 3, 15 and 27 months of treatment.  


 


Prince and colleagues123;136 report the results in two publications and the results differ slightly between 
the publications. In the publication including costs,123 four fewer patients are included as these 
patients did not continue treatment with etanercept for at least 27 months, whilst the publication 
reporting only QoL reports the results for all 53 patients. For the purposes of this assessment report, 
the smaller dataset is of more relevance,123 but results from both are shown in  


Table 42. 


 


The results from the study indicated a statistically significant improvement in the HUI3 utility score 


from baseline of 0.53 to 0.78 at 27 months follow-up.  Mean utility values were 0.69 at three months 


and 0.74 at 15 months follow-up. For the cohort with more patients there was a mean utility 


improvement of 0.25 during the 27 months of treatment.136 The baseline mean utility value was 0.51 


and significant changes were observed in the domains of pain, ambulatory and dexterity.   
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Table 42 Characteristics of patients included in Prince and colleagues 


Characteristic Prince et al (2010)136 Prince et al (2011)123 


Participants, n 53 49 
Age, median (IQR) 11.9 (8.1-14.9) 11.6 (7.9-14.6) 
Sex, % Male 38%, Female 62% Male 31%, Female 59% 
Proportion of sample with systemic JIA 26% (14/53) 22% (11/49) 
Proportion of sample receiving methotrexate 80% 79% 
HUI utility value  (SD) baseline 0.51 (0.04) 0.53 (0.04) 
HUI utility value (SD) follow-up (27 months) 0.77 (0.08) 0.78 (0.07) 


IQR, Interquartile range. SD, standard deviation. 


 
 


Summary and conclusions of the HRQoL review 


The included studies assessed the HRQoL of children and adolescents with JIA, applying EQ-5D and 


HUI3 preference-based utility measures. While both studies reported utility values, they are not 


directly comparable. The study by Hendry and colleagues135 assessed the effectiveness of a foot care 


programme in an RCT, while the Prince and colleagues123;136 conducted an observational study 


reporting HRQoL and costs from patients in the Dutch ABC registry to assess the effect of treating 


patients with etanercept. The mean utility values reported for baseline by Hendry and colleagues135 for 


the intervention and control group (0.57 and 0.58 respectively) are relatively similar to the baseline 


values reported by Prince and colleagues study (0.51 and 0.53).123;136  The HRQoL values may be 


higher for Hendry and colleagues135 due to 23% of patients receiving etanercept, while no patients 


received etanercept at baseline in the Prince and colleagues study.123;136  The sample size of both 


cohorts is considered relatively small, but reasonable given the population group. The cohort used in 


the Prince and colleagues study123;136 included patients with systemic JIA which are out of the scope 


of the current review; however, the proportion of patients within the group with systemic JIA is 


relatively small (<30%). Neither of the studies can be considered fully informative for the de novo 


economic evaluation in this assessment report. However, estimates provided by Prince and 


colleagues123;136 are considered reasonably appropriate for use in the economic evaluation, despite not 


being considered directly generalisable to the UK population. 


  


5.4 Review of cost-effectiveness in company submissions to NICE 
All four pharmaceutical companies submitted evidence to be considered for the NICE appraisal. Two 


of these submissions (BMS (abatacept) and Roche (tocilizumab))78;85 consisted of a written report and 


an electronic economic model, and the other two submissions (AbbVie (adalimumab) and Pfizer 


(etanercept))77;97 just comprised a written report.  
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A structured data extraction form was used by the assessment group to assess the company 


submissions (CS) (Appendix 10). A description and critique of each of the submissions in turn is 


provided in the following sub-sections. Greater description is provided of the Roche and the BMS 


submissions as these conducted economic models. (NB a description and critique of the companies’ 


clinical-effectiveness evidence is given in section 4.2 of this assessment report). 


Review of BMS submission to NICE (abatacept) 
The company submitted a de novo economic model that included all comparators specified in the 


NICE scope except for methotrexate monotherapy: i.e. abatacept, etanercept, adalimumab, and 


tocilizumab.85 The company states that methotrexate monotherapy was not included due to 


inconsistency with the clinical-effectiveness data, i.e. all patients in the RCTs either did not have 


sufficient response with methotrexate or were refractory to methotrexate. The scope reflects the 


licensed indication of abatacept, polyarticular JIA patients aged six and above who have received at 


least one tumour necrosis factor α (TNF α) inhibitor (etanercept or adalimumab). All included drugs 


were assumed to be administered with subcutaneous methotrexate.  


 
Modelling approach  


The model presented in the CS is a cohort-based cost-minimisation model, in which all drugs were 


assumed to have identical efficacy. The base case model presents a cohort of 12-year old polyarticular 


JIA patients and follows them until age 18 years in four week cycles. The model is essentially a one 


state model. Patients gain weight and height as they age, but their disease does not change; only the 


costs associated with treating the disease increase due to weight and body surface area based dosing 


among the drugs.  The drug acquisition cost values within the model were appropriately derived from 


MIMS data.137 


  


Assumptions 


The model contained a number of assumptions that appear reasonable: a 52-week year, dosing 


regimen for methotrexate consistent between under 16 year olds and over 16 year olds, constant 


weight after age 20, methotrexate dosing based on an algorithm for lowest cost when more than 30 


mg methotrexate is necessary, normal distribution for height and weight, truncation of model starting 


age in the probabilistic sensitivity analysis (PSA) to represent only between age 6 and 16 years as 


starting ages, assumptions for standard errors where they were unavailable, and no vial sharing of 


drugs.  
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Critical appraisal of model 


While the comparators and population within the model were generally consistent with the NICE 


scope, the model does not adequately represent all the available evidence for the treatment pathway or 


natural history of the disease.  


 


The model time horizon and structure are inadequate to capture long-term treatment effects or the 


treatment pathway of the disease as many JIA patients continue to receive treatment into adulthood. 


The model does not allow for drug discontinuation or treatment switching, which is known to happen 


in clinical practice. The CS indicates that the model was validated by an internal reviewer but full 


details were not reported of this validation. 


 
Estimation of effectiveness        


The model did not include clinical-effectiveness data to represent clinical outcomes or to represent 


events that incur costs such as disease flare, vision loss or joint surgery. The effectiveness of the 


biologic DMARDs was assumed to be equivalent as a justification for the use of cost-minimisation 


methods. The CS cites the systematic review and indirect comparison by Otten and colleagues (2013) 


for evidence of equivalent effectiveness (as discussed earlier in this assessment report, Section 4).79   


 
Estimation of QALYs 


HRQoL was not assessed in the model and the CS indicates this was due to uncertainty in the QoL 


values for JIA in the literature. 


 
Estimation of costs 


Intervention dosages and prices were derived from MIMS,137 while costs for subcutaneous injection 


and infusion drug delivery methods were derived from a previously published HTA of biologic 


DMARDs in rheumatoid arthritis.138 A confidential patient access scheme (PAS) was incorporated for 


abatacept (************). Sensitivity analyses were run for the price of tocilizumab using various 


assumed percentage price discounts as a confidential PAS has been agreed for tocilizumab. 


 


The costs were derived from appropriate sources and are clearly reported, but it is assumed that the 


drugs had identical AE costs, discontinuation rates, and clinical-effectiveness. The details for drug 


costs and dosages used in the BMS company model are shown in Table 43. 


 


Table 43 Unit costs and dosages used in the BMS company model 


Drug Cost, £ Dose 
Abatacept 302.40 250mg 
Etanercept 35.75 10mg 


89.38 25mg 
178.75 50mg 
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Adalimumab 352.14 40mg 
Tocilizumab 102.40 80mg 


256.00 200mg 
512.00 400mg 


Methotrexate 14.85 7.5mg 
15.29 10mg 
16.50 12.5mg 
16.57 15mg 
17.50 17.5mg 
17.84 20mg 


Administration Method 
Infusion 154.00  
Subcutaneous Injection 3.05  


 
 


Results 


The model was a cost-minimisation and only analysed costs, assuming equivalent clinical-


effectiveness for all biological DMARDs. The results of the base case analysis are shown in Table 44 


and Table 44. The model results presented by the manufacturer include a PAS discount of *** for 


abatacept. 


 


Table 44 Results of the BMS model base case (CS Table 13) 


Results for the base-case model (12 year olds, 6 year time horizon, from Excel model) 
 Abatacept Adalimumab Etanercept Tocilizumab 
Drug costs *************** *************** *************** *************** 
Administration 
costs 


£11,797 £871 £871 £11,646 


Total costs *************** *************** *************** *************** 
Cost savings with abatacept *************** *************** *************** 


 
 


In the base case, the company found that abatacept was the least costly biologic DMARD. The CS 


states that abatacept has similar efficacy and safety to the other biologic DMARDs. Deterministic 


sensitivity analyses and PSA were conducted for a variety of scenarios. The findings were found to be 


robust to a wide range of scenarios. 


 
The company undertook a number of deterministic and scenario sensitivity analyses: 


 A sensitivity analysis was undertaken wherein the infusion costs for tocilizumab were increased 


due to the longer infusion time.  


 The starting age of patients in the model was varied between 6 and 16 years. In the biologic 


DMARD trials the mean age was 11 years at baseline, but the drug licenses were for much 


younger ages. 


 The time horizon of the model was varied between 6 months and 20 years. Longer time horizons 


were meant to represent that a third of children with JIA will have it continue into adulthood. 
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 PAS discount for tocilizumab was tested for a range of percentage of list price reductions and 


calculated to show the tocilizumab discount with identical drug costs to abatacept. 


 Methotrexate was excluded from the etanercept arm 


 


There were no analyses that varied more than one parameter at a time. None of the one-way 


sensitivity analyses were accompanied by a probabilistic analysis that reassessed the probability that 


abatacept was the least costly biologic for second line biologic DMARD therapy of polyarticular JIA. 


Given that the model was simple and the number of simulations for the PSA was only 1000, these 


analyses would have been simple and quick to do. It would have been especially informative to do 


this for the tocilizumab cost sensitivity analyses. No analyses looked at sub-groups of patients, and 


there was no discussion of potential sub-groups. 


 


The PSA results using 1000 simulations were within 5% of the base case analysis results. Abatacept 


was the least costly option in 67% of simulations, while etanercept was the least costly option in the 


remaining 33%. Not all distributions used in the sensitivity analysis were appropriate. For the infusion 


costs and subcutaneous administration costs, a normal distribution was used for the cost data although 


the use of a normal distribution could lead to simulations with negative cost values; a gamma or 


lognormal distribution would be more appropriate. The drug cost data does not appear to have been 


subjected to uncertainty. Given that there is a PAS for tocilizumab, using a lower average cost value 


for tocilizumab and subjecting it to PSA could have been an alternative approach to only conducting 


deterministic analysis for tocilizumab. This would give more realistic estimates of the cost uncertainty 


between treatments. 


 
Critique of the company’s submission  


The company constructed a cost-minimisation model, assuming that there were no differences 


between the biologic DMARDs in clinical-effectiveness, AEs and discontinuation rates. Patients do 


not discontinue or switch treatments, which does not reflect current clinical practice or the available 


evidence.  


 


Overall, the model can be considered limited for decision making due to factors such as inadequate 


time horizon and structural limitations. However, the methods for integrating variable dosing over 


time used within the model may be useful for building a more comprehensive model. 


 


Review of the Roche submission to NICE (tocilizumab) 


The CS includes an economic model and reports the total costs, the QALYs gained and cost-


effectiveness of tocilizumab in the treatment of polyarticular JIA.78 The model evaluates the lifetime 
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costs and benefits for tocilizumab compared to adalimumab. The perspective of the analysis is that of 


the NHS and Personal Social Services (PSS). 


 
Modelling approach  


A de novo Markov state-transition decision model was developed in Microsoft Excel with three health 


states (uncontrolled disease / off treatment, on treatment and dead). The model has six-month cycles 


and a time horizon of 25 years. Costs and benefits are discounted at 3.5%. Patients entering the model 


have active JIA and have previously experienced an inadequate response to, or were intolerant of 


methotrexate. Patients in the model have a mean age of 11 years and are based on those in the 


CHERISH RCT.68 


 


Patients start with uncontrolled disease at cycle 0 then move to first line biologic treatment. Once all 


lines of treatment are exhausted, patients move into uncontrolled disease health state.  Mortality is 


included in the model and assumes a 1% six-month mortality rate across all years. The model includes 


the occurrence of serious AEs. The mortality rate used in the model is about 100 times higher than the 


annual mortality rate for the general paediatric population of 0.02%. We consider that a lower 


mortality rate should be used in the model. 


 
Assumptions 


The CS states that due to differences in terms of trial design, patients, methods of imputation and 


quality, only adalimumab and tocilizumab could be compared. The CS states that an indirect 


comparison of safety was not possible and so the risk of serious AEs was assumed to be the same for 


both biologic DMARDs. The model assumes that patients discontinue at a rate proportional to their 


ACR response, i.e. no response (ACR Pedi <30), moderate response (ACR Pedi 30 – ACR Pedi 70) 


and good response (ACR Pedi ≥ 70). 


 
Critical appraisal of model 


The submission meets all of the requirements for methodological quality and generalisability, except 


that it did not fully explore uncertainty or provide any evidence that the economic model had been 


validated.  


 


The evaluation provided a clear statement of the decision problem to be addressed, including the 


population, which appeared to follow the scope for the appraisal issued by NICE. The comparators 


included (adalimumab and tocilizumab) were appropriate as these are being routinely used or 


considered for use within the NHS in England and Wales. The model also included etanercept in an 


exploratory analysis, but did not include abatacept and the CS states that this was not possible due to 


differences in trial design, patients, methods of imputation and quality. The 25-year time horizon, 
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reflects the chronic nature of the disease and allows for all relevant costs and benefits to be included. 


The model structure was clearly presented with a description and justification of the key assumptions 


and data inputs used. Benefits for the model are measured in QALYs using the HUI3 for measuring 


utility. All benefits and costs are discounted at 3.5% as required by NICE.129 The CS does not assess 


uncertainty in sensitivity analysis. It was unclear if the model had been fully validated as no details 


were provided. 


 
Estimation of effectiveness  


The company reported a systematic review of biologic DMARDs in the treatment of JIA. The CS 


states that it was only possible to compare adalimumab and tocilizumab by indirect comparison as 


these two treatments had greater similarities in trial design, patients, methods of imputation and 


quality. Results from each study were combined using a hierarchical Bayesian indirect treatment 


comparison, using an ordered probit model in WinBUGS software to estimate the relative treatment 


effects and achieving different levels of ACR response. The ACR response rates were estimated for 


the biologic DMARDs with and without methotrexate and are shown in Table 45.The response is 


generally similar for adalimumab and tocilizumab (both with methotrexate). 


 


Table 45 ACR Pedi response rates from Roche submission (CS Table 21) 


 ACR Pedi 
30 


ACR Pedi 
50 


ACR Pedi 
70 


ACR Pedi 
90 


Without 
methotrexate 


Placebo 31% 28% 25% 12% 
Tocilizumab 62% 59% 54% 35% 
Adalimumab 52% 49% 44% 26% 


With 
methotrexate 


Methotrexate 52% 51% 41% 25% 
Tocilizumab 72% 70% 61% 44% 
Adalimumab 76% 75% 66% 49% 


 


The discontinuation rate used in the model was derived according to ACR response from the Dutch 


Arthritis and Biological in Children (ABC) register.123 An exponential distribution was fitted to the 


data for no response (ACR Pedi response < 30), moderate response (ACR Pedi response > 30 and 


<70) and good response (ACR Pedi response ≥ 70). The six-month discontinuation rate was 0.126 for 


no response, 0.09 for moderate response, and 0.042 for good response. 


 
Estimation of QALYs  


The company conducted a literature review that identified one study reporting utility values suitable 


for use in the model (Prince and colleagues123). This study reported utility scores obtained using the 


HUI3 questionnaire to JIA patients starting treatment with etanercept in the Dutch ABC register. 


Based on these data, the company used for values at time 0 for the patients who are off treatment 


(utility of 0.53), and used values at time one year for patients on treatment (utility of 0.73).  
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The assessment group identified a couple of errors in the Roche model with regard to estimation of 


QALYs. Firstly, utility values for patients have been applied as if patients were on treatment for some 


time after finishing the first-line biologic treatment, when these patients should have been assigned 


the off treatment utility. Secondly, utility values have been incorrectly calculated as the utility value 


for one year has been assigned to each cycle of six months. Corrections to these errors can be found in  


Table 48 of this assessment report.  
 
Estimation of costs 


The costs associated with each health state was obtained from Prince and colleagues (2011),123 who 


report costs data from the Dutch ABC register for the year before and after starting etanercept. The 


total six-month health state cost for patients on treatment is £912.33 and off treatment is £1591.43. 


Treatment unit costs and doses were reported. Tocilizumab was provided with a confidential PAS 


discount ********. The model included costs for both IV infusion and for subcutaneous injection, as 


required by the treatment. The administration cost of an infusion (for tocilizumab) was £152.24, using 


inflated costs from Barton and colleagues (2004).139 The cost of an administration of a subcutaneous 


injection was £6.10 for children and £3.05 for a young person, assuming that a proportion of these 


patients would require nurse assistance.  


 
Cost-effectiveness results 


Table 46 and Table 47 show the cost-effectiveness results from the CS for tocilizumab compared to 


adalimumab when used in combination with methotrexate or as a monotherapy. The CS states that the 


results indicate that both treatments are of similar clinical- and cost-effectiveness whether used in 


combination with methotrexate or as a monotherapy. The company  urges caution in interpretation of 


the QALY estimates, but conclude that tocilizumab is less expensive and therefore represents better 


value to the NHS. 


 


Table 46 Roche base case results: combination therapy 


 
Adalimumab + 
methotrexate 


Tocilizumab + 
methotrexate 


Incremental 
Difference 


ICER 
(£ per QALY) 


Total QALYs 18.76 18.72 -0.0303   
Total Cost £81,827 £70,707 -£11,120 South West Quadrant1 


ICER, Incremental Cost-Effectiveness Ratio. QALY, Quality Adjusted Life Year. 
1 Adalimumab vs. tocilizumab has an ICER of £367,551 
 


Table 47 Roche base case results: biologic DMARD monotherapy 


 Adalimumab  Tocilizumab  Incremental Difference 
ICER 
(£ per QALY) 


Total QALYs 18.65 18.7 0.0455   
Total Cost £74,576 £68,560 -£6,015 Dominant 


ICER, Incremental Cost-Effectiveness Ratio. QALY, Quality Adjusted Life Year. 
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The CS does not include any sensitivity analyses. It includes an exploratory analysis with etanercept. 


This analysis assumed a class effect across anti-TNFs in polyarticular JIA. 


 
Critique of the company’s submission  


There are some concerns over the reliability of the model results in the Roche submission due to 


errors found by the assessment group in the calculation of QALYs. 


 


The assessment group has corrected the errors in the Roche model by applying the off treatment 


utility values when patients finished the first-line biologic treatment and assigning the 6-month utility 


value to each cycle. In addition the mortality rate has been reduced to 0.03% per cycle to reflect that 


of the general population. The results for this analysis are shown in Table 48. The corrected results 


show reduced QALYs and increased costs for adalimumab and tocilizumab in combination with 


methotrexate compared to the base case results. However the incremental QALYs and costs between 


the tocilizumab and adalimumab are similar in the corrected results to the base case results.  


 


Table 48 Corrected Roche model results: combination therapy 


 
Adalimumab + 


methotrexate 
Tocilizumab + 
methotrexate 


Incremental 
Difference 


ICER
(£ per QALY) 


Total QALYs 10.10 10.05 -0.05   
Total Cost £95,761 £83,593 -£12,168 South West Quadrant1 


ICER, Incremental Cost-Effectiveness Ratio. QALY, Quality Adjusted Life Year. 
1 Adalimumab vs. tocilizumab has an ICER of £251,208 
 
 


Review of AbbVie submission to NICE (adalimumab) 
The company did not provide a systematic review of cost-effectiveness studies or an economic 


evaluation.77 They discussed the interventions in the NICE scope: adalimumab, etanercept, abatacept, 


tocilizumab, and methotrexate. In sections 5.8 to 5.10 of the CS, the company provides justifications 


for not conducting an economic evaluation. Other sections of the CS provide details on what the 


company would consider important in conducting an economic evaluation in JIA, including an 


evaluation of the costs associated with surgeries and vision loss.  


 


The company states that an economic evaluation was not conducted due to a lack of the appropriate 


utility data for HRQoL, heterogeneity in study methods and populations between the interventions 


that complicated indirect comparisons, and a lack of long-term effectiveness data. The company 


identified one HRQoL study (Prince and colleagues, 2011123), which collected HUI3 utilities in 


addition to other JIA clinical variables such as the CHAQ score. The data collected from Prince and 


colleagues (2011)123 was deemed unsuitable to map the CHAQ to HUI3 due to insufficient sample 
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size, but was considered the most suitable source of utility data by the company. The CS discusses the 


use of an algorithm by Khan and colleagues140 that mapped the PedsQL instrument (Pediatric Quality 


of Life Inventory) to EQ-5D in secondary school pupils. The company notes the potential limitations 


in the use of this method in JIA, as PedsQL was not collected in any of the JIA biologic DMARD 


RCTs. The company considers that the biologic DMARD trial populations and study methods were 


not sufficiently similar to allow indirect comparison through network meta-analysis. The CS 


concluded that using current data and methods would lead to “untenable” uncertainty (CS page 90). 


 


Review of the Pfizer submission to NICE (etanercept) 


Pfizer did not submit any cost-effectiveness evidence.97 The CS notes the limitations raised in the 


previous submissions for NICE of etanercept TA3543 and tocilizumab TA238.44 These relate to the 


limitations in the HRQoL data and the limited evidence on the long-term outcomes and the 


effectiveness of the treatments. The CS states that any cost-effectiveness evidence would be 


associated with considerable and unresolvable uncertainty. The company submitted a cost-analysis 


that compared the annual costs for the first year of treatment based on etanercept against adalimumab 


and tocilizumab in patients with polyarticular JIA. The CS states that the cost-analysis showed that 


etanercept is the biologic DMARD with the lowest acquisition cost compared to list prices for 


tocilizumab and adalimumab.     


 


Comparison of economic models in companies’ submissions   


The companies’ submissions differ in the approach to providing economic evidence for biologic 


DMARDs for JIA. Only one company (Roche) constructed an economic model for tocilizumab that 


included both costs and outcomes. Two companies (BMS for abatacept and Pfizer for etanercept) 


submitted cost-analyses and assumed that the biologic DMARDs were equivalent, whilst the 


remaining company (AbbVie for adalimumab) considered that there were too many limitations with 


any potential analysis and therefore did not submit an economic analysis. 


 
While AbbVie has raised valid concerns about uncertainty in the data available for conducting an 


economic evaluation, we consider that concerns about uncertainty are an insufficient justification for 


not building an economic model. A model provides a representation of current knowledge in a subject 


and uncertainty is part of that current knowledge. A model, even an uncertain one with limitations 


noted by the company, gives a more transparent description of available knowledge and allows more 


informed decision making than simply presenting clinical trial data from trials that only represent a 


highly selected sub-group of the drug licenses. Modelling also allows the exposure of the most 


valuable areas for future research enquiries. 
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BMS and Pfizer consider that all of the treatments are equivalent. It is noted that the available 


evidence base consists of small trials that lack the statistical power to justify this assumption and 


Otten and colleagues (2013)79 do not conclude that there is equivalent efficacy between the 


treatments, but that the treatments are similar.  


 


Briggs and O’Brien (2001)141 argue that cost-minimisation analysis should only be conducted when 


equivalence of comparators has been statistically demonstrated. Dakin and Wordsworth (2013)142 


argue that the limitations of cost-minimisation analysis do not allow appropriate assessment of 


uncertainty or value of future research and may lead to biased conclusions. It is also the case that 


equivalence of one clinical outcome does not mean equivalence of all clinical outcomes. Patients may 


have the same QoL on treatment, but have different adherence and discontinuation, or different AEs 


for example. For these reasons, cost-minimisation analysis is generally foregone in favour of cost-


effectiveness analysis and/or cost-utility analysis. 


 
Roche have provided a cost-utility analysis that compared two of the biologic DMARDs (adalimumab 


and tocilizumab). The model appears to be a reasonable attempt at modelling JIA, albeit only in two 


of the biologic DMARDs. However, we have noted errors in the calculation of QALYs in the model, 


which limit the credibility of the results. 


 


5.5 Independent economic evaluation 


The models described in our systematic review of economic evaluations (Section 5.2) had certain 


methodological limitations and were not wholly generalisable to the NHS. Furthermore, the economic 


evaluation used to inform the NICE appraisal of tocilizumab for systemic JIA (NICE TA238) was 


subject to a number of concerns from the Appraisal Committee, especially with regard to the 


estimation of HRQoL.44 Given the limitations of existing available models we therefore constructed a 


de novo economic model to inform this current appraisal. 


 


The model estimates the costs, benefits and cost-effectiveness of the four biologic DMARDs in 


patients with JIA and inadequate responses to, or intolerance of, methotrexate. The model compares 


the biologic DMARDs (in combination with methotrexate, where permitted) with a DMARD (e.g. 


methotrexate), as specified in the NICE scope. The model does not compare the biologic DMARDs 


with best supportive care (e.g. NSAIDS; corticosteroids) for patients who cannot tolerate a DMARD 


as there are limited data available to make this comparison. Furthermore, patients who are intolerant 


to a DMARD such as methotrexate would be offered a biologic DMARD rather than best supportive 


care, particularly to avoid potential adverse effects of long-term corticosteroid use.143  
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The evidence used in the model was taken from data sources for such as the RCTs of biologic 


DMARDS (in which a number of JIA sub-types were represented, with polyarticular course JIA being 


the predominant sub-type), and data sources such as registry studies comprising mixed JIA 


populations (primarily comprising polyarticular and oligoarthritis JIA patients, but also small 


proportions of patients with ERA, PA and systemic JIA). However, there was insufficient evidence 


available for all input parameters to permit a cost-effectiveness sub-group analysis for each of the 


respective types of JIA within the scope of the appraisal. Therefore the modelled patient population is 


people with JIA, with the results of particular relevance to people with polyarticular course JIA 


(extended oligoarthritis, and RF +ve and RF –ve polyarthritis). The biologic DMARDs are assessed in 


this report within their licenced indications (e.g. the cost-effectiveness estimates for some of the 


biologic DMARDs cannot be applied to JIA sub-types for which they are not licensed, such as 


abatacept and tocilizumab for the treatment of ERA and PA).   


 


The model was populated with clinical-effectiveness data from the included RCTs in our systematic 


review of clinical-effectiveness (Section 4), HRQoL data from our systematic review of HRQoL 


studies (Section 5.3) and cost data derived from published studies (where available), as well as 


national and local NHS unit costs.  


 
The economic evaluation was from the perspective of the NHS and PSS, with only these direct costs 


included. The model estimates the long term costs and benefits from each of the treatments. The costs 


and benefits were discounted at 3.5%, as recommended by NICE.129 The base price year for the costs 


was 2014. The intervention effect, in terms of reducing disease flare, was derived from the systematic 


review of clinical-effectiveness reported in Section 4. The outcome of the economic evaluation is 


reported as incremental cost per QALY gained. 


5.6 Methods for independent economic analysis 
 


A Markov model was developed in Microsoft Excel to assess the cost-effectiveness of the biologic 


DMARDs. The model contains health states for ‘on treatment’, ‘off treatment’, ‘remission off 


treatment’ and ‘death’. A diagram of the model is shown in Figure 8. The model uses three-month 


cycles to be consistent with the usual time between outpatient appointments for JIA patients. A time 


horizon of 30 years was modelled as the base case, with shorter and longer horizons tested in 


sensitivity analyses. This time horizon was considered sufficiently long to capture the costs and 


effects of biologic DMARDs for paediatric patients, given the uncertainty around the long term 


clinical outcomes for adults with JIA. The model structure is based upon the clinical pathway of 


patients who participated in the withdrawal RCTs, described in section 4, the natural history of JIA 


described in registry data and discussions with clinical experts. The starting age of patients in the 







120 
 


model is 11 years old, based upon the mean age of patients in the RCTs. Patients’ height and weight 


are assumed to be similar to those in the general population. 


 


Patients treated with a biologic DMARD continue on treatment unless they die or withdraw from 


treatment due to adverse effects, loss of efficacy or clinical remission off treatment. Patients with 


clinical remission who have their treatment discontinued may relapse and resume treatment with a 


biologic DMARD. Based on clinical advice, we assumed that clinicians would be reluctant to stop 


treatment with a biologic DMARD due to remission because of the risk of relapse and so for the base 


case analysis we assume that no patients discontinue treatment due to remission. We investigate 


discontinuation due to remission in more detail in a scenario analyses. Therefore, for the base case 


analysis no patients enter the ‘clinical remission off treatment’ health state and this is indicated in the 


diagram by dotted lines for this health state.  


 


In the base case analysis, patients treated with adalimumab, etanercept and tocilizumab receive only 


one line of biologic DMARD treatment. Patients treated with abatacept receive two lines of biologic 


DMARD treatment, as abatacept is licensed for use only after a preceding anti-TNF. Following 


withdrawal from these biologic DMARDs, patients continue on a standard treatment regimen that 


does not contain a biologic DMARD.  


 


In a scenario analysis (scenario v), we investigate multiple lines of treatment with biologic DMARDs, 


which reflects the range of strategies used in clinical practice. Patients continue on the subsequent 


treatments until they die or withdraw from treatment, due to adverse events, loss of efficacy or clinical 


remission. Following withdrawal from the final biologic DMARD, patients continue on a standard 


treatment regimen that does not contain a biologic DMARD.  


 


Patients treated with methotrexate only (i.e. not receiving a biologic DMARD) are assumed to 


continue on treatment unless they die or withdraw from treatment due to adverse events, loss of 


efficacy.  


 


The model incorporates disease flares to estimate the clinical-effectiveness of treatment. This was the 


primary outcome measure in the RCTs of the biologic DMARDs. Patients who have a disease flare 


continue in their current health state in the model but are allocated a HRQoL disutility and an 


additional health care cost during that cycle.  


 


The costs in the model comprise drug treatment, consultation, and monitoring costs and costs for 


treating AEs. Costs used in the model are described in more detail in Section 5.6.1. HRQoL is 


estimated according to each health state.  
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In each cycle the total costs and QALYs are calculated by multiplying the individual costs and 


HRQoL by the number of people in the cohort still alive for each of the treatments. The total long 


term costs and QALYs are calculated by aggregating the costs and QALYs for all cycles. The total 


discounted QALY gain and cost of treatments are calculated and compared to give the cost-


effectiveness of the treatments. 


 


Assumptions are applied to all treatment options unless explicitly stated otherwise. These assumptions 


have been made due to an absence of data and have been informed by discussion with our clinical 


advisors. The model includes the following main assumptions: 


 There are few studies for biologics, other than etanercept, that report long term discontinuation 


due to adverse events and inefficacy. The discontinuation rate is assumed to be similar for each of 


the biologic DMARDs.  


 Our clinical-effectiveness review concluded that there is no evidence of a difference in efficacy 


between biologics and therefore we assumed that the quality of life utility values are the same for 


all biologic DMARDs (‘On treatment’).  


 It is currently unclear whether the effectiveness of subsequent lines of biologic DMARDs would 


be reduced or remain the same. The effectiveness of the biologic DMARDs is assumed to be 


similar taken as a first or subsequent line biologic treatment.  This applies to the abatacept as 


second line biologic DMARD in the base case, and to the scenario analysis that models three lines 


of biologic DMARD treatment (scenario v). 


 


 


 


Figure 8  Schematic of the SHTAC JIA model structure 


 


Evaluation of uncertainty 


The evaluation of the cost-effectiveness of treatment for JIA is based on uncertain information about 


variables such as the clinical effect, HRQoL and resource use. This uncertainty was evaluated using 
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deterministic and PSA. One-way deterministic sensitivity analyses were conducted to evaluate the 


influence of individual parameters on the model results and test the robustness of the cost-


effectiveness results to variations in the structural assumptions and parameter inputs (Section 5.7). 


Where possible, the parameters were varied according to the ranges of the confidence intervals of 


these parameters based on the published estimates. Where these data were not available an alternative 


range was chosen. 


 


Multi-parameter uncertainty in the model was addressed using PSA (Section 5.7).144 In the PSA, 


probability distributions are assigned to the parameter point estimates used in the base case analysis. 


The model is run for 1000 iterations, with a different set of parameter values for each iteration by 


sampling parameter values at random from their probability distributions.  


 


The uncertainty surrounding the cost-effectiveness of the treatment is represented on a cost-


effectiveness acceptability curve (CEAC) according to the probability that the intervention will be 


cost-effective at a particular willingness to pay threshold.  Appendix 11 reports the parameters 


included in the PSA, the form of distribution used for sampling each parameter, and the upper and 


lower limits assumed for each variable.  


 


Model validation 


The model was validated by checking the model structure, calculations and data inputs for technical 


correctness by another researcher. The structure was reviewed by clinical experts from the advisory 


group for its appropriateness for the disease and its treatment. A senior health economist from the 


advisory group reviewed the methods and assumptions of the economic evaluation. The robustness of 


the model to changes in input values was tested using sensitivity analyses to ensure that any changes 


to the input values produced changes to the results of the expected direction and magnitude.  


 


5.6.1 Data sources 
 


Effectiveness data 


Disease flare 


The risk of disease flare was included in the model as a relative risk compared to methotrexate (Table 


49), as derived from our systematic review of clinical-effectiveness (Section 4.1.2). The baseline risk 


of flare for methotrexate was a weighted average of the risk of flare estimates from the placebo arms 


of the abatacept, adalimumab and tocilizumab trials, converted to a three month cycle risk. For each 


biologic DMARD, the risk of flare was derived using the relative risk for that treatment, compared to 


methotrexate from the relevant RCT, multiplied by the baseline risk. 
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Table 49 Risk of disease flare 


Disease Flare Risk of flare per cycle Source 


Methotrexate 0.25 Ruperto et al.57, Lovell et al. 200861 


Brunner et al.68 


Abatacept 0.09 Ruperto et al.57 


Adalimumab 0.14 Lovell et al. 200861 


Etanercept 0.09 Lovell et al. 200042 


Tocilizumab 0.14 Brunner et al.68 


 


Treatment discontinuation 


 


Treatment discontinuation was assumed to be due to AEs, lack of efficacy or clinical remission. 


Estimates for treatment discontinuation were identified through a literature search of trial and registry 


data. The first model cycle has certain different treatment discontinuation parameters because it was 


designed to represent the open label lead-in phase of the RCTs.  


 


The estimates for the first model cycle were taken from the RCTs of the biologic DMARDs42;57;61;68 


for the open-label lead-in period (Table 50). For the period after the treatment lead-in, the clinical 


trials of the biologic DMARDs also include other categories of withdrawal (such as patient/guardian 


consent or physician decision), but it is unclear whether these categories would also apply to clinical 


practice or were particular to the trials. As a result, the discontinuation rate after the first model cycle 


was not taken from these clinical trials but from Tynjala and colleagues (2009)145 who conducted a 


retrospective observational study on JIA patients in Finland taking etanercept or infliximab with a 


four-year follow-up.  


 


There was little long-term data on treatment discontinuation identified except for etanercept and hence 


we assumed that the discontinuation rate would remain constant over time and would be the same for 


all biologic DMARDs (based on data for from Tynjala and colleagues 145). The discontinuation rate 


was 7% for AEs and 28% for inefficacy over four years. The discontinuation rate for inefficacy for 


methotrexate was taken from a retrospective analysis of the German Methotrexate Registry,146 which 


collected data on the efficacy and safety of methotrexate treatment since 2005. The discontinuation 


rate for inefficacy used in the model was 0.4% per cycle. The STRIVE registry (mentioned in section 


5.4 of this report) reported a methotrexate discontinuation rate for adverse events of 2.3% per year 


and this was converted to a three-month rate and used in the model.77 
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Table 50 Discontinuations during the trials’ lead-in time (1st cycle) 


Abatacept57 Adalimumab61 Etanercept42 Tocilizumab68 


Adverse events 0.5% 1.8% 1.4% 1.6% 


Loss of efficacy 9.5% 3.5% 2.9% 8.0% 


Total discontinuation 10.0% 5.3% 4.3% 9.6% 


 


Mortality 


Patients are assumed to have the same mortality rate as for the general population. Mortality was 


taken from age-related statistics from the Office of National Statistics.21 


 


Health related quality of life (HRQoL) 


Our systematic review of HRQoL studies (see Section 5.3) identified two potentially relevant studies 


that reported generic preference-based HRQoL studies of people with JIA who received a biologic 


DMARD.123;135 Furthermore, none of the clinical trials of the biologic DMARDs under review 


collected HRQoL data that could be used as health state utility values. We investigated methods for 


mapping HRQoL to treatment response, for example from CHAQ or ACR Pedi to HUI3, but 


concluded that the data available were insufficient to provide a reliable fit for modelling. Therefore 


the utility values used in the model were taken directly from the Dutch ABC registry by Prince and 


colleagues,123 as this study was considered to be of most relevance from the available literature. This 


study is described in more detail in section 5.3 of this report. It consists of patients who have a 


polyarticular course JIA and in whom the response to maximum dose of methotrexate is not sufficient. 


The utility value for patients who had not yet received etanercept in that study is assumed to be 


representative of those patients with uncontrolled disease not currently receiving a biologic DMARD, 


i.e. those patients in the methotrexate only arm and those patients who discontinue biologic DMARD 


therapy. In the study by Prince and colleagues,123 most of the patients were still receiving 


methotrexate. In the absence of any other utility data, we assumed that all biologic DMARDs would 


have the same utility values as each other, and this would increase over time as seen in the Prince and 


colleagues study.123 For simplicity, for the scenarios with additional lines of biologic treatments 


(scenario analysis v), we assumed that treatment with the biologic DMARD would have a constant 


utility value of 0.74 (i.e. the value after 15 months of treatment for second and third line biological 


DMARD treatment). The annual health state utility values used are shown in Table 51. 


 


Patients with a disease flare are assumed to have an associated disutility. We assumed that patients 


with a disease flare would have a similar HRQoL to patients with uncontrolled disease, but with 


appropriate treatment would recover from their disease flare within three months (one model cycle). 


Assuming patients recovered HRQoL at a constant rate over the model cycle, then the average 
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HRQoL for these patients during that cycle would be 0.655, and converting this to an annual disutility 


would be equivalent to 0.03 per flare.  


 


Table 51 HRQoL utility values 


HRQoL utility values Per year Source 


No treatment 0.53 Prince et al.123 


Treatment with first line biologic, 0-3 months 0.53 Prince et al.123 


Treatment with first line biologic, 3-15 months 0.69 Prince et al.123 


Treatment with first line biologic, 15-27 months 0.74 Prince et al.123 


Treatment with first line biologic, 27+ months 0.78 Prince et al.123 


Treatment with second and third line biologic 0.74 Prince et al.123 


Disutility for disease flare 0.03 Assumption 


 


Caregiver disutility 


We conducted a literature search of studies reporting the quality of life impact on caregivers of 


patients with JIA and did not identify any studies that reported HRQoL as utility values. The precise 


quality of life impact on primary caregivers of patients with JIA, in terms of change in HRQoL utility 


values, is unclear. A study by Bruns and colleagues147 examined the HRQoL and disease burden of 


primary caregivers of 70 patients with JIA. They used the CHAQ, SF-36, and the psychiatric 


screening questionnaire (SRQ-20). The burden of disease on the caregivers was measured by the 


caregiver burden scale (CB Scale). They concluded that there was a high prevalence of 


psychoemotional disturbance in JIA caregivers and the burden of disease on the caregivers was 


primarily related to patients’ emotional status (rather than their physical status).  


 


In the absence of suitable HRQoL data for caregiver disutility, we assumed in the base case analysis 


there was no utility benefit for parents of children and young people and varied this assumption in a 


scenario analysis (scenario iv).  


 


Estimation of costs 


Drug costs 


Drug unit costs and doses were based on the British National Formulary for Children (BNFC) 2015.148 


A summary of the dose and unit cost of treatment for each of the comparators is given in Table 52. 


The manufacturers of abatacept and tocilizumab have provided a confidential PAS. Cost-effectiveness 


results for these treatments presented in section 5.7 of this report are based on the drug list price, 


whilst a commercial in confidence separate appendix to this report presents results with the 


confidential PAS discount applied. Patient height, weight and body surface area were taken from the 


British National Formulary (BNF) and reflect the increase in child’s height and weight as they grow 
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older.149 The administration costs for IV infusion was £154 based on an HTA monograph of disease 


modifying drugs in the treatment of rheumatoid arthritis (Stevenson and colleagues138). We assumed 


that for patients taking methotrexate, half would receive oral and half subcutaneous administration, 


based upon clinical advice. 


Table 52 Drug acquisition costs and dosages (Source BNFC) 


Parameter Methotrexate Abatacept Adalimumab Etanercept Tocilizumab 


Drug dose 10 - 15 mg/m² 10mg/kg 24 mg/m2 (max. 


40 mg) aged 4-


13 years; 


40 mg (aged 


13-18 years) 


0.4 mg/kg (up 


to a maximum 


of 25 mg per 


dose) 


10mg/kg for 


patients less 


than 30 kg; 


8mg/kg for 


patients over 30 


kg 


Method Subcutaneous 


injection / Oral 


IV infusion Subcutaneous 


injection 


Subcutaneous 


injection 


IV infusion 


Dosing 


schedule 


Once weekly Infusions given 


at week 0, 2,4 


8,12, 16 


Every other 


week 


Twice weekly Every 4 weeks 


Unit cost Oral: 2.5 mg, 24 


tab pack £2.22, 


28 tab pack 


£2.60;  


Subcutaneous: 


Metoject pre-


filled syringe. 50 


mg/mL, 


0.15 mL=£14.85, 


0.2 mL = £15.29, 


0.3 mL=£16.57, 


0.4 mL = £17.84, 


0.5 mL = £18.48, 


0.6 mL = £18.95 


250-mg vial = 


£302.40 


40-mg prefilled 


pen or prefilled 


syringe = 


£352.14 


10-mg vial = 


£35.75; 25-mg 


vial = £89.38, 


25-mg prefilled 


syringe = 


£89.38 


3 mL (80-mg 


vial) = £102.40, 


10 mL (200-mg 


vial = £256, 


20 mL (400-mg 


vial) = £512.00 


Administration 


cost 


0 £154 0 0 £154 


 


Patients taking biologic DMARDs also receive concomitant methotrexate treatment as shown in Table 


53. These values have been taken from the RCTs or registries for these treatments. Patients receiving 


etanercept in the model do not also receive methotrexate, according to etanercept’s marketing 


authorisation.  It was assumed that 20% of patients in the methotrexate comparator arm would be 


intolerant to methotrexate and therefore would not receive it.123 







127 
 


 


Table 53 Concomitant biologic DMARD and methotrexate use 


 


Methotrexate 
only Abatacept Adalimumab Etanercept Tocilizumab


Methotrexate 
use, % 80% 80% 69% 0% 82%


 


Resource use 


We conducted a literature search for costing studies in patients with JIA and identified two relevant 


studies. Thornton and colleagues138 examined the resources used and associated patient-based costs 


during the first year after diagnosis for JIA patients in the UK. Prince and colleagues123 analysed the 


costs of treatment for patients in the Dutch ABC register before and after receiving etanercept. There 


are limitations to both studies: the patients in the Thornton and colleagues138 study are likely to have 


different resources and costs in the first year after diagnosis than the patients included in this 


assessment report; for example they may have had less severe disease. The resources used by patients 


in the Prince and colleagues study123 are not reported and it is unclear how different Dutch health care 


costs would be to the NHS. Our clinical experts commented that the resources for monitoring patients 


costs were not substantially different between the patients treated with methotrexate only or with a 


biologic DMARD and were broadly similar to those in the Thornton and colleagues138 study. We 


therefore used the resources described by Thornton and colleagues in the base case and explored the 


costs used by Prince and colleagues123 in a scenario analysis (scenario ii). The assumed resources used 


by patients are shown in Table 54. Blood tests consisted of the combined cost of full blood count, C-


reactive protein, urea and electrolytes, and a liver function test. Clinical imaging consisted of the 


combined cost of MRI scan, Dual-energy X-ray absorptiometry (DEXA) scan, ultrasound and X-ray. 


The total health care cost for patients on biological treatment and off biologic treatment using the 


resources shown in  


 


Patients who experienced a disease flare received one or more injections of intra-articular 
steroids, and were treated as a paediatric rheumatology inpatient case at a cost of £429.97.150  
 


Adverse events (AE) 


The database of studies from our systematic review was searched for studies reporting any AEs or 


discontinuation. In addition, the company submissions were consulted for any relevant data. Whilst 


the types and frequencies of AEs were reported, no cost data were identified in any of the studies that 


reported serious adverse events (SAE) or discontinuation rates, or in observational studies reported in 


the company submissions. In order to identify data, previous NICE technology appraisals were 
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searched. Neither of the JIA technology appraisals, TA35 and TA238, contained data on the cost of 


SAEs.43;44 


Table 54 was £724 per cycle. 


 


Patients who experienced a disease flare received one or more injections of intra-articular steroids, 


and were treated as a paediatric rheumatology inpatient case at a cost of £429.97.150  


 


Adverse events (AE) 


The database of studies from our systematic review was searched for studies reporting any AEs or 


discontinuation. In addition, the company submissions were consulted for any relevant data. Whilst 


the types and frequencies of AEs were reported, no cost data were identified in any of the studies that 


reported serious adverse events (SAE) or discontinuation rates, or in observational studies reported in 


the company submissions. In order to identify data, previous NICE technology appraisals were 


searched. Neither of the JIA technology appraisals, TA35 and TA238, contained data on the cost of 


SAEs.43;44 


Table 54 Resource use and unit costs 


Resource per year 


Resource use per year   


Off biologic 


treatment 


On biologic 


treatment Unit cost 


Reference 


GP visit 10 10 £46.00 PSSRU 2014151 


Hospital appointments   


Rheumatology paediatric 


consultant 


5.58 5.58 £234.86 National reference costs 


2013/14150 


Ophthalmologist 2.69 2.69 £114.73 National reference costs 


2013/14150 


Specialist nurse 7.00 7.00 £40.00 PSSRU 2014151 


Physiotherapist 4.00 4.00 £16.50 PSSRU 2014151 


Occupational therapist 0.65 0.65 £16.50 PSSRU 2014151 


Podiatry 


0.61 0.61 £43.59 National reference costs 


2013/14150 


Hospital tests   


Blood tests 1 1 £46.27 Thornton et al. 2008152, updated 
to 2013/14 values using PSSRU 
HCHS Index Clinical imaging 1 1 £386.42 


Disease flare     


Inpatient treatment per 


disease flare 
  


£429.97 National reference costs 


2013/14150 


PSSRU, Personal Social Services Research Unit. 
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Due to the paucity of data in JIA, technology appraisals of RA were also assessed. Of the six 


technology appraisal publications available on the NICE website,153-158 only one contained data for the 


cost of an adverse event, TA195: ‘Adalimumab, etanercept, infliximab, rituximab and abatacept for 


the treatment of rheumatoid arthritis after the failure of a TNF inhibitor’.157 A Pfizer CS provided the 


only relevant cost data in TA195. Pfizer assumed an SAE involved two GP visits, seven days of 


hospitalisation, and a utility decrement of 0.05, with a total cost of £1181. No specific adverse events 


were identified by Pfizer. Further details on the types of SAE experienced by JIA patients are given in 


Section 4.1.2 and in Appendix 2 of this assessment report. The most common SAEs were serious 


infections and infestations, but SAEs also included autoimmune diseases and malignancies. All 


independent analyses in RA conducted by assessment groups to this point have been based on the 


Birmingham Rheumatoid Arthritis Model (BRAM),139 which assigns a cost to increases in HAQ 


scores. In JIA, it is not possible to model SAE costs in this way due to lack of HAQ in the RCTs. 


 


In order to model the cost of SAEs, healthcare resource group codes for intermediate and severe 


paediatric infections were consulted. Additionally, a study in etanercept patients by Otten and 


colleagues indicated that the median length of hospitalisation for SAEs was nine days (IQR 2-12).159 


Given this, we estimated inpatient costs by averaging all spells for intermediate and major paediatric 


infections (£1,532.87). 


 


A summary of the input parameters used in the model are shown in Table 55. 


 


Table 55 Summary of the input parameters used in the SHTAC economic model 
 
Parameter Mean Higher 


value 
Lower 
value 


Source 


Starting age, years 11 15 6 Assumption, based on RCTs 


Time horizon, years 30 10 70 Assumption 


Discount rate, costs 3.5% 6% 1.5% NICE reference case129 


Discount rate, benefits 3.5% 6% 1.5% NICE reference case129 


Utility values, per cycle     


No treatment 0.13 0.15 0.11 Prince et al.123 


Treatment after 3 months 0.17 0.20 0.15 Prince et al.123 


Treatment after 15 months  0.19 0.21 0.16 Prince et al.123 


Treatment after 27 months 0.20 0.23 0.16 Prince et al.123 


Disease flare disutility 0.03 0.04 0.02 Assumption 


Disease flare, per cycle     


Placebo 0.25 0.34 0.16 Ruperto et al.57, Lovell et al. 200861 


Brunner et al.68 


Abatacept 0.09 0.16 0.05 Ruperto et al.57 


Adalimumab 0.14 0.23 0.09 Lovell et al. 200861 
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Etanercept 0.09 0.17 0.04 Lovell et al. 200042 


Tocilizumab 0.14 0.20 0.09 Brunner et al.68 


Adverse events 1st cycle     


Abatacept 0.53% 1.51% 0.00% Ruperto et al.57 


Adalimumab 1.75% 3.71% 0.00% Lovell et al. 200861 


Etanercept 1.45% 4.19% 0.00% Lovell et al. 200042 


Tocilizumab 1.60% 3.36% 0.00% Brunner et al.68 


Loss of efficacy     


Abatacept 9.47% 13.59% 5.36% Ruperto et al.57 


Adalimumab 3.51% 6.25% 0.76% Lovell et al. 200861 


Etanercept 2.90% 6.82% 0.00% Lovell et al. 200042 


tocilizumab 7.98% 11.90% 4.06% Brunner et al.68 


Further line treatment     


AEs, biologic DMARD 0.43% 0.82% 0.04% Tynjala et al.145 
 


Loss of efficacy biologic 
DMARD 


2.00% 2.59% 1.41% Tynjala et al. 145 
 


AEs, methotrexate 0.58% 0.82% 0.34% STRIVE 77 


Loss of efficacy methotrexate 0.42% 0.79% 0.05% Klein et al.146 


Costs     


On biologic DMARD cost £724 £940.92 £506.65 National Reference costs 2013/14150 
PSSRU 2014151 Off biologic DMARD cost £724 £940.92 £506.65 


SAE cost £1,533 £1,993 £1,073 National Reference costs 2013/14150 


Disease flare cost £430 £301 £559 National Reference costs 2013/14150 


 


5.7 Results of the independent economic analysis 
 


This section reports the cost-effectiveness results for a person with JIA who received treatment with a 


biologic DMARD in combination with methotrexate (where permitted) compared to those who 


received methotrexate only. Results for costs and QALYs are presented for each treatment, with costs 


and benefits discounted at 3.5%. The results are presented for biologic DMARDs licensed for use as a 


first-line biologic treatment, i.e. adalimumab, etanercept and tocilizumab and then presented for 


abatacept as a second-line biologic treatment following previous treatment with an anti-TNF. The 


results shown in this section are for the drug list price and the results with the confidential PAS 


discount for abatacept and tocilizumab are presented in a commercial in confidence separate appendix 


to this report. 


 


Licensed first line biologics: adalimumab, etanercept and tocilizumab 


 


The undiscounted summary results of the analyses for adalimumab, etanercept and tocilizumab 


compared to methotrexate for the treatment effects are shown in Table 56 - Table 58. In the base case, 


total undiscounted QALYs vary between 14.98 for methotrexate to 17.99 for tocilizumab (Table 56). 
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Patients on methotrexate only have higher QALYs in the off biologic DMARD health state than the 


patients on biologics as they spend more time in this health state. The summary results of the 


undiscounted drug costs are shown in Table 57. The total undiscounted drug acquisition cost of the 


biologic DMARDs varied between £103,497 and £128,071 for treatment first with etanercept and 


tocilizumab respectively compared to a total undiscounted cost of £7029 for patients treated with 


methotrexate only. The total patient costs varied between £107,299 and £225,797 for methotrexate 


only and tocilizumab respectively. As noted earlier, patients taking etanercept do not receive 


methotrexate, which partially explains the lower costs for the etanercept regimen.  


 


The base case discounted cost-effectiveness results are shown in Table 58. Each of the biologic 


DMARDs is more expensive than methotrexate only, with the incremental cost ranging from £77,513 


to £82,995 for etanercept and tocilizumab respectively. The incremental cost-effectiveness versus 


methotrexate only for adalimumab, etanercept and tocilizumab is £38,127, £32,256 and £38,656 per 


QALY gained respectively. The results are not presented as an incremental analysis of the biologic 


DMARDs as the costs and QALYs for each biologic DMARD are generally similar and it has been 


previous discussed in (Section 4.1.2) that the biologic DMARDs may be regarded as similar in 


effectiveness. 


 


Table 56 Summary of the total undiscounted QALYs in each health state for treatment with 1st 


line biologic compared to methotrexate 


 Health state QALYs 


Treatment On biologic DMARD Off biologic DMARD Disease flare Total 


Methotrexate only N/A 15.9 -0.9 14.98 


Adalimumab 8.6 9.9 -0.8 17.77 


Etanercept 8.5 10.0 -0.7 17.81 


Tocilizumab 9.2 9.5 -0.8 17.99 


 


Table 57 Summary of the total undiscounted costs in each health state for treatment with 1st line 


biologic compared to methotrexate  


 Medical Drug AEs Flare Total 


Methotrexate only £86,938 £7,029 £498 £12,834 £107,299 


Adalimumab £86,938 £114,701 £248 £10,805 £212,693 


Etanercept £86,938 £103,497 £254 £9,766 £200,454 


Tocilizumab £86,938 £128,071 £269 £10,519 £225,797 
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Table 58 Cost-effectiveness of 1st line biologic DMARDs versus methotrexate only  


 Costs, £ QALYs Incremental 


costs 


Incremental 


QALYs 


ICER (£ per QALY gained) 


versus methotrexatea 


Methotrexate only £67,426 9.35    


Adalimumab £145,047 11.40 £77,513 2.0 £38,127 


Etanercept £134,868 11.44 £67,334 2.1 £32,526 


Tocilizumab £150,530 11.52 £82,995 2.1 £38,656 


a Results presented compared to methotrexate; no incremental analysis presented. 


Note: Abatacept was not included in this analysis as the marketing authorisation is not for first line biologic DMARD 


 


Licensed second line biologic: abatacept 


 


Abatacept is licensed for use after at least one previous anti-TNF biologic DMARD. The results are 


shown for abatacept, adalimumab, etanercept and tocilizumab compared to methotrexate. For each 


biologic comparator, patients are assumed to have been treated initially with etanercept as the first 


line biologic. The summary results of the non-discounted treatment effects are shown in Table 59. In 


the base case, total undiscounted QALYs vary between 14.98 for methotrexate and 20.07 for 


abatacept. The summary results of the undiscounted costs are shown in Table 60. The total 


undiscounted drug acquisition cost of the DMARDs varied between £7,029 for methotrexate only to 


£222,533 for abatacept respectively. The total patient costs varied between £107,299 and £317,097 for 


methotrexate only and abatacept respectively. 


 


Table 59 Summary of the total undiscounted QALYs in each health state for treatment with 2nd 


line biologics compared to methotrexate  


Treatment 


QALYs 


On biologic 


DMARD 


Off biologic 


DMARD 


Disease flare Total 


Methotrexate only N/A 15.9 -0.9 14.98 


Abatacept 15.8 4.8 -0.5 20.07 


Adalimumab 15.1 5.3 -0.6 19.80 


Etanercept 15.0 5.4 -0.5 19.82 


Tocilizumab 15.7 4.8 -0.6 20.00 


 


Table 60 Summary of the total undiscounted costs in each health state for treatment with 2nd 


line biologic DMARDs compared to methotrexate  


Treatment Costs, £ 
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Medical Drug AEs Flare Total 


Methotrexate only £86,938 £7,029 £498 £12,834 £107,299 


Abatacept £86,938 £222,533 £502 £7,124 £317,097 


Adalimumab £86,938 £184,594 £433 £8,118 £280,082 


Etanercept £86,938 £179,686 £440 £7,311 £274,374 


Tocilizumab £86,938 £205,174 £457 £7,840 £300,409 


 


The base case discounted cost-effectiveness results are shown in Table 61. The costs and QALYs are 


different to those for the first line biologic cost-effectiveness analysis (Table 58) because this analysis 


includes the costs and QALYs of two lines of biologics. The cost- effectiveness of the abatacept 


compared to methotrexate is £39,536 per QALY. The results are not presented as an incremental 


analysis as the costs and QALYs for the biologic DMARDs are similar.  


 


 
 


Table 61 Cost-effectiveness of 2nd line biologic DMARDs compared with methotrexate using list 


price 


 Costs, £ QALYs Incremental 


costs 


Incremental 


QALYs 


ICER (£ per QALY gained) 


versus methotrexatea 


Methotrexate only £67,534 9.37    


Abatacept £203,276 12.80 £135,742 3.4 £39,536 


Adalimumab £183,387 12.65 £115,853 3.3 £35,284 


Etanercept £179,580 12.67 £112,045 3.3 £33,948 


Tocilizumab £194,263 12.76 £126,728 3.4 £37,363 


a Results presented compared to methotrexate; no incremental analysis presented. 


 


5.7.1 Sensitivity analysis 
 


Deterministic sensitivity analysis 


 


Table 62 to Table 64 show the results of the deterministic sensitivity analyses for each of the biologic 


DMARDs versus methotrexate for the most influential parameters. Other parameters, such as time 


horizon, cost and frequency of disease flare, complete response rate and utility values were varied in 


the sensitivity analyses but were found to only have a negligible effect on the results. For each of the 


treatments, the models are most sensitive to the utility values chosen whilst on biologic DMARD 


treatment. They are also sensitive to the discount rate and the health state costs.  
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The deterministic sensitivity results for adalimumab versus methotrexate are shown in Table 62 and 


varied between £26,571 and £67,470 per QALY gained. 


Table 62 Deterministic sensitivity analysis for adalimumab versus methotrexate only 


Adalimumab vs methotrexate High CI Low CI Range 


Base case ICER: £38,127    


Utility treatment, long-term1 £26,571 £67,470 £40,898 


Utility no treatment £59,814 £27,982 £31,832 


Discount rate benefits £45,936 £32,123 £13,813 


Discount rate costs £31,919 £45,016 £13,097 


On biologic DMARD cost £41,630 £34,624 £7,006 


Off biologic DMARD cost £34,624 £41,630 £7,006 


Disease flare methotrexate £35,871 £40,598 £4,727 


AE adalimumab £37,983 £33,308 £4,675 


1 After treatment for more than 27 months with biological DMARD 


 


The deterministic results for etanercept versus methotrexate only varied between £22,886 and £56,196 


per QALY gained (Table 63).  


 


Table 63 Deterministic sensitivity analysis for etanercept versus methotrexate only 


Etanercept vs methotrexate High CI Low CI Range 


Base case ICER: £32,526    


Utility, treatment, long-term1 £22,886 £56,196 £33,310 


Utility no treatment £50,511 £23,986 £26,525 


Discount rate costs £26,909 £38,783 £11,874 


Discount rate benefits £39,075 £27,478 £11,598 


Start age £35,045 £26,173 £8,873 


Off biologic DMARD cost £29,118 £35,934 £6,817 


On biologic DMARD cost £35,934 £29,118 £6,817 


Disease flare Methotrexate £30,566 £34,668 £4,102 
1 After treatment for more than 27 months with biological DMARD 


 


The deterministic sensitivity results for tocilizumab versus methotrexate only varied between £26,835 


and £69,092 per QALY gained (Table 64). 


 


Table 64 Deterministic sensitivity analysis for tocilizumab versus methotrexate only 


Tocilizumab vs methotrexate High CI Low CI Range 


Base case ICER: £38,656    


Utility, treatment, long-term1 £26,835 £69,092 £42,257 
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Utility no treatment £58,865 £28,777 £30,088 


Discount rate costs £31,360 £46,904 £15,545 


Discount rate benefits £47,140 £32,196 £14,943 


Start age £42,589 £32,993 £9,596 


On biologic DMARD cost £42,130 £35,182 £6,948 


Off biologic DMARD cost £35,182 £42,130 £6,948 


Disease flare methotrexate £36,395 £41,130 £4,735 
1 After treatment for more than 27 months with biological DMARD 


 


The deterministic sensitivity analysis results for abatacept versus methotrexate only varied between 


£31,259 and £52,995 per QALY gained (Table 65). 


 


 


 


 


Table 65 Deterministic sensitivity analysis for abatacept versus methotrexate only 


Tocilizumab vs methotrexate High CI Low CI Range 


Base case ICER: £39,536    


Utility, treatment, long-term £31,529 £52,995 £21,467 


Discount rate costs £30,512 £50,137 £19,625 


Utility treatment 15-27 months £32,110 £51,430 £19,319 


Discount rate benefits £49,908 £31,906 £18,002 


Utility no treatment £50,345 £32,549 £17,796 


Start age £42,187 £33,234 £8,952 


On biologic DMARD cost £43,094 £35,978 £7,117 


Off biologic DMARD cost £35,978 £43,094 £7,117 
1 After treatment for more than 27 months with biological DMARD 


 


5.7.2 Scenario analysis 
 


We conducted several scenario analyses to investigate uncertainty for specific aspects of the 


modelling. The results of these analyses are presented for the first line biologics.  


 
i) Discontinuation of treatment due to clinical remission 


 
Patients with clinical remission off medication are at high risk of relapse. Baszis and colleagues160 


conducted a retrospective chart review in a cohort of 171 patients with JIA (of a range of sub-types 


but predominantly polyarticular course) in the United States treated with TNFα antagonists. They 


found that 12 months after stopping treatment only 33% still had clinical remission. Similarly, a 


retrospective chart review of 437 JIA patients from centres in the United States and Italy by Wallace 







136 
 


and colleagues161 estimated that 6% of patients, that had discontinued methotrexate therapy with 


clinical remission, had persistent remission after five years off treatment. 


 


The rate of discontinuation of biologic treatment varies between studies. In a retrospective 


observational study Tynjala and colleagues, patients receiving etanercept were followed up for four 


years and 10% of patients had discontinued treatment due to inactive disease. In the study by Baszis 


and colleagues160 80% of patients discontinued TNFα antagonist treatment due to inactive disease. We 


varied the discontinuation rate between that seen by Tynjala and colleagues145 (used in the base case) 


and Baszis and colleagues160.  


 


We assumed a relapse rate from Baszis and colleagues160 of 67% for that analysis and 40% relapse 


rate as seen in Wallace and colleagues161 for the ‘Tynjala and colleagues’ analysis. We assumed no 


patients on the methotrexate only arm would discontinue as fewer patients on methotrexate would be 


in remission. 


 


The results for the scenario with patients discontinuing treatment for clinical remission is shown 


in  


Table 66 for first line biologics compared to methotrexate only. In the scenario with the highest 


discontinuation rate, the cost-effectiveness of the biologics improves from the base case by about  


£4000 per QALY. 


 


Table 66 Cost-effectiveness for first line biologics versus methotrexate only with patients 


discontinuation of treatment for clinical remission  


 Remission off 


treatment (per 


cycle) 


Relapse 


rate 


ICER (£/QALY) versus methotrexate 


Adalimumab Etanercept Tocilizumab 


Base case 0%  £38,127 £32,526 £38,656 


Baszis et al.160 7.8% 67% £33,744 £28,580 £34,214 


Tynjala et al.145 0.66% 40% £37,512 £31,970 £38,028 


 


 


ii) Health state costs from Prince and colleagues 
 
The base case analysis uses health state costs estimated by a UK study by Thornton and colleagues138 


of patients during the first year after diagnosis. However, as stated earlier, this may not necessarily 


reflect the patient group in this economic evaluation as patients in that study were newly diagnosed. 
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The Roche CS cost-effectiveness analysis uses health state costs based on the Prince and colleagues 


study.123 Assuming hospital admissions would be for disease flare only, the health state costs per 


cycle are £589.51 and £408.91 for the off treatment and on treatment health states , respectively 


(compared to £724 in the base case). In this analysis the biologic DMARDs are slightly more cost-


effective and the ICER decreases by about £2900 per QALY compared to the base case analysis, e.g. 


the ICER for adalimumab decreases to £35,214 per QALY (Table 67). 


 


Table 67 Summary of the cost-effectiveness for adalimumab, etanercept and tocilizumab versus 


methotrexate only using health state costs from Prince and colleagues 


 Costs, £ QALYs Incremental 
costs 


Incremental 
QALYs 


ICER 
(£/QALY) 


Methotrexate only £57,306 9.37   
Adalimumab £128,894 11.40 £71,589 2.0 £35,214 
Etanercept £118,771 11.44 £61,465 2.1 £29,691 
Tocilizumab £134,097 11.52 £76,792 2.1 £35,767 


 


 
iii) Discount rates used in NICE appraisal of etanercept 
 


The previous NICE appraisal of etanercept (NICE TA3543) used a discount rate of 6% for costs and 1% 


for benefits122 (which were the recommended rates at the time). We ran the analysis for etanercept 


using that discount rate. Table 68 shows ICERs that are much reduced compared to the base case in 


the current assessment report; £21,718 per QALY. Using this discount rate etanercept would be cost-


effective at a willingness-to-pay threshold of £20,000 - £30,000 per QALY. 


 


Table 68 Cost-effectiveness for etanercept versus methotrexate using discount rate of 6% for 


costs and 1% for benefits 


 Costs, £ QALYs Incremental 
costs 


Incremental 
QALYs 


ICER 
(£/QALY) 


Methotrexate only £51,494 12.96   
Etanercept £107,200 15.53 £55,707 2.6 £21,718 


 
 


iv) Caregiver benefit 


 


We were unable to find HRQoL utility values associated with caring for a child or young person with 


JIA and assumed in the base case analysis no disutility benefit for parents and caregivers. A study by 


Kuhlthau and colleagues.162 compared the well-being of parents of children with and without activity 


limitations. This list of conditions includes medical conditions that would commonly be considered 


disabling (e.g. paraplegia and blindness) as well as typically less disabling but chronic conditions (e.g. 
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attention deficit hyperactivity disorder and asthma). They estimated the disutility for these parents to 


be 0.07 using the EQ-5D. Values from caregiver’s disutility for patients with multiple sclerosis, from 


a study by Gani and colleagues, indicate that the caregiver disutility is small (<0.02) until patients 


reach a health state with significant mobility limitations.163  


 


Patients receiving a biologic DMARD have a better HRQoL than those eligible for a biologic who 


have not yet received them. It follows this improvement in HRQoL may also improve the HRQoL of 


caregivers, although the magnitude of any improvement is unclear. In this scenario, we assume the 


disutility of caregivers is half for patients on a biologic DMARD compared to those on methotrexate 


only and vary the disutility according to the values in the studies by Kuhlthau and colleagues162 and 


Gani and colleagues.163 


 


The results for the scenario including a disutility for caregivers are shown in Table 69 for first line 


biologics compared to methotrexate only. In the scenario with the highest disutility for caregivers, 


cost-effectiveness improves, with the ICER for etanercept reducing to £28,619 per QALY. 


Table 69 Cost-effectiveness for first line biologics versus methotrexate only with inclusion of 


disutility for caregivers 


Scenario Disutility for caregivers ICER (£/QALY) 


On biologic Off biologic Adalimumab Etanercept Tocilizumab 


Base case 0 0 £38,127 £32,256 £38,656 


Higher disutility162 -0.035 -0.07 £33,436 £28,619 £33,933 


Lower disutility163 -0.01 -0.02 £36,658 £31,305 £37,178 


 


v) Three lines of biologic therapy 


 


In the base case analysis, patients treated with adalimumab, etanercept and tocilizumab received one 


line of biologic DMARD treatment, and those treated with abatacept received two lines of biologic 


DMARDs to account for the licensed indication for that drug. In this scenario, patients can receive 


three lines of biological DMARDs to allow for treatment switching as happens in clinical practice. 


We included a scenario where patients received etanercept as first line biologic, adalimumab as 


second line biologic and tocilizumab as third line biologic. 


**********************************************************************************


*********************************************** We also presented an alternative analysis 


with a third line biologic of abatacept instead of tocilizumab. 
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The cost-effectiveness of the two scenarios varied between £36,982 and £38,152 per QALY (Table 


70). The cost-effectiveness of three line biologic therapy is similar to that seen in the base case 


analysis for one line of biologic therapy (Table 58). 


 


Table 70 Cost-effectiveness for three lines of biologic therapy 


  Costs, £ QALYs Incremental 


costs 


Incremental 


QALYs 


ICER 


(£/QALY) 


Methotrexate only £67,534 9.37    


Etanercept, adalimumab, tocilizumab £207,565 13.16 £140,031 3.8 £36,982 


Etanercept, adalimumab, abatacept £212,562 13.17 £145,028 3.8 £38,152 


 


vi) Younger biologic DMARD starting age 
 
Adalimumab, etanercept, tocilizumab have a licensed indication from aged two years for patients with 


polyarticular arthritis and abatacept has a licensed indication from aged six years and over. In this 


scenario we investigated the cost-effectiveness of the biologics with a starting age of six years old (in 


the base case the starting age is 11 years). The results of the analysis for first line biologics are shown 


in Table 71. These indicate that there is minimal difference in the cost-effectiveness for adalimumab 


but a decrease in about £6000 in the cost-effectiveness of etanercept and tocilizumab. 


 


Table 71 Cost-effectiveness of first line biologics with a starting age of 6 years  


  Costs, £ QALYs Incremental 


costs 


Incremental 


QALYs 


ICER 


(£/QALY) 


Methotrexate only £67,492 9.39       


Adalimumab £145,089 11.42 £77,597 2.0 £38,124 


Etanercept £121,737 11.46 £54,245 2.1 £26,173 


Tocilizumab £138,421 11.54 £70,929 2.1 £32,993 


 


The results of the analysis for second line biologics are shown in Table 72. These indicate a similar 


improvement in the cost-effectiveness and there is a reduction in the cost-effectiveness of abatacept of 


£6,302 per QALY. 


 


Table 72 Cost-effectiveness of 2nd line biologics with a starting age of 6 years  


  Costs, £ QALYs Incremental 


costs 


Incremental 


QALYs 


ICER 


(£/QALY) 


Methotrexate only £67,492 9.39       


Abatacept £181,776 12.83 £114,285 3.4 £33,234 
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Adalimumab £170,364 12.68 £102,872 3.3 £31,283 


Etanercept £163,006 12.69 £95,514 3.3 £28,895 


Tocilizumab £176,066 12.78 £108,575 3.4 £31,961 


 


Probabilistic sensitivity analyses (PSA) 


 


In the PSA, all parameters were sampled probabilistically from an appropriate distribution using 


similar ranges as used in the deterministic sensitivity analyses. The parameters sampled were:  


treatment effectiveness, discontinuation rate, health state costs, disease flare parameters, and HRQoL. 


The distribution assigned to each variable included in the PSA and the parameters of the distributions 


are reported in Appendix 11. 


 


First line biologics 


 


One thousand simulations were run. The PSA results are presented in Table 73 for first line biologics 


and show similar results to the deterministic analyses (Table 58).  The cost-effectiveness for biologics 


versus methotrexate only varied between £32,554 and £38,744 per QALY for tocilizumab. 


Table 73 Summary of the probabilistic sensitivity results for first line biologics versus 


methotrexate only 


 Costs, £ QALYs Incremental Costs, £ Incremental QALYs ICER (£/QALY)


Methotrexate only £67,531 9.38    


Adalimumab £145,933 11.43 £78,402 2.05 £38,181 


Etanercept £135,803 11.48 £68,272 2.10 £32,554 


Tocilizumab £151,800 11.55 £84,269 2.18 £38,744 
 


The CEAC is shown in Figure 9 and indicates that at the £20,000 and £30,000 willingness-to-pay 


thresholds methotrexate has the highest probability of being cost-effective, of 0.98 and 0.62 


respectively. 
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Figure 9 CEAC from the PSA for 1st line biological treatments compared to methotrexate 


 
Second line biologics 
 
The PSA results are presented in Table 73 for second line biologics and show similar results to the 


deterministic analyses (Table 61). The cost-effectiveness of abatacept in the PSA is £39,608 per 


QALY. 


 


 


 


Table 74 Summary of the probabilistic sensitivity results for 2nd line biologics versus 


methotrexate only 


 Costs, £ QALYs Incremental Costs, £ Incremental QALYs ICER (£/QALY)


Methotrexate only £67,168 9.35    


Abatacept £203,396 12.81 £136,041 3.43 £39,608 


Adalimumab £183,563 12.66 £116,208 3.29 £35,366 


Etanercept £179,807 12.67 £112,452 3.30 £34,053 


Tocilizumab £194,464 12.77 £127,109 3.39 £37,443 
 


The CEAC is shown in Figure 10 and indicates that at the £20,000 and £30,000 willingness-to-pay 


thresholds methotrexate has the highest probability of being cost-effective of 0.99 and 0.71 


respectively. 
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Figure 10 CEAC from the PSA for 2nd line biological treatments compared to methotrexate 


 


5.7.3 Sub-groups 


  
There are a number of potential sub-groups that were within the NICE scope including the sub-types 


of JIA (extended oligoarthritis, polyarticular arthritis, ERA, and PA) and patients with extra-articular 


manifestations such as uveitis. As stated earlier, sub-group analyses by sub-type of JIA was not 


possible due to insufficient evidence for input parameters to support modelling. The modelled patient 


population is therefore people with JIA, with the results of particular relevance to those with 


polyarticular course JIA (extended oligoarthritis, and RF + ve and RF – ve polyarthritis).  


 


In considering the potential for modelling the clinical-effectiveness and cost-effectiveness of biologic 


DMARDs in patients with JIA-associated uveitis, a draft NHS clinical commissioning policy on the 


use of anti-TNF alpha agents in paediatric patients with severe refractory uveitis was consulted.29 The 


policy discusses cost-effectiveness of treatment and the elements of an economic evaluation are given, 


though full reporting of the results from such an economic evaluation have not been reported.  


 


The report states that infliximab and adalimumab in combination with methotrexate are widely used 


worldwide for the treatment of refractory uveitis, and that etanercept is not recommended for use in 


this patient group. The report also cites evidence from a systematic review by Simonini and 


colleagues96 (as described in section 4.4.2 of this assessment report), which shows, based on a pooled 
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analysis of observational studies, the proportion of children with improved intraocular inflammation 


(responders) was 87% for adalimumab, 72% for infliximab, and 33% for etanercept. Potential 


modelling of the clinical-effectiveness and cost-effectiveness in JIA-associated uveitis in this report 


would therefore apply only to adalimumab as this is the only one of the four biologic DMARDs 


within the scope of the appraisal recommended for treating this patient sub-group. 


 


With regards to quality of life, the clinical commissioning policy assumes that loss of vision causes 


detrimental effects on utility based on the results of a study of age-related macular degeneration by 


Reeves and colleagues.164 This study measured HRQoL changes associated with loss of vision using 


data from the SF-6D and best corrected visual acuity. This population is quite different from JIA-


associated uveitis, and the data do not capture aspects of JIA related to arthritic joints.  


 


In our model, we have used utility data derived using the HUI3 generic preference instrument, from 


the study by Prince and colleagues.123 This instrument is appropriate for conditions that involve vision 


impairment, as it includes a domain for vision. HUI3 is not compatible with the SF-6D, and the 


instruments will produce different quality of life estimates. Attempting to combine data from Reeves 


and colleagues (2009) and Prince and colleagues123 would be inappropriate due to the differences in 


the populations of the studies, the incompatibility of SF-6D and HUI3. Moreover, if it is assumed that 


adding vision loss to the other quality of life decrements due to advancing JIA even partially 


decreases patient quality of life, then it follows that adalimumab will be more cost-effective in JIA 


patients with uveitis and joint inflammation, than it is in JIA patients without uveitis. 


 


Likewise, if most of the costs related to uveitis relate to the management of vision loss, as stated in the 


clinical commissioning policy,29 then any reduction of these costs due to improving vision would 


increase cost-effectiveness in the sub-group of JIA patients with uveitis. Additional analysis of cost-


effectiveness in a JIA uveitis population that is refractory to methotrexate, as is indicated in the 


licensing for adalimumab, is therefore likely to have predicable results.  


 


As discussed in section 4.3 of this report, the SYCAMORE trial of adalimumab and methotrexate in 


JIA-associated uveitis patients, has recently closed early following interim analysis showing a 


favourable effect for treatment.87  The trial also includes a cost-effectiveness analysis, the results of 


which would likely concur with the logical implications discussed above. 


5.8 Comparison of the economic models  
 


The cost-effectiveness of biologic DMARDs estimated in this report varies between £30,000 and 


£40,000 per QALY gained compared to methotrexate only. This is higher than estimated by the 
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previous NICE appraisal for etanercept in patients with JIA, which estimated an ICER of £16,082 per 


QALY gained.122 The NICE Appraisal Committee accepted that the ICER for etanercept was likely to 


be in the region of £15–30,000 per QALY.43 The model used in that NICE appraisal is not fully 


described and so it difficult to compare with the current model developed for this report. However, the 


discount rate for that appraisal was 6% for costs and 1% for benefits. Using these discount rates in the 


independent model in this assessment report gives cost-effectiveness estimates of between £20,000 - 


£30,000 per QALY gained. 


 


A cost consequence analysis conducted by Prince and colleagues in the Netherlands did not estimate 


the cost-effectiveness of etanercept.123 We have estimated the cost-effectiveness of etanercept 


compared to methotrexate from that study, by aggregating the costs and QALYs in each time period 


reported, to be £32,590 (43,300 Euros). 


 


Comparing the results from the independent model in this assessment report with those submitted by 


the companies was complicated by differences in structure between the models. Roche, who 


manufacture tocilizumab, was the only company that submitted a full economic analysis to NICE, 


including costs and QALYs and with a 25 year time horizon. BMS, who manufacturer abatacept, 


submitted a model with a 20 year time horizon with only drug and administration costs. In addition, in 


one company model patients receive oral methotrexate (Roche model), and the other company model 


patients receive subcutaneous methotrexate (BMS Model). It was therefore only possible to compare 


drug costs between the three models with a 20 year time horizon and with discounting applied, to 


allow a level comparison between the models independent of structural assumptions. Table 75 shows 


the comparison with the Roche model with patients using oral methotrexate, whilst Table 76 shows 


the comparison with the BMS model with patients using subcutaneous methotrexate. 


 


It should be noted that the Roche analysis has not compared the biologic DMARDs against 


methotrexate in their submission but has compared adalimumab with tocilizumab; however this 


analysis was present in their economic model.  


 


Table 75 Comparison of the drug costs in the assessment report model with the Roche CS model 


(20 year discounted, no PAS) 


  


Assessment report model  
(using oral methotrexate) 


Roche Model 


Drug   Costs, £ Total Costs, £ 
Drug   Costs, 
£ 


Total Costs, £ 


Methotrexate £393 £49,178 **** ******* 


Adalimumab £71,992 £119,269 ******* ******* 
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Etanercept £65,396 £111,941 ******* ******* 


Tocilizumab £74,578 £121,725 ******* ******* 


 


Table 76 Comparison of the drug costs in the assessment report model with the BMS CS model 


(20 year discounted, no PAS) 


  


Assessment report model 
(using oral methotrexate) BMS Model 


Drug   Costs, £ 
Total Costs, 
£ 


Drug   Costs, £ Total Costs, £ 


Methotrexate £8,012 £56,798 ******** ******* 


Adalimumab £81,804 £129,081 ******** ******** 


Etanercept £70,368 £116,914 ******** ******** 


Tocilizumab £85,312 £132,459 ******** ******** 


 


As can be seen there was variation in costs between the models. The Roche model has lower drug 


costs and total costs than the assessment report model. This is due to their model using a higher 


discontinuation rate so patients remain on the biologic for a shorter duration, and with lower health 


state costs. The BMS model does not include discontinuation for any cause, which explains why it has 


the highest drug costs of the above models. Overall, the differences between the model results may be 


explained by differences in model structures and choices with regard to discontinuation, adverse 


events, and other costs. 


 


  


5.9 Discussion 
 


 A systematic search of the literature found four relevant economic evaluations of biologic 


DMARDs for patients with JIA. Two of the studies were presented as cost-utility studies, one was 


a cost-effectiveness study and the other was cost-consequence study. The evaluations were 


published between 2002 and 2012 in the UK, the Netherlands, Russia and Canada. One of the 


studies was the previous NICE appraisal of etanercept.122 The studies varied in design and 


structure, time horizons and the comparators included. The limitations in the methodological 


quality in all the studies identified include limited reporting of model parameters and assumptions. 


 A systematic search of the literature found two HRQoL studies in children and adolescents with 


JIA. One study assessed the effectiveness of a foot care programme in a RCT setting, while the 


other evaluated the quality of life in a cohort of patients from the Dutch ABC registry before and 


after treatment with etanercept.  
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 Four pharmaceutical companies submitted evidence to NICE for consideration in this appraisal. 


Only one company (Roche) constructed a cost-utility analysis that included both costs and 


outcomes. Two companies (BMS and Pfizer) submitted cost-analyses and assume that the 


biologic DMARDs were equivalent in effectiveness, whilst AbbVie did not submit an economic 


analysis due to limitations identified with any potential analysis. Roche submitted a Markov state-


transition model with health states for uncontrolled / off treatment, on treatment and dead. The 


model compared treatment with adalimumab to tocilizumab. The base case results from the 


submission conclude that tocilizumab is of similar effectiveness and is less expensive than 


adalimumab. 


 We developed an independent cost-utility model comparing the biologic DMARDs to 


methotrexate alone. From this model, the incremental cost-effectiveness versus methotrexate only 


for adalimumab, etanercept and tocilizumab is estimated at £38,127, £32,526 and £38,656 per 


QALY gained respectively. An analysis comparing second line biologics with methotrexate only, 


estimated a cost-effectiveness ratio of £39,536 per QALY gained. The model results are most 


sensitive to changes to the HRQoL utility values. 


 


6 ASSESSMENT OF FACTORS RELEVANT TO THE NHS AND 
OTHER PARTIES 


 


Etanercept was recommended by NICE in 2002,130 and it is known that adalimumab, abatacept, and 


tocilizumab are commonly used in practice (as well as infliximab – though not in the scope of this 


NICE appraisal).143 It is unlikely that any positive NICE recommendations for the use of these 


biologic DMARDs will significantly increase the number of patients requesting treatment, and thus 


affecting budget impact.  


 


Given that biologic DMARDs are currently used in the management of patients with JIA in the NHS 


it is unlikely that substantial modifications will be needed to services, such as infrastructure 


development or increased staff training. However, a survey of services for children, young people and 


families living with JIA in the UK by the National Rheumatoid Arthritis Society (NRAS) found that, 


among the 13 specialist (tertiary) centres surveyed, there was a shortfall of staff to adequately cover 


the services required.165 These included paediatric rheumatology consultants and clinical nurse 


specialists, clinical psychologists, occupational therapists and physiotherapists. Further recruitment 


and training of professionals to make up the multi-disciplinary teams needed to provide effective 


treatment and care of JIA patients would appear necessary.  
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A long-term condition such as JIA can have a significant impact on children and young people’s 


education. They may need to miss lessons to attend health care appointments, and may be absent for 


longer periods of time whilst experiencing symptoms (including disease flares) or if joint or other 


surgery is required. This can have a negative impact on educational attainment and, in turn, on their 


ability to gain employment in adulthood. It may also affect their social and psychological health, 


through reduced ability to participate in social and leisure activities and sport, and the general burden 


of a serious health condition during the sensitive period of adolescence. The effect of this may, 


therefore, widen socio-economic and health inequalities in this group. Only one of the RCTs included 


in the systematic review of clinical-effectiveness reported the impact of treatment (abatacept)58 on 


missed school days. This outcome was not formally included in our review, but it was found that 


treated patients experienced a statistically significantly higher increase in school days (1.9 days) than 


placebo treated patients (0.9 days). This indicates the potential for biologic DMARDs to improve 


education as well as health outcomes, though further evidence is required, particularly in a UK 


context.  


 


Schools and health services are required to liaise to ensure appropriate care for children and young 


people with JIA. The NRAS survey of 13 specialist centres found that all centres liaise with schools 


by letter or telephone, but less than half were unable to visit schools or only provided a limited 


service.165 However, there were some examples of greater involvement, such as in one centre the 


clinical nurse specialist will visit schools and give talks if required. Effective liaison between health 


services and schools is important to ensure that the needs of children with JIA receiving biologic 


DMARDs are adequately met. 


 


The impact of JIA on parents and caregivers can also be significant. For example, they may have to 


pay for child care, take time away from work, or even cease employment altogether to provide their 


own care. This will negatively affect their income and may increase dependency on welfare benefits 


(where available).  Again, this is likely to increase socio-economic inequalities. The inability of 


parents and caregivers to work may have a negative impact on society and the economy, through 


reduced productivity, less income tax collection, and in some professions a shortage of skilled 


workforce capacity. The impact of treating JIA on parents and caregivers was generally not assessed 


by the RCTs in the systematic review of clinical-effectiveness. However, one of the RCTs 


(abatacept)58 reported improvements in the number of days of normal activity per month missed by 


parents, including work and non-work activities, compared to placebo. The number of days when paid 


care was required remained stable in both trial arms (following an initial decline in the open-label 


lead-in phase with abatacept treatment). Further evidence on the impact of biologic DMARD 


treatment on parents and carers would be useful to gauge the full potential benefits of treatment 


beyond the patients themselves.  
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7 DISCUSSION 


7.1 Statement of principal findings 
 


7.1.1 Clinical-effectiveness 
 
The systematic review of clinical-effectiveness conducted for this report found that biologic 


DMARDs are superior to placebo (with methotrexate where permitted) across a number of outcome 


measures in children with JIA (predominantly polyarticular course) and who had an insufficient 


response to previous DMARD treatment. With the exception of the etanercept trial the majority of 


patients in the trials received methotrexate in addition to the biologic DMARD/placebo. Biologic 


DMARD-treated patients had fewer arthritis flares, longer time to disease flare (applicable to 


abatacept and etanercept), were more likely to achieve a treatment response as defined by the ACR 


Pedi criteria, and to have inactive disease (only measured in the abatacept and tocilizumab trials). The 


latter outcome can be considered to be most clinically significant as absence of disease activity (e.g. 


no joints with active arthritis, physician’s global assessment) is a key treatment goal. Treatment was 


associated with reduced pain scores, though this was only reported as statistically significant in one 


study (tocilizumab). HRQoL as measured by the CHAQ appeared to be higher for treated patients, 


though this was not always statistically significant.  


 


The percentage of patients achieving ACR Pedi 30 in the open-label lead-in phases of the RCTs 


ranged from 65% to 94% across the trials. It should be acknowledged that due to the withdrawal 


design of the RCTs, in which only patients achieving an ACR Pedi 30 response during the open-label 


lead-in phase are eligible for randomisation, the results of the double-blind randomised phase of the 


trials are therefore only applicable to patients who have achieved an initial degree of treatment benefit. 


The effects seen during the double-blind period in the placebo group may not necessarily be the same 


for a placebo group who had not received a biologic DMARD prior to randomisation.  However, 


expert clinical opinion suggests that ACR Pedi 30 can be considered an inadequate or partial response 


threshold, and higher rates, such as ACR Pedi 70 or above are considered more clinically significant. 


In this respect the patients responding to ACR Pedi 30 in the open-label lead-in phase (and eligible to 


be randomised) may not necessarily be considered atypical of patients eligible for treatment in clinical 


practice, as both would have active disease.  


 


The clinical significance of the ACR Pedi 30 results of the randomised phases of the trials may also 


be questioned. ACR Pedi 30 response rates varied from 63% to 80% across the trials and declined 


with increasing response thresholds. Nonetheless, at ACR Pedi 70 (the highest threshold for which 


data were available across all four RCTs) the response rate varied from 44% to 65% and remained 
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higher in biologic DMARD-treated patients than placebo patients in all trials. Research is underway to 


further develop the JADAS tool as a clinically useful measurement tool35-37, though clinical trials are 


continuing to use the ACR Pedi criteria, albeit with effectiveness judged at  thresholds higher than 


ACR Pedi 30. 


 


In the longer-term, treatment effectiveness, in terms of ACR Pedi response, appears to be sustained as 


reported in the observational OLE studies for all four included RCTs. The longest follow-up available 


is for etanercept where ACR Pedi responses were maintained up to eight years of treatment.  


 


The occurrence of AEs was generally similar between biologic DMARD and placebo-treated patients, 


based on non-statistically significant differences were reported. A range of AEs were reported, 


including viral and upper respiratory tract infections, injection-site reactions and nasopharyngitis. 


Serious AEs were uncommon. Discontinuations due to AEs were also uncommon (<3% patients). In 


the lead-in phase of the RCTs discontinuations due to AEs were low, ranging from 0.5% to 1.8%. The 


incidence of AEs and serious AEs during open-label long-term follow-up did not appear to be 


excessive. The safety profile of the biologic DMARDs therefore appears to be relatively favourable. 


 
Sub-group analyses were reported in only one of the included RCTs (tocilizumab).68 Patients 


receiving methotrexate background therapy had higher ACR Pedi response rates than those without, 


as did patients receiving background glucocorticoids. Patients who had received previous treatment 


with a biologic agent had lower ACR Pedi responses than those who were naïve to biologic DMARDs. 


It is not clear whether these sub-group analyses were pre-planned or post-hoc, so caution is advised in 


their interpretation.  


 


Two recent published systematic reviews of the effectiveness of biologic DMARDs were identified 


during the production of this report.166;167 Both of these included a range of biologic DMARDs 


including the four relevant to the scope of this assessment. However, none of these reviews identified 


any additional RCT evidence to this assessment report. The only other relevant published systematic 


review of biologic DMARDs that we are aware of is by Otten and colleagues79, (most recent search 


date January 2012). As discussed earlier in this report (section 4.1.3) Otten and colleagues79 


conducted an adjusted indirect comparison of adalimumab, abatacept and etanercept, using the same 


RCTs as included in this assessment  report. We replicated the indirect comparison, extending it to 


include the tocilizumab RCT68 which was not published during the timescale of the Otten and 


colleagues79 review. Our results and conclusions match those of Otten and colleagues79, that the 


biologic DMARDs appear similar in effectiveness in polyarticular course JIA, in terms of ACR Pedi 


response and preventing disease flares. Otten and colleagues79 also share some of the caveats made in 


this assessment report about the limitations of the data included in the indirect comparison. Namely, 
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the small number of trials (and patient numbers), and differences between the trials in key patient 


characteristics and in treatment duration. 


 


The conclusion that biologic DMARDs may be similar in clinical-effectiveness was supported by the 


expert advisers to this assessment report. In their experience there is similarity in effects between the 


drugs at a population level. However, it is noted that inter-patient variation in effects may occur, and 


comparative effectiveness of the biologic DMARDs may potentially vary between JIA sub-types. 


Currently there is a lack of clinical trial data to confirm this. Experts suggested that future trials of 


biologic DMARDs should stratify by disease phenotype to assess the differential effects of each 


treatment. 


 


As noted earlier in this report, the RCTs of the biologic DMARDs included a mixture of JIA sub-


types, broadly under the classification of polyarticular course JIA (including extended oligoarthritis). 


The trials did not appear to include patients with ERA or PA, thus we reviewed available evidence 


from trials in progress (see section 4.3) and from non-randomised studies (section 4.4) to gauge the 


effectiveness of biologic DMARD treatment in these groups. Much of the evidence is for etanercept 


(licensed for ERA and PA) with some available for adalimumab (licensed for PA). A broad 


comparison of the results of these studies with those of the RCTs included in this assessment report 


suggests that effectiveness is generally similar between these JIA sub-types. For example, ACR Pedi 


70 response rates for biologic DMARDs were in the range of 44% to 65% across the RCTs (Table 15), 


compared to around 45% to 71% across the JIA sub-types in the CLIPPER study of etanercept99 


(Table 36) (nothwithstanding differences in study variables such as length of follow-up). Evidence 


from trials in progress will provide greater clarity regarding efficacy and safety of biologic DMARDs 


in these JIA sub-types. At present there do not appear to be any studies of the comparative 


effectiveness of biologic DMARDs in these sub-types (e.g. adalimumab versus etanercept). 


 


All of the RCTs were multi-national, with only one specifying including patients from the UK. The 


distribution of JIA sub-types within the trials, as far as reported (Table 12), appear reasonably similar 


to those seen in UK registry studies (Table 3), though this comparison may be limited by different 


reporting classifications used between studies. In addition, clinical practice in the RCTs (the oldest 


one was published in 200042 may not necessarily reflect current NHS care. The generalisability of the 


RCTs to the NHS is considered uncertain. 


 


7.1.2 Cost-effectiveness 
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A systematic search of the literature found four economic evaluations of biologic DMARDs for 


patients with JIA. Two of the studies were presented as cost-utility-studies, one was a cost-


effectiveness study and the other was cost-consequence study. The evaluations were published 


between 2002 and 2012 in the UK, the Netherlands, Russia and Canada. One of the studies was the 


assessment report which informed the previous NICE appraisal of etanercept (NICE TA35).122 The 


studies varied in design and structure, time horizons and the comparators included. There were 


limitations in the methodological quality in all the studies identified, and limited reporting of model 


parameters and assumptions. 


 


A systematic search of the literature found two HRQoL studies in children and adolescents with JIA. 


One study assessed the effectiveness of a foot care programme in a RCT setting, while the other 


evaluated the quality of life in a cohort of patients from the Dutch ABC registry before and after 


treatment with etanercept.  


 


Four drug companies submitted evidence to be considered as part of the NICE appraisal. Only one 


company (Roche) constructed a cost-utility analysis that included both costs and outcomes. Two 


companies (BMS and Pfizer) submitted cost analyses and assume that the biologic DMARDs were 


equivalent in effectiveness, whilst AbbVie did not submit and economic analysis due to suggested 


methodological limitations with any potential analysis. Roche submitted a Markov state-transition 


model with health states for uncontrolled / off treatment, on treatment and dead. The model compared 


treatment with adalimumab to tocilizumab. The base case results from the submission conclude that 


tocilizumab is of similar effectiveness and is less expensive than adalimumab. 


 


We developed an independent cost-utility model comparing the biologic DMARDs to methotrexate 


only. From the model, the incremental cost-effectiveness versus methotrexate only for adalimumab, 


etanercept and tocilizumab is estimated at £38,127, £32,526 and £38,656 per QALY gained 


respectively. The incremental cost-effectiveness for abatacept as a second line biologic was £39,536  


per QALY gained. The model results are most sensitive to changes to the HRQoL utility values. 


 


The cost-effectiveness of biological DMARDs estimated in this report is associated with some 


uncertainty due to the limitations of the evidence base. For this reason, assumptions have had to be 


made to simplify the modelling. There was limited evidence on HRQoL, in particular with regard to 


disease progression. The HRQoL utility values were taken from a small Dutch registry study of 


patients receiving etanercept. The HRQoL values for patients treated with methotrexate were assumed 


to be constant over time. Patients with JIA who do not receive a biologic may experience disease 


progression and so their HRQoL may decline over time. In the model, we have assumed a constant 
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HRQoL utility value for patients in methotrexate only and so it may be that the biologic DMARDs 


would be more cost-effective than estimated by the economic model.  


 


The model has not considered the underlying disease progression in terms of joint damage for patients 


with JIA. These patients may have sustained permanent damage to one or more joints affecting 


physical function and HRQoL into adulthood, potentially requiring joint surgery. The model has not 


considered the cost of this surgery and this assumption implicitly implies that biologic DMARDs have 


no impact on the long-term disease progression in terms of joint damage. It is unclear if biologic 


DMARDs reduce the long-term disease progression in JIA, however the AbbVie CS suggests that the 


reduction in in orthopaedic surgery in JIA patients has been due to the increase in use of 


immunomodulatory agents among children in recent decades and so DMARDs and biological agents 


may have successfully prevented end-stage joint damage, based upon historical data that has shown a 


reduction. In the case where biologic DMARDs reduce long-term damage compared to treatment with 


methotrexate, the biologic DMARDs would be more cost-effective than estimated by the independent 


economic model. 


 


The cost-effectiveness of biologic DMARD treatment of patients with JIA-associated uveitis has not 


been formally estimated in this economic evaluation, due to lack of suitable input parameter data. The 


current evidence base comprises mainly small retrospective observational studies, and suggests that 


adalimumab and infliximab are clinically effective in terms of improving intraocular inflammation 


and vision impairment.96 A US cohort of children with JIA-associated uveitis and without JIA uveitis 


reported that vision-related HRQoL was worse in uveitis patients, but general HRQoL was similar to 


JIA patients without uveitis.168 It can be assumed that biologic DMARD treatment in JIA-associated 


uveitis patients will result in bigger overall HRQoL improvement (including vision-related HRQoL) 


and therefore would be more cost-effective in this group than in JIA patients without uveitis.   


 


It was also reported that significant predictors of uveitis were persistent oligoarthritis, and younger 


age at JIA diagnosis.168 As discussed earlier in this report (section 1.1), persistent oligoarthritis 


accounts for up to 48% of JIA cases in the UK and is regarded as a milder form of JIA. In contrast, 


extended oligoarthritis accounts for between 6% and 17% of JIA cases in the UK and results in more 


severe symptoms and disease progression. Only extended oligoarthritis was explicitly included in the 


NICE scope for this appraisal, and therefore it can be considered that uveitis is less likely to affect the 


patient sub-types that are relevant to the appraisal.   


 


The economic model does not include the wider societal costs associated with JIA and these are 


described in more detail in section 6. In the base case analysis we have not included caregiver benefits 
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associated with biologic DMARD treatment. A scenario analysis showed an improvement in cost-


effectiveness for the biologic DMARDs when incorporating a utility disutility for patient caregivers.  


 


The base case analysis includes only one line of biologic DMARD treatment, however in clinical 


practice some patients may switch to second or third line DMARDs. A scenario analysis was included 


that included a sequence of biologic treatments that most resembles current clinical practice.  The 


cost-effectiveness of multiple lines of  biologic therapy is similar to that seen in the base case analysis 


for one line of biologic therapy. There are many other possible treatment sequences but these have not 


been modelled as they were considered to be less likely to occur in clinical practice and the results for 


these sequences are similar to those presented. In clinical practice, infliximab is often used but this 


has not been included as a treatment in the economic model as it is licensed for this indication. 


 
The cost-effectiveness results in this report are consistent with those from an earlier NICE technology 


appraisal for etanercept for patients with JIA (NICE TA3543). The previous appraisal used a discount 


rate for 6% for costs and 1% for benefits.122 We ran the analysis for etanercept using these discount 


rates and the cost-effectiveness of etanercept improved to £21,718 per QALY. Using these discount 


rates etanercept would be cost-effective at a willingness-to-pay threshold of £30,000 per QALY. 


7.2 Strengths and limitations of the assessment 
 


The systematic reviews and economic evaluation in this report have been carried out independent of 


any competing interest, and the results are presented in a consistent and transparent manner.   


 


The systematic reviews of clinical-effectiveness, cost-effectiveness and health-related quality of life 


have been undertaken following established methodology and principles for conducting a systematic 


review.52 The methods used were reported in a research protocol, which defined the decision problem 


in line with the NICE scope, and set out the inclusion and quality assessment criteria, data extraction 


process and the other methods to be employed during the evidence synthesis. 


 


A multi-disciplinary advisory group has informed the review from its initiation. The research protocol 


was informed by comments received from the advisory group. The group also commented on a draft 


of the final report.  


 


A de novo economic model has been developed following recognised guidelines. The model structure 


and data inputs are clearly presented in this report. The economic model is based upon data identified 


from systematic searches for clinical-effectiveness, cost-effectiveness and quality of life evidence, and 


other best available data.  
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This report is subject to certain limitations. The lack of head-to-head trials meant performing an 


indirect comparison of the biologic DMARDs, which is subject to a number of caveats due to 


heterogeneity between the trials (e.g. patient characteristics; treatment duration).  


 
Limited HRQoL data were available for children with JIA, with none of the RCTs of biologic 


DMARDs reporting health utility data. The model results were based upon one Dutch registry study 


for patients treated with etanercept. It was necessary to make assumptions about the quality of life of 


patients treated with other biologic DMARDs. Due to the scarcity of the HRQoL data, it was not 


possible to link effectiveness data from the RCTs, in terms of ACR Pedi or CHAQ score, to a HRQoL 


utility measure. Furthermore, no HRQoL data were identified to inform the estimate of disutility of 


disease flare or the caregiver burden. 


 


There were limited data available for the long-term discontinuation rates for patients for some of the 


biologic DMARDs and it was necessary to assume that the discontinuation rates for the biologic 


DMARDs were the same as each other. 


 


The economic analysis has compared biologic DMARDs against methotrexate only, for patients with 


an insufficient response to previous methotrexate. The NICE scope also includes best supportive care 


(e.g. NSAIDS, corticosteroids) as a comparator in patients who cannot tolerate a DMARD (e.g. 


methotrexate) but this has not been included in the analysis due to lack of available data to make a 


comparison with best supportive care. Such patients would likely be offered a biologic DMARD 


rather than receiving best supportive care, therefore this comparison is not necessarily clinical 


relevant.   


 


The model consists of a simple structure that does not incorporate the natural history of the disease in 


terms of long-term disease progression. JIA causes joint disease requiring joint operations and is 


associated with other co-morbidities. It is unclear from the current evidence how biologic DMARDs 


affect the natural history of the disease and the occurrence of these outcomes. 


 


7.3 Uncertainties 
 


The RCTs included in our systematic review of clinical-effectiveness did not report the impact of 


treatment on extra-articular manifestations. Uveitis is the most common of these manifestations and if 


not identified and adequately controlled can lead to permanent vision loss. Current guidance is to treat 


JIA patients with uveitis that has not responded to steroids or methotrexate with anti-TNF drugs (of 
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which etanercept and adalimumab are the two anti-TNF drugs within the scope of this assessment).29 


Expert clinical opinion suggests that etanercept would rarely be used to treat JIA-associated uveitis.   


 


Furthermore, no HRQoL utility values for the impact of uveitis on the health-related quality of life in 


children with JIA were identified in our systematic review of quality of life.  The paucity of good 


quality evidence for the effectiveness of biologic DMARDs means that the clinical and cost-


effectiveness of treating JIA patients with uveitis is currently uncertain. However, it could be assumed 


that if biologic DMARD treatment of uveitis is effective in reducing sight impairment in addition to 


improving general JIA symptoms then the cost-effectiveness estimates generated in the independent 


economic evaluation in this assessment report would be improved. The SYCAMORE RCT of 


adalimumab in combination with methotrexate for JIA associated uveitis (funded by the NIHR HTA 


programme and Arthritis Research UK) has recently completed recruitment and will include an 


assessment of cost-effectiveness.87 


 
The lack of available suitable published cost-utility models, necessitated building a new model which 


aimed to resemble clinical practice, but also utilise the effectiveness data from the RCTs. The design 


of the RCTs does not necessarily represent clinical practice (e.g. there wouldn’t be a lead-in phase 


with a biologic DMARD). 


 
The model has not incorporated the impact of biologic DMARD treatment on disease progression, and 


assumes that the HRQoL of patients treated with methotrexate is constant over time. The results 


therefore may under-estimate the cost-effectiveness of treatment. 


 


The model has assumed that treatment is equally effective for subsequent lines of biologic DMARD 


treatment as for the first line of treatment. If effectiveness is seen to be reduced in subsequent lines of 


therapy for particular switching regimens then cost-effectiveness may be reduced compared to the 


results presented in this report (relating to abatacept as 2nd line treatment, and the scenario analysis of 


three lines of treatment). 


 


The model has been modelled with a 30 year time horizon in the base case analysis. There is a lack of 


long-term outcome data for JIA patients. In addition, there are often differences in the management of 


JIA patients as adults, than as children which may affect patient outcomes. However, there are little 


empirical data available on the management of adult patients with JIA. 
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8 CONCLUSIONS 


8.1 Implications for service provision 
 


Given that biologic DMARDs are currently used in the treatment of JIA any recommendation 


supporting their use is unlikely to have significant implications for service provision (e.g. in terms of 


changes to infrastructure, staff training). However, further recruitment and training of staff is required 


to address workforce capacity shortages in some specialist centres.  


8.2 Suggested research priorities 


 
Randomised head-to-head comparisons of biologic DMARDs are necessary to establish comparative 


effectiveness. Currently they are assumed to be equivalent based on indirect comparisons of a small 


number of trials with relatively small patient numbers. Trials should be sufficiently powered, with 


long-term follow-up of safety and efficacy, and should include an economic evaluation to assess cost-


effectiveness. Treatment response should be assessed at a threshold that is considered clinically 


significant (e.g. ACR Pedi 70 or higher) and should also include measures disease inactivity. 


Additional instruments to the ACR Pedi criteria should be used, such as the JADAS instrument.35-37 


Future trials of biologic DMARDs should stratify by disease phenotype to assess the differential 


effects of each treatment. 


 


RCTs are also required for sub-types of JIA where evidence is currently lacking, including ERA, and 


PA. As mentioned, the SYCAMORE trial of adalimumab in patients with JIA-associated uveitis87 has 


recently closed for recruitment early, following interim analysis showing that adalimumab is 


favourable in the treatment of JIA-associated uveitis. 


 


Further research is needed to establish the HRQoL benefits associated with biological treatment in 


children with JIA and their caregivers. 
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10 APPENDICES 
Appendix 1 Search dates and example Medline search strategies for clinical-effectiveness, cost-


effectiveness and HRQoL  


 


Databases searched for the systematic reviews of clinical-effectiveness, cost-effectiveness and 


HRQoL are presented below. Clinical-effectiveness searches were updated 5th May 2015, cost-


effectiveness and HRQoL searches 6th  May 2015. 


 


Database searched (host) Clinical-effectiveness 


searches 


Cost-effectiveness searches 


HRQoL searches 


BIOSIS Previews (Web of Science) Searched to 29/10/2014 1956 - 11/11/2014 


1956 - 02/12/2014 


Cochrane Central, Cochrane CDSR, Cochrane 


DARE, Cochrane HTA, and Cochrane 


Methods (Cochrane Library) 


Searched to 04/11/2014  


Cochrane Central, Cochrane DARE, 


Cochrane Economic Evaluations, and 


Cochrane Methods (Cochrane Library) 


 HRQoL: searched to 09/12/2014 


Centre for Reviews and Dissemination 


databases: DARE, HTA, and NHS EED 


(CRD) 


Searched to 04/11/2014 All available years to 11/11/2014 


All available years to 09/12/2014 


Conference Proceedings Citation Index- 


Science (CPCI-S) (Web of Science) 


1990 - 29/10/2014 1970 - 11/11/2014 


1970 - 02/12/2014 


DELPHIS  Costs: searched to 10/11//2014 


EMBASE (Ovid) All available years to 


29/10/2014 


Searched to 10/11//2014 


1974 – 1/12/2014 


MEDLINE(R) (Ovid) Searched to 29/10/2014 1946 to October Week 5 2014 


1946 to November Week 2 2014 


MEDLINE(R) In-Process (MEIP) & Other 


Non-Indexed Citations (Ovid) 


Searched to 29/10/2014 Searched to 10/11//2014 Searched 


to 25/11//2014 


PSYCHINFO - Ebsco  HRQoL: 1954 – 09/12/2014 


Science Citation Index Expanded (SCI-


EXPANDED) (Web of Science)  


1970 - 29/10/2014 


 


1970 - 11/11/2014 


1970 - 02/12/2014 


Zetoc (Mimas) Searched to 04/11/2014  


 


Searched for ongoing trials (all searched on 13/05/2015) 


National Institute for Health Research Clinical Research Network (NIHR CRN Portfolio, formally UKCRN 


website) 


Clinical trials.gov 
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WHO International Clinical Trials Registry Platform (ICTRP) 


International Standard Randomised Controlled Trial Number  registry (ISRCTN) 


 
 
Medline search strategies for clinical-effectiveness, cost-effeteness and HRQoL are shown here.  


These were adapted for other databases and are available on request. 


 
Clinical-effectiveness Medline search strategy 
1     Arthritis, Juvenile/  
2     JIA.tw.  
3     exp Arthritis/  
4     (arthriti* or oligoarthriti* or polyarthriti* or polyarticula*).tw.  
5     Rheumatoid Factor/  
6     "rheumatoid factor".tw.  
7     or/3-6  
8     (juvenile* or child* or teen* or adolescen* or youth* or "young person" or "young  
       people" or pediatric* or paediatric*).tw.  
9     exp Child/ or Adolescent/  
10     7 and (8 or 9)  
11     1 or 2 or 10  
12     (etanercept or enbrel).mp.  
13     (abatacept or orencia).mp.  
14     (adalimumab or humira).mp.  
15     (tocilizumab or toclizumab or RoActemra).mp.  
16     or/12-15  
17     11 and 16  
18     limit 17 to English language  
19     limit 18 to humans  
20     (letter or editiorial or comment).pt.  
21     19 not 20  
 
Cost-effectives Medline search strategy 
1     Arthritis, Juvenile/  
2     JIA.tw.  
3     exp Arthritis/  
4     (arthriti* or oligoarthriti* or polyarthriti* or polyarticula*).tw.  
5     Rheumatoid Factor/  
6     "rheumatoid factor".tw.  
7     or/3-6  
8     (juvenile* or child* or teen* or adolescen* or youth* or "young person" or "young  
       people" or pediatric* or paediatric*).tw.  
9     exp Child/ or Adolescent/  
10     7 and (8 or 9)  
11     1 or 2 or 10  
12     (etanercept or enbrel).mp.  
13     (abatacept or orencia).mp.  
14     (adalimumab or humira).mp.  
15     (tocilizumab or toclizumab or RoActemra).mp.  
16     or/12-15  
17     11 and 16  
18     limit 17 to English language  
19     limit 18 to humans  
20     (letter or editiorial or comment).pt.  
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21     19 not 20  
22     exp economics/  
23     exp economics hospital/  
24     exp economics pharmaceutical/  
25     exp economics nursing/  
26     exp economics medical/  
27     exp "Costs and Cost Analysis"/  
28     Cost Benefit Analysis/  
29     exp models economic/  
30     exp fees/ and charges/  
31     exp budgets/  
32     (economic* or cost or costs or costly or costing or price or prices or pricing or  
         pharmacoeconomic*).tw.  
33     (value adj1 money).tw.  
34     budget$.tw.  
35     or/22-34  
36     ((energy or oxygen) adj cost).tw. 
37     (metabolic adj cost).tw.  
38     ((energy or oxygen) adj expenditure).tw.  
39     or/36-38  
40     35 not 39  
41     (letter or editorial or comment or historical article).pt.  
42     40 not 41  
43     21 and 42  
 
HRQoL Medline search strategy 
1     Arthritis, Juvenile/ 
2     JIA.tw.  
3     exp Arthritis/  
4     (arthriti* or oligoarthriti* or polyarthriti* or polyarticula*).tw.  
5     Rheumatoid Factor/  
6     "rheumatoid factor".tw.  
7     or/3-6  
8     (juvenile* or child* or teen* or adolescen* or youth* or "young person" or "young 
        people" or pediatric* or paediatric*).tw.  
9     exp Child/ or Adolescent/  
10     7 and (8 or 9)  
11     1 or 2 or 10  
12     CHAQ.tw.  
13     childhood health assessment questionnaire.tw.  
14     child health questionnaire.tw.  
15     CHQ.tw.  
16     CHU 9D.tw.  
17     PedsQL.tw.  
18     "Paediatric Quality of Life Inventory".tw.  
19     "Pediatric Quality of Life Inventory".tw.  
20     "juvenile arthritis disease activity score".tw.  
21     JADAS*.tw.  
22     value of life/  
23     quality adjusted life year/  
24     quality adjusted life.ti,ab.  
25     (qaly* or qald* or qale* or qtime*).tw.  
26     disability adjusted life.ti,ab.  
27     daly*.ti,ab.  
28     health status indicators/  
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29     eq 5d 3l.tw.  
30     (euroqol or euro qol or eq5d or eq 5d).tw.  
31     (hql or hqol or "h qol" or hrqol or "hr qol").tw.  
32     (hye or hyes).tw.  
33     health* year* equivalen*.ti,ab.  
34     health utilit*.ab.  
35     (hui or hui1 or hui2 or hui3).ti,ab.  
36     disutil*.ti,ab.  
37     rosser.ti,ab.  
38     "quality of well being".tw.  
39     "quality of wellbeing".tw.  
40     qwb.tw.  
41     "willingness to pay".tw.  
42     "standard gamble*".tw.  
43     "time trade off".tw.  
44     "time tradeoff".tw.  
45     tto.tw.  
46     (index adj2 "well being").mp.  
47     (quality adj2 "well being").mp.  
48     (health adj3 utilit*).mp.  
49     ((multiattribute* or "multi attribute*") adj3 ("health ind*" or theor* or "health state*" or 
          utilit* or analys*)).mp.  
50     "quality adjusted life year*".mp.  
51     (15D or "15 dimension*").mp.  
52     (12D or "12 dimension*").mp.  
53     "rating scale*".mp.  
54     "linear scal*".mp.  
55     "linear analog".mp.  
56     "visual analog*".mp.  
57     (categor* adj2 scal*).mp.  
58     or/12-57  
59     11 and 58  
60     (comment or editorial or letter).pt.  
61     59 not 60  
62     limit 61 to English language  
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Appendix 2 Screening Phase 1 – Titles and abstracts for systematic review of clinical-


effectiveness 


Language  
Non- English language Exclude 
Intervention  
- Abatacept (Orencia) (with or without 
methotrexate) 
- Adalimumab (Humira) (with or without 
methotrexate) 
- Etanercept (Enbrel) 
- Tocilizumab (RoActemra) (with or without 
methotrexate) 


Can be either with or without methotrexate 
 
(will check usage is as per licenced indication at full paper 
screen) 


Participants  
Juvenile idiopathic arthritis 
- extended oligoarthritis 
- poly arthritis (onset or course) 
- enthesitis-related 
- psoriatic 
- undifferentiated 


For mixed populations e.g. including systemic or oligo-
arthritis, include only if the proportion of the unwanted type(s) 
is <33% (i.e. 2/3rd of the population should meet the inclusion 
criteria) 
 
Exclude systemic arthritis (unless NO active systemic 
symptoms in the previous 6 months); exclude persistent 
oligoarthritis 


Comparators  
- DMARDs e.g. methotrexate, azathioprine, 


cyclosporin, penicillamine, sulphasalazine 
and gold preparations. 


- Best supportive care if DMARDs not tolerated 
(e.g. NSAIDs, corticosteroids) 


- Interventions compared with each other 


 


Outcomes  
One or more of: 
• Disease activity 
• Disease flares 
• Physical function 
• Joint damage 
• Pain 
• Corticosteroid reducing regimens 
• Extra-articular manifestations (e.g. uveitis) 
• Body weight and height  
• Mortality 
• Adverse effects of treatment 
• Health-related quality of life 


Don’t exclude at TIAB screening stage on outcome.  Get full 
paper to check. 
 
 


Design  
RCT If NO but data may not be available from RCTs e.g. long-term 


adverse events, height and growth)  
Systematic review  If YES (or possibly Yes) & can’t exclude on P, I or C, 


RETRIEVE for full paper screen & possible ref list check if 
meets criteria 


Abstracts/conference presentations  
Published 2011 or earlier Exclude 
Published 2012 or later:  are sufficient details 
presented to allow appraisal of methodology 
and assessment of results? 


If can’t definitely exclude on P,I, C or D RETRIEVE (for full 
text screen & possible tie up with full papers or ongoing 
studies) 
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Appendix 3 Screening Phase 2 – Full papers for systematic review of clinical-effectiveness 


Study name or Number: 
Design 


RCT  Yes


 
Next Q 


Unclear


 
Next Q 


No


 
Exclude 


Abstracts/conference presentations   


Published 2012 or later Yes


 
Next Q 


Unclear


 
Next Q 


No


 
Exclude 


Intervention    Comments


 abatacept (Orencia)
 adalimumab (Humira) 
 etanercept (Enbrel) 
 tocilizumab (RoActemra) 


Yes (Y) 


 
To drug specific section (row below) 


Unclear (U)


 
Skip to Comparator section (Comp) 


No (N)


 
Exclude (Ex) 


etanercept should be monotherapy 
(not with methotrexate) 


Abatacept (Orencia) Adalimumab (Humira) Etanercept (Enbrel) Tocilizumab (RoActemra) 


JIA sub‐type polyarthritis  
(poly) with insufficient 
response to other 


DMARDs including at least 
1 TNF inhibitor a 


JIA sub‐type poly with 
inadequate response to 1 


or more DMARDs a 


JIA sub‐type enthesitis‐
related arthritis (ERA) with 


inadequate 
response/intolerance to 
conventional treatment a 


JIA sub‐type poly (including 
RF +ve or ‐ve and extended 


oligo‐arthritis) with 
inadequate 


response/intolerance to 
methotrexatea 


JIA sub‐type psoriatic 
arthritis (PA) with 


inadequate 
response/intolerance to 


methotrexatea 


JIA sub‐type enthesitis‐
related arthritis (ERA) with 


inadequate 
response/intolerance to 
conventional treatmenta 


JIA sub‐type poly 
(including RF +ve or ‐ve 
and extended oligo‐


arthritis) in patients not 
responding to other 


NSAIDs or corticosteroids 
a 


Y 


 
Next Q 


U 


 
Next Q 


N


 
Ex 


Y 


 
Next Q 


U 
 


Next Q 


N
 


Next 
Q 


Yes


 
Next Q 


U


 
Age Qs 


N


 
Ex 


Y


 
Next Q 


U
 


Next Q 


N
 


Next 
Q 


Y 


 
Next Q 


U
 


Next Q 


N
 


Next Q 


Y


 
Next Q 


U


 
Age 
Qs 


N


 
Ex 


Y


 
Next Q 


U


 
Next Q 


N 


 
Ex 


Participant age 6‐ years Participant age 2‐ years Participant age 6‐ years ‐ Participant age 2‐ years Participant age 12‐ years Participant age 2‐ years 


Y 


 
Comp 


U 


 
Comp 


N


 
Ex 


Y 


 
Comp 


U 


 
Comp 


N


 
Ex 


Y


 
Comp 


U


 
Comp 


N


 
Ex 


Y


 
Comp 


U


 
Comp 


N


 
Ex 


Y


 
Comp 


U


 
Comp 


N


 
Ex 


Y


 
Comp 


U


 
Comp 


N 


 
Ex 


Comments: 
 
 


Comments: 
 


Comments:
 


Comments:
 


Comments:
 


Comments:
 


Comparators (Comp)   Comments


 A DMARD (e.g. methotrexate, 
azathioprine, cyclosporin, 
penicillamine, sulphasalazine and 
gold preparations) 
 Best supportive care if DMARDs not 
tolerated (e.g. NSAIDs, 
corticosteroids) 
 Interventions compared with each 


Yes


 
Next Q 


Unclear


 
Next Q 


No


 
Exclude 


Note what the comparator is
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other 


Outcomes 


Any one or more from the list below: 
Disease activity;  Disease flares;  
Physical function;  Joint damage;  Pain 
Corticosteroid reducing regimens;  
Extra‐articular manifestations (e.g. 
uveitis); Body weight and height;  
Mortality; 
Adverse effects of treatment; HR‐QoL. 


Yes


 
Next Q 


Unclear


 
Next Q 


No


 
Exclude 


Abstracts/conference presentations 


Published with sufficient detail to allow 
appraisal of methodology and 
assessment of results 


Yes


 
Make final decision 


Unclear


 
Make final decision 


No


 
Exclude 


Final Decision INCLUDE UNCLEAR (Discuss) EXCLUDE
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Appendix 4 Table of excluded and unclear studies from systematic review of clinical-


effectiveness  


Excluded study Primary reason 


for exclusion  


(comments) 


Amarilyo G, Tarp S, Foeldvari I, Cohen N, Pope TD, Woo JMP et al. Efficacy and safety of 


biologic agents in patients with poly-articular juvenile idiopathic arthritis: Network meta-


analysis of randomized controlled withdrawal trials. Arthritis and Rheumatism 


2013;65(S10):S922-S923. 


Design (NMA) 


Anink J, Otten MH, Spronk S, van Suijlekom-Smit LW. Efficacy of Biologic Agents in 


Juvenile Idiopathic Arthritis: A Systematic Review Using Indirect Comparisons. Arthritis & 


Rheumatism 2012;64(S10):S490. 


Design (SR and 


indirect 


comparison) 


Canadian Agency for Drugs and Technologies in Health. Common drug review: clinical 


review report for tocilizumab (Actemra, intravenous) for the treatment of signs and 


symptoms of active polyarticular juvenile idiopathic arthritis. 2014.  Available at: 


http://www.cadth.ca/media/cdr/clinical/SR0343_Actemra%20pJIA_CL_Report_e.pdf.  


Design (SR) 


Cummins C, Connock M, Fry-Smith A, Burls A. A systematic review of effectiveness and 


economic evaluation of new drug treatments for juvenile idiopathic arthritis: etanercept. 


Health Technology Assessment 2002;6(17)1-43. 


Design (SR and 


economic 


evaluation) 


Decelle K,.Horton ER. Tocilizumab for the treatment of juvenile idiopathic arthritis. 


[Review]. Annals of Pharmacotherapy 2012;46(6):822-9. 


Design (SR) 


Foster CS, Tufail F, Waheed NK, Chu D, Miserocchi E, Baltatzis S et al. Efficacy of 


etanercept in preventing relapse of uveitis controlled by methotrexate. Arch.Ophthalmol. 


2003;121(4):437-40. 


Population 


(adults) 


Gartlehner G, Hansen RA, Jonas BL, Thieda P, Lohr KN. Biologics for the treatment of 


juvenile idiopathic arthritis: A systematic review and critical analysis of the evidence. 


Clinical Rheumatology 2008;27(1):67-76. 


Design (SR) 


Kemper AR, Van Mater HA, Coeytaux RR, Williams JW, Jr., Sanders GD. Systematic 


review of disease-modifying antirheumatic drugs for juvenile idiopathic arthritis. [Review]. 


BMC Pediatrics 2012;1229. 


Design (SR) 


Kingsbury D, Quartier P, Arora V, Kalabic J, Kupper H, Mozaffarian N. Safety and 


Effectiveness of Adalimumab in Children with Polyarticular Juvenile Idiopathic Arthritis 


Aged 2 to < 4 Years Or >= 4 Years Weighing < 15 Kg. Annals of the Rheumatic Diseases 


2013;72(S3):A729. 


Design 


Kingsbury D, Quartier P, Arora V, Kalabic J, Kupper H, Mozaffarian N. PReS-FINAL-


2161: Safety and effectiveness of adalimumab in children with polyarticular juvenile 


idiopathic arthritis aged 2 to <4 years or >=4 years weighing <15 kg. Pediatric 


Rheumatology 2013;11(S2):P173. 


Design 
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Kingsbury DJ, Quartier P, Arora V, Kalabic J, Kupper H, Mozaffarian N. Safety and 


Effectiveness Of Adalimumab In Children With Polyarticular Juvenile Idiopathic Arthritis 


Aged 2 To < 4 Years Or >= 4 Years Weighing < 15 Kg. Arthritis and Rheumatism 


2013;65:S117. 


Design 


Maneiro JR, Salgado E, Gomez-Reino JJ. Immunogenicity of monoclonal antibodies against 


tumor necrosis factor used in chronic immune-mediated Inflammatory conditions: 


systematic review and meta-analysis. [Review]. JAMA Internal Medicine 


2013;173(15):1416-28. 


Design (SR and 


MA) 


Martini A. Etanercept improves active polyarticular juvenile rheumatoid arthritis. Clinical 


& Experimental Rheumatology 2001;19(2):122-4. 


Design 


(commentary) 


Mease P, Genovese MC, Gladstein G, Kivitz AJ, Ritchlin C, Tak PP et al. Abatacept in the 


treatment of patients with psoriatic arthritis: results of a six-month, multicenter, 


randomized, double-blind, placebo-controlled, phase II trial. Arthritis & Rheumatism 


2011;63(4):939-48. 


Population 


(adults) 


Mori M, Takei S, Imagawa T, Imanaka H, Nerome Y, Kurosawa R et al. Etanercept in the 


treatment of disease-modifying anti-rheumatic drug (DMARD)-refractory polyarticular 


course juvenile idiopathic arthritis: experience from Japanese clinical trials. Modern 


Rheumatology 2011;21(6):572-8. 


No comparator 


Mori M, Takei S, Imagawa T, Imanaka H, Nerome Y, Higuchi R et al. Safety and efficacy 


of long-term etanercept in the treatment of methotrexate-refractory polyarticular-course 


juvenile idiopathic arthritis in Japan. Modern Rheumatology 2012;22(5):720-6. 


Design (open-


label part) 


Otten MH, Anink J, Spronk S, van Suijlekom-Smit LWA. Efficacy of biological agents in 


juvenile idiopathic arthritis: A systematic review using indirect comparisons. Annals of the 


Rheumatic Diseases 2013;72(11):1806-12. 


Design (review) 


Pato E, Munoz-Fernandez S, Francisco F, Abad MA, Maese J, Ortiz A et al. Systematic 


Review on the Effectiveness of Immunosuppressants and Biological Therapies in the 


Treatment of Autoimmune Posterior Uveitis. Seminars in Arthritis and Rheumatism 


2011;40(4):314-23. 


Design (review) 


Sawyer L, Diamantopoulos A, Brunner HI, Benedetti F, Ruperto N, Dejonckheere F et al. 


PReS-FINAL-2070: Efficacy of biologic treatments in juvenile idiopathic arthritis with a 


polyarticular course: An indirect comparison. Pediatric Rheumatology. 2013;11(S2):P82. 


Design (indirect 


comparison) 


Sawyer L, Diamantopoulos A, Brunner H, De Benedetti F, Ruperto N, Dejonckheere F et 


al. Efficacy of Biologic Treatments in Juvenile Idiopathic Arthritis with A Polyarticular 


Course: An Indirect Comparison. Annals of the Rheumatic Diseases  2013;72(S3):740-1. 


Design (indirect 


comparison) 


Sawyer L, Diamantopoulos A, Brunner HI, De BF, Ruperto N, Dejonckheere F et al. 


Efficacy of biologic treatments in juvenile idiopathic arthritis with a polyarticular course: 


An indirect comparison. Arthritis and Rheumatism 2013;65(S10):S119. 


Design (indirect 


comparison) 


Simonini G, Druce K, Cimaz R, Macfarlane GJ, Jones GT. Current Evidence of Anti-Tumor 


Necrosis Factor alpha Treatment Efficacy in Childhood Chronic Uveitis: A Systematic 


Review and Meta-Analysis Approach of Individual Drugs. Arthritis care & research 


Design (review) 
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2014;66(7):1073-84. 


Simonini G, Katie D, Cimaz R, Macfarlane GJ, Jones GT. Does switching anti-TNFalpha 


biologic agents represent an effective option in childhood chronic uveitis: The evidence 


from a systematic review and meta-analysis approach. Seminars in Arthritis and 


Rheumatism 2014;44(1):39-46. 


Design (review) 


Ungar WJ, Costa V, Burnett HF, Feldman BM, Laxer RM. The use of biologic response 


modifiers in polyarticular-course juvenile idiopathic arthritis: A systematic review. 


Seminars in Arthritis and Rheumatism 2013;42(6):597-618. 


Design (review) 


Wallace CA, Giannini EH, Spalding SJ, Hashkes PJ, O'Neil KM, Zeft AS et al. The effects 


of early aggressive therapy in JIA: Results of the TREAT study. Pediatric Rheumatology 


2012;10(S1):32. 


Abstract 


(methods) 


Wallace CA, Giannini EH, Spalding SJ, Hashkes PJ, O'Neil KM, Zeft AS et al. Trial of 


early aggressive therapy in polyarticular juvenile idiopathic arthritis. Arthritis & 


Rheumatism 2012;64(6):2012-21. 


Unclear 


population 


 


Wallace CA, Giannini EH, Spalding SJ, Hashkes PJ, O'Neil KM, Zeft AS et al. Predictors 


and sustainability of clinical inactive disease in polyarticular juvenile idiopathic arthritis 


given aggressive therapy very early in the disease course. Arthritis and Rheumatism 


2013;65(10):S334-S335. 


Abstract 


(methods) 


Wallace CA, Giannini EH, Spalding SJ, Hashkes PJ, O'Neil KM, Zeft AS et al. Clinically 


inactive disease in a cohort of children with new-onset polyarticular juvenile idiopathic 


arthritis treated with early aggressive therapy: time to achievement, total duration, and 


predictors. Journal of Rheumatology 2014;41(6):1163-70. 


Unclear 


population 


Wallace CA, Bonsack J, Spalding SJ, Brunner H, O'Neil KM, Milojevic D et al. Results Of 


a 24 Month Extension Study In PatientsWhoParticipated In The Trial Of Early Aggressive 


Therapy In Polyarticular Juvenile Idiopathic Arthritis. Arthritis & Rheumatism 2013;65 


(S10, Sp. Iss. SI):S116. 


Abstract 


(methods) 


MA, meta-analysis. NMA, network metal-analysis. SR, Systematic review.  


 


Unclear studies 


Smith JA, Thompson DJ, Whitcup SM, Suhler E, Clarke G, Smith S et al. A randomized, placebo-controlled, 


double-masked clinical trial of etanercept for the treatment of uveitis associated with juvenile idiopathic 


arthritis. Arthritis & Rheumatism 2005;53(1):18-23. 
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Appendix 5 Clinical-effectiveness data extraction tables  


Data extraction - Abatacept 


Reference and 
design 


Intervention and 
Comparator 


Participants  Outcome measures 


Study identifier: 
Ruperto 200857, 
Ruperto 201058, 
Ruperto 201059, 
Lovell 201260 
 
Study acronym: 
AWAKEN 
(Abatacept 
Withdrawal study 
to Assess efficacy 
and safety in Key 
Endpoints) 
 
Study design: 
withdrawal RCT (4 
months open-label 
lead-in phase, 6 
months double-
blind randomised 
phase,  open-label 
extension phase)  
 
Country or 
countries: 
Europe (none 
appear from UK), 
Latin America, 
USA.  
 
Number of centres: 
45 
 
Recruitment dates: 
February 2004 - 
June 2006 (date of 
last treatment, 
recruitment likely 
finished before 
then) 
 
Funding: 
Bristol-Myers 
Squibb 


Intervention: 
4 month open-label lead-
in phase (days 1–113) 
abatacept (ABA) (10 
mg/kg according to 
weight max dose 1000 
mg) on days 1, 15, 29, 
57, and 85. 
 
Double-blind phase:  
Abatacept (ABA) given 
at doses of 10 mg/kg at 
randomisation and at 
about 28-day intervals 
thereafter for 6 months 
(days 114–283), or until 
a flare of arthritis 
 
Comparator: 
Matching placebo 
 
Other interventions used: 
All disease-modifying 
antirheumatic drugs 
except MTX (stable 
dose) withdrawn and 
prohibited during the 
trial (wash-out period of 
at least 4 weeks for any 
DMARD other than 
MTX, before the first 
dose of study 
medication). Oral 
corticosteroids were 
stabilised 4 weeks before 
enrolment. 
Non-steroidal anti-
inflammatory drugs or 
analgesics permitted for 
pain control. 
Folinic acid or folic acid 
permitted. 140/190 
(74%) received MTX 
concomitantly. 
 


(Open-label (OL) lead-in 
phase, number enrolled: 
n =190. Those achieving 
ACR Pedi 30 response 
randomised in double 
blind phase). 
(NB. Limited data 
extracted for this phase) 
 
Double-blind withdrawal 
phase 
Number of randomised 
participants:  
ABA: n= 60 
Placebo: n= 62 
 
Open-label extension 
(OLE) study (up to day 
1681 (year 5.5) efficacy, 
and up to 7 years 
safety)59;60  
Non-responders to ABA 
during OL phase: n=36 
ABA treated patients in 
double blind phase:  
n=58 
Placebo treated patients 
in double blind phase: 
n=59 
Total in OLE: n=153 
 
Inclusion criteria: 
Juvenile idiopathic 
arthritis (extended 
oligoarticular, 
polyarticular 
positive or negative for 
rheumatoid factor, or 
systemic 
without systemic 
manifestations); 
Aged 6–17 years;  
At least 5 active joints 
(those with swelling or, 
in the absence of 
swelling, limited range 
of motion, accompanied 
by either pain or 
tenderness) and active 
disease (at least 2 active 
joints and 2 joints with a 
limited range of motion); 
Inadequate response to, 
or intolerance to, at 
least one DMARD 


Primary outcome(s): 
Time to disease flare  
 
Secondary outcomes: proportion of 
patients at the end of six months 
double-blind phase who had disease 
flare; changes from baseline in each 
of the 6 ACR core variables; pain; 
assessment of safety and 
tolerability; HRQoL. (sleep and 
missed school days reported but not 
extracted here) 
 
Method of assessing outcomes: 
Disease flare defined as worsening 
of 30% or more in at least 3 of the 6 
ACR core-response variables for 
JIA, and at least 30% improvement 
in no more than 1 variable during 
the double-blind period. If a global 
assessment by either physician or 
parent was used, flare was defined 
as a worsening of 20 mm or more 
on the 100 mm visual analogue 
scale. If the number of active joints 
or joints with limited range of 
motion was used for assessment, it 
was defined as worsening in 2 or 
more joints.  
 
Improvement defined as an 
improvement of 30% or more in at 
least 3 of 6 ACR core-response 
variables and at least 30% 
worsening in not more than 1 
variable. Improvements were also 
defined by 50%, 70%, and 90% 
improvements in the ACR 
paediatric criteria. 
 
Child Health Assessment 
Questionnaire (CHAQ) used to 
assess physical, emotional, and 
social aspects of HRQOL. Higher 
scores indicate better HRQoL, 0-
100 scale. Childhood Health 
Assessment Questionnaire (CHAQ) 
disability index is scored 0 to 3, 
with a higher score indicating 
greater disability. CHQ used to 
assess pain on 100mm visual 
analogue scale. Higher score 
indicates more severe pain. 
 
Length of follow-up: 
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including biological 
agents (e.g. etanercept, 
infliximab, & 
adalimumab). (Previous 
anti-TNF therapy 
reported in 57/190 
patients during open-
label lead in) 
 
Exclusion criteria: 
Active uveitis, major 
concurrent medical 
conditions, or were 
pregnant or lactating.  


End of double-blind period (day 
169), plus assessments made for 
OLE at ≥21 months (day 589) 
(efficacy and safety), and at day 
1681 (study year 5.5 - efficacy and 
safety, and study year 7 (safety). It 
is presumed that these time points 
are in relation to the start of the OL 
lead-in. 


Baseline characteristics (double-blind period) ABA (n=60) Placebo (n=62) Comments
Age mean years (SD) 12.6 (3) 12.0 (3)  
Sex female, n (%) 43 (72) 45 (73)  
Ethnic origin, n (%) 


White 
Black 


     Other 


 
46 (77) 
5 (8) 
9 (15) 


 
49 (79) 
4 (7) 
9 (15) 


 


Type of JIA 
     Persistent oligoarthritis  
     Extended oligoarthritis  
     Polyarthritis (RF +ve)  
     Polyarthritis (RF -ve)  
     Systemic 


 
0 
9 (15) 
14 (23) 
26 (43) 
11 (18) 


 
2 (3) 
7 (11) 
12 (19) 
28 (45) 
12 (19) 


 


Rheumatoid factor +ve, n (%) 
Rheumatoid factor –ve, n (%) 


19 (32) 
41 (68) 


12 (19) 
50 (81) 


 


Duration of JIA mean years (SD) 3.8 (3.7) 3.9 (3.5)  
Previous anti-TNF therapy discontinued, n (%) 
     Lack of efficacy 
     For financial reasons 


8 (13) 
7 (12) 
1 (2) 


13 (21) 
11 (18) 
2 (3) 


 


Results (for double-blind period57, unless otherwise stated) 
Primary Outcome ABA (n=60) Placebo (n=62) p-value 
Time to flare (median, months) Not reached 6 0.0002 
Comments:  Kaplan-Meier survival curves are presented, but the survival probabilities can only be read off from 
the curves and have not been extracted here. Inter-quartile range could not be calculated for the placebo group as 
there were too few events. 
Secondary Outcomes ABA (n=60) Placebo (n=62) p-value 
Disease activity, n (%)1 
ACR Pedi 30 
ACR Pedi 50 
ACR Pedi 70 
ACR Pedi 90 
Inactive disease2 


 
49 (82) 
46 (77) 
32 (53) 
24 (40) 
18 (30) 


 
43 (69) 
32 (52) 
19 (31) 
10 (16) 
7 (11) 


 
0.1712 
0.0071 
0.0185 
0.0062 
0.0195 


Disease flares, n (%) 12 (20) 33 (53) 0.0003 
Disease flares, hazard ratio 0.31 (95% CI 0.16 to 0.59) NR 
Core-response variables, mean (SD) 


Physician’s global assessment (VAS: 100mm) 
 
14.7 (18.9) 


 
23.2 (21.8) 


 
0.0004 


Parent’s global assessment (VAS: 100mm) 17.9 (22.2) 23.9 (21.6) 0.6992 
Physical function (CHAQ disability index: 0-3) 0.8 (0.9)  0.8 (0.7) 0.0388 
No. of active joints 4.4 (7.0) 6.0 (5.8) 0.0245 
No. of joints with limited range of motion 8.8 (12.8) 8.6 (12.0) 0.0128 
ERS (mm per hour) 25.1 (26.4) 30.7 (30.1) 0.9562 


CRT (mg/L) 0.16 (0.25) 0.29 (0.54) 0.0255 
Pain (mean parent global assessment of pain, CHAQ 
100mmVAS) 


153 213 0.105 


Corticosteroid reducing regimens NR 
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Extra-articular manifestations  NR 
Body weight and height  NR 
Mortality NR 
Health-related quality of life583 
      CHQ Physical summary score  
      CHQ Psychosocial summary score  


 
43.6 
51.7 


 
414 
474 


 
p=0.666 
p=0.056 


Adverse Events (for double-blind period, unless otherwise stated)(number & % of patients experiencing event) 
Total serious adverse events (SAEs), n (%)  0 2 (3) 0.50 
Total serious adverse events, OLE5, n (%)  23 (15)   
Total adverse events,6 n (%)  37 (62) 34 (55) 0.47 
Infections and infestations, n (%) 27 (45%) 27 (44%) 1.00 
Gastrointestinal disorders, n (%) 10 (17%) 9 (15%) 0.81 
General disorders & administration site conditions, n 
(%) 


4 (7%) 9 (15%) 0.24 


Nervous system disorders, n (%) 3 (5%) 2 (3%) 0.68 
Respiratory, thoracic & mediastinal disorders, n (%) 6 (10%) 3 (5%) 0.32 
Comments:  
P-values for the core-response variables were based on the difference in the adjusted mean % change from day 113 
to day 282. 
1 NB. After 6 months of double-blind treatment, or at the time of flare for patients who did not complete this 
period. In addition to the ACR Pedi overall response, data for the respective 6 ACR Pedi core response variables 
are reported at the start and end of the double blind period. Only the number of active joints, number of joints with 
limited range of motion and the CHAQ disability index (physical function) are data extracted here. 
2 Defined as no joints with active arthritis, a physician’s assessment of 10 or less on a 100 mm visual analogue 
scale, and a normal erythrocyte sedimentation rate. 
3 Read off from graph by reviewer. Number of patients in the trial arms not clear. Abatacept-treated patients (n=52) 
had improved scores for 14 of the 15 subscales and placebo-treated patients (n=34) for 6 of the 15 subscales 
(p >0.05 for abatacept versus placebo for all subscales; details not data extracted).  
4 Abatacept treated patients (n=52) had improved scores for 14 of the 15 subscales of the CHQ from start to end of 
double blind period (P >0.05 for abatacept versus placebo for all subscales). Placebo treated patients (n=34) had 
improved scores for 6 of the 15 subscales.  
5 SAEs during the OLE (by day 589) occurred in 23/153 patients including an arthritis flare (n =6), arthralgia (n 
=2), foot deformity (n =2), pyrexia (n =2), and vomiting (n=2). At 7 year follow up 30/153 (19.6%) patients had 
SAEs. Most were unrelated and were primarily musculoskeletal or infectious events. The incidence rate (per 100 
patient-years) of SAEs in the OLE (5.6/100 patient years) did not increase versus the 6 month double blind rate 
(6.8/100 patient years). 
6 Adverse events that occurred in at least 5% of patients in the open-label and double-blind phases. 
Results OLE 
Original group sizes in double-
blind phase 


ABA (n=60) Placebo (n=62) 


ACR Pedi Outcomes OLE at day 
58959 


Received ABA in double blind 
phase (n= 51)


Received Placebo in double blind 
phase (n= 47) 


ACR Pedi 30 46/51 (90%) 41/47 (87%) 
ACR Pedi 50 45/51 (88%) 39/47 (83%) 
ACR Pedi 70 38/51 (75%) 35/47 (75%) 
ACR Pedi 90 29/51 (57%) 19/47 (40%) 
ACR Pedi 100 20/51 (39%) 9/47 (19%) 
Inactive disease1 22/51 (43%) 11/47 (23%) 
Comments:  Patients treated with abatacept during the double-blind phase had in total (lead-in, double-blind & 
OLE phases) received continuous abatacept therapy for a minimum of 31 months (those recruited to the study 
earliest had been treated longer, the maximum was 52 months at the time of database lock) whereas those who 
received placebo during the double blind phase usually received abatacept for a shorter period (length not stated). 
An analysis according to prior exposure to biologic agents, ACR-Pedi data for those in the OLE who had not taken 
part in the double-blind phase and information on anti-abatacept and ani-CTLA-4 antibody production is presented 
but has not been extracted.   
1 Inactive disease was defined as having no joint with active disease, a physician’s global assessment of disease 
severity score <10 mm, and an ESR ≤ 20 mm/hour. 
Methodological comments  
 Allocation to treatment groups: Patients randomly assigned (1:1) to receive either abatacept or placebo. The 
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sequential number for each patient was allocated according to a computer-generated randomisation schedule. 
 Blinding:  The main phase of the trial was described as double-blind. Responder and flare status were 


determined by independent blinded evaluators at the coordinating centres. 
 Comparability of treatment groups: Appear similar on most variables, though placebo group had greater 


proportion of rheumatoid factor negative patients than ABA group (81% versus 68%). 
 Method of data analysis: Kaplan–Meier survival curves used to estimate the distribution of time to disease 


flare for each group in the 6-month double-blind phase. Log-rank test used to compare the time to disease flare 
between groups. A Cox proportional-hazards model, with treatment as the only covariate, was used to compare 
the hazard ratio and 95% CIs for flare of arthritis between the two groups. Missing values in the double-blind 
phase imputed with the last-observation carried forward method in the analysis of the individual components 
of the 6 ACR paediatric response variables, the ACR responses, and inactive disease status. HRQoL analysis 
(CHQ) based on available data at each time point. 


 Sample size/power calculation: estimated to need 200 patients into the open-label phase to have a sufficient 
sample size to compare the time to flare over 6 months between the abatacept and placebo groups (with two-
sided log-rank tests at 5% significance). Assuming that 64% of patients would respond to treatment (based on 
experience with rheumatoid arthritis in adults), a sample size of 128 patients would yield 95% power to detect 
a difference of 35%, assuming a flare rate of 65% in placebo controls and a dropout rate of 10% for the 
double-blind phase. (The actual flare rate for placebo was 53% and the drop-out rate was 34%, with a 
difference of 33% between abatacept and placebo in percentage of patients experiencing a flare). 


 Attrition/drop-out: 42 (34%) patients discontinued during the double-blind period (31 (50%) in the placebo 
group, and 11 (18%) in the abatacept group); all but one (abatacept-treated patient) did so because the 
treatment was not effective. Eight patients (2 ABA, 6 placebo) did not receive treatment according to protocol 
during the double-blind phase but were included in end-point analysis.  


General comments 
 Generalisability:  Results applicable to patients aged 6 to 17 years with JIA (extended oligoarthritis, 


polyarthritis, or systemic without systemic manifestations) with an inadequate response to, or intolerance to, at 
least one DMARD (including biological agents), receiving background MTX.  


 Outcome measures: Appear appropriate. 
 Inter-centre variability: Not reported, but to minimise variability in joint assessments each centre had at least 2 


certified joint assessors who underwent specific and standardised joint assessment training.  
 Conflict of interests: The first two authors have received funding for research activity from a variety of 


pharmaceutical companies including Bristol-Myers Squibb, though have not received funding from companies 
as personal contribution for assistance during the trial. Three other authors are employees of Bristol-Myers 
Squibb.  


NR = not reported; VAS = visual analogue scale 
 
Quality criteria (Cochrane Collaboration Risk of Bias tool) RCTs169 
Criteria Judgement1 Support for judgement 
Random sequence generation (selection 
bias) 


Yes Computer generated randomisation sequence 


Allocation concealment (selection bias) Yes Centres were informed of the random allocation of 
patients by an interactive voice-randomisation system 
run by the central drug management group 


Blinding of participants and personnel 
(performance bias) 


Yes Double blind phase of the study (after open-label lead in) 


Blinding of outcome assessment 
(detection bias) 


Yes Responder and flare status determined by independent 
blinded evaluators at the coordinating centres 


Incomplete outcome data addressed 
(attrition bias) 


 Larger proportion of patients dropped out of the placebo 
group in the double blind phase than the ABA group 
(50% versus 18%). Main reason for drop-out was lack of 
efficacy. 


ACR responses, inactive disease 
status 


Yes Missing values imputed with LOCF method 


HRQoL58 No Analyses based on available data (observed analysis) 
Selective reporting (reporting bias) Yes All outcomes reported on. 
Other sources of bias Unclear Inter-centre variability not discussed 
1Yes (low risk of bias); No (high risk of bias); Unclear (uncertain risk of bias). 
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Data extraction – Adalimumab 


Reference and 
design 


Intervention and 
Comparator 


Participants  Outcome measures 


Study identifier: 
Lovell 200861, 
Lovell 201262,  
Ruperto 201363 & 
201464 
 
Study acronym: 
None 
 
Study design:  
medication-
withdrawal RCT 
(16 weeks   
randomised open-
label, 32 weeks 
double-blind 
randomised 
withdrawal phase,  
open-label  
extension phase) 
 
Country or 
countries: not 
specially stated  
but appear to be 
Belgium, Czech 
Republic, France, 
Germany, Italy, 
Spain, Slovak 
Republic and USA.  
 
Number of 
centres: 31 (not 
specified by 
country) 
 
Recruitment 
dates:19/9/2002-
13/1/2005 
 
Funding: research 
grant from Abbott 
Laboratories 


(16 weeks open-label 
phase: 24 mg of 
adalimumab (ADA) 
per square metre (max. 
of 40 mg) 
subcutaneously every 
other week) 
 
Licence indication:  
polyarticular onset 
JIA – presumed to be 
the same as 
polyarticular-course 
JIA  
 
Double-blind phase:  
ADA: as per open-
label phase for 32 
weeks 
 
Comparator: placebo 
 
Other interventions 
used:  MTX: ≥10 mg 
per square metre per 
week for 3-month 
prior screening, same 
dosage during open-
label lead-in and 
double-blind phase. 
 
No MTX: have never 
received MTX or had 
discontinued it ≥2 
weeks prior to study 
drug. 
 
Stable dosages of 
NSAIDs and low-dose 
corticosteroids 
(≤0.2 mg of 
prednisone or 
prednisone 
equivalent per 
kilogram of body 
weight per day to 
a max. of 10 mg per 
day) were permitted. 
Pain medications were 
allowed except for the 
12 hours preceding 
assessment of the 
joints. 
 


(1st randomisation, open-
label lead-in phase, 
number   randomised: n 
=171 
MTX: n=85  
No-MTX: n=86) 
(NB. Limited data 
extracted for this phase) 
  
2nd randomisation, 
double-blind  withdrawal 
phase:  
No. randomised: n=133 
MTX/placebo: n=37 
MTX/ADA: n=38 
No data for ADA (n=30) 
and Placebo (n=28) 
group not receiving 
MTX extracted. 
 
Loss to follow-up: n=4  
(5.3%) 
ADA: n=3 (7.9%) 
Placebo: n=1 (2.7%) 
 
Inclusion criteria:  
 Age 4 - 17 years 
 Polyarticular-course 


JIA (with any type of 
onset) with active 
disease (≥ 5 swollen 
joints and ≥ 3 joints 
with limitation of 
motion) and without 
adequate response to 
NSAIDs 


 Either no previous 
treatment with MTX or 
previous treatment 
with MTX and AEs or 
an inadequate 
response. 


Had to have an ACR 
Pedi 30 response at week 
16 to enter double-blind 
phase. 


Exclusion criteria:  
 Clinically significant 


deviations in clinically 
hematologic, hepatic, 
or renal indicators 


 Ongoing infection or 
recent major infection 
requiring 
hospitalisation or 


Primary outcome(s): % of pts not 
receiving MTX with disease flares 
(week 16-48) 
 
Secondary outcomes: adverse events 
(AEs) 
 
Method of assessing outcomes: every 
12 weeks. 
Disease flare (ACR Pedi responses): 
worsening of ≥30% in ≥3 of the 6 core 
criteria for JIA and an improvement of 
≥30% in ≤1 of the criteria. If the no. of 
joints with active arthritis was used as a 
criterion of flare, an increase in the no. 
of active joints to ≥2 was required if 
there were no initial active joints or 
only 1 active joint – same approach if 
the no. of joints with loss of motion 
was used as a criterion of flare. If either 
of the global assessments was used as a 
criterion of flare, any increase of >30% 
in the VAS of 0 to 100 was sufficient 
and no minimum clinically important 
increase was required (e.g. an increase 
from 2 - 4 would qualify for use of that 
criterion in the determination of flare). 
 
ACR Pedi criteria: physician’s  
and patient’s/ parent’s global 
assessment of overall well-being (both 
measured with the use of a 100-mm 
VAS: 0 = no disease activity or “very 
well” for overall well-being, 100 = 
most disease activity or “very poor” for 
overall well-being) the no. of joints 
with active arthritis (defined as joints 
with swelling not caused by deformity 
or joints, in the absence of swelling, 
with limitation of passive motion 
accompanied by pain tenderness, or 
both), the no. of joints with limitation 
of passive 
motion, physical function measured by 
the Disability Index of the Childhood 
Health Assessment Questionnaire 
(CHAQ-DI), and a laboratory 
assessment of inflammation (C-reactive 
protein concentrations). 
ACR Pedi 50, 70, 90, and 
100 levels of response were evaluated, 
defined as improvements of 50% or 
more, 70% or more, 90% or more, and 
100%, respectively, in ≥3 of the 6 core 
criteria for JIA, with worsening of 30% 
or more in only 1 criterion. 
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intravenous antibiotics 
 Recent  live or 


attenuated vaccines 
 Previously treated 


with other biologic 
agents at any time or 
recent treatment with 
intravenous immune 
globulin, cytotoxic 
agents, investigational 
agents, DMARTs 
other than MTX, or 
corticosteroids 
administered by the 
intra-articular, 
intramuscular or 
intravenous route. 


 


 
Safety: physical examinations, 
laboratory results, vital signs and AEs. 
 
Post-hoc analysis:  
Clinical outcomes: 27-joint Juvenile 
Arthritis Disease Activity Score 
(JADAS27) based on C-creative 
protein; Functional outcome: CHAQ-
DI. Minimal disease activity (MDA) 
defined as JADAS27 <3.8 and normal 
function defined as CHAQ-DI <0.5. 
Higher scores indicate higher disease 
activity. 
 
Length of follow-up: 70 days after last 
dose for AEs for all patients who 
discontinued study medication. Those 
enrolled in the double-blind phase were 
eligible to receive open-label treatment 
with ADA in an extension phase of the 
study (duration not specified).  


Baseline characteristics ADA  
(n=38) 


Placebo  
(n=37)  


Comments 


Age, mean years (SD) 11.7 (3.3) 10.8 (3.4)  
Age group, n (%) 


4-8 years 
9-12 years 
13-17 years 


 
6 (16)  
17 (45)  
15 (40) 


 
12 (32)  
10 (27)  
15 (41) 


 


Sex – Female, n (%) 30 (79) 30 (81)  
Race, n (%) 


White 
Black 
Other 


 
36 (95) 
0  
2 (5) 


 
36 (97) 
0 
1 (3) 


Determined by the 
patient or parent 


Body weight, mean kg (SD) 42.1 (17.9) 44.3 (18.9)  
Type of JIA   Reported as poly-


articular-course JIA 
RF -ve, n/N (%) 27/37 (73) 30/36 (83)  
Duration of JIA, mean years (SD) 4.3 (4.1) 4.0 (3.5)  
Previous medication use, n (%) 
Methotrexate (MTX) 
Other DMARDs 
Methylprednisolone 


 
38 (100)  
1 (3)  
2 (5) 


 
37 (100)  
7 (19)  
2 (5) 


 


Results (double-blind phase, weeks 16-48) 
Primary Outcome ADA  


(n=38) 
Placebo  
(n=37)  


p-value 


Disease flares, n/N (%) 14/ 38 (37) 24/37 (65) p=0.02 
Comments:  
Secondary Outcomes    
Disease Activity    
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ACR Pedi response1 week 48 (%) 
30 
50 
70 
90 


 
63 
63 
63 
42 


 
38 
38 
27 
27 


 
p=0.03 
p=0.03 
p=0.002 
p=0.17 


Physical function NR NR  
Joint damage NR NR  
Pain NR NR  
Corticosteroid reducing regimens NR NR  
Extra-articular manifestations (such as uveitis) NR NR  
Body weight and height  NR NR  
Mortality See comments AEs  
Health-related quality of life NR NR  
Comments: NR, not reported. 
1 A patient who had a flare according to the protocol definition was classified as having no response (ACR Pedi 
<30) from that point forward, regardless of the patient’s ACR Pedi response at that time.  
Adverse Events, no. of events (no. of events 
per patient-year) 


ADA (+MTX) 
(n=37; 15 Patient-yrs) 


Placebo (+MTX)  
(n=38; 18.3 Patient-yrs) 


p-value 


Any AE 155 (10.3) 234 (12.8)  
Most frequently reported AEs    


Related to injection-site reaction 57 (3.8) 73 (4.0)  
Contusion 7 (0.5) 12 (0.7)  
Nasopharyngitis 6 (0.4) 5 (0.3)  
Upper respiratory tract infection 5 (0.3) 6 (0.3)  
Viral infection 3 (0.2) 7 (0.4)  
Vomiting 2 (0.1) 4 (0.2)  
Excoriation 1 (0.1) 10 (0.6)  


Serious AEs, possibly related to study drug1 1 (0.1) - 
Gastroduodenitis 


0  


AEs leading to the discontinuation of the drug 0 0  
Comments: no occurrence of deaths, opportunistic infections, malignant conditions, demyelinating diseases or 
lupus-like reactions. 1Serious adverse events were death or any event that was life-threatening; required 
hospitalisation or prolongation of existing hospitalisation; resulted in persistent or significant disability, congenital 
anomaly, or spontaneous or elective abortion; or required medical or surgical intervention to prevent another 
serious outcome.  
 
(27/171 (16%)  had at least 1 positive test for anti-ADA antibody during the open-label and double-blind phases 
(MTX: 5/85 (6%), No MTX: 22/86 (26%), but development of anti-ADA antibody did not lead to a greater rate of 
discontinuation of the study drug, nor did it increase the incidence of serious AEs) 
First 104 weeks of open-label extension phase61 
ACR Pedi at 104 weeks of 
OLE, % 


OLE phase (n=128)1 


30 89%2 
50 86%2 
70 77%2 
90 59%2 
100 40% 


Comments:  
1Only 71/128 (55%) of this group received methotrexate during the open-label and double- blind phases of the 
study and meet the licenced indication for adalimumab (ie. the 128 includes participants not receiving methotrexate 
in the two study arms that do not meet the licenced indication). 
2 Data extracted from figure using Engauge software.  Data available for earlier time points in OLE (weeks 8, 16, 
24, 56, 104) but not data extracted.  For missing values the last observation was carried forward. 
Post-hoc analysis - OLE,64 n(%) ADA Placebo p-value2 


week 
48 


week 88 week 48 week 88 


Minimal disease activity3 
 


19 (76) 26 (83.9) 15 (62.5) 14.0 (50.0)  


Minimal disease activity3 with normal 17 (68.0) 24 (77.4) 15 (62.5) 14 (50.0)  
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function4 
Comments: 2 statistical comparison between ADA with or without MTX vs Placebo with or without MTX only. 
Post-hoc analysis on growth in patients with JIA62;63 reported per MTX or non -MTX group only (not data 
extracted). 3 JADAS27 <3.8. 4 CHAQ-DI <0.5.  
 
The OLE61 was ongoing at the time the key effectiveness paper was published and the time period for which events 
were reported is not clear.61  Serious AEs considered possibly related to study drug occurred in 7 patients during 
the OLE (a table in the published paper61 suggests none were receiving methotrexate, in which case they were not 
receiving adalimumab treatment according to the licenced indication).  Three patients discontinued treatment due 
to adverse events during the OLE. 
Methodological comments  
 Allocation to treatment groups: randomisation at a 1:1 ratio within patients’ previous respective strata 


(stratified according to MTX use), no further details reported. 
 Blinding: double-blind (investigators, study coordinators, assessors, patients and parents were unaware of the 


treatment assignment during the double-blind phase of the study). 
 Comparability of treatment groups: states no significant differences in baseline characteristics between the 


Placebo and the ADA group within either stratum (MTX or No MTX) - no statistical comparison between the 
ADA-MTX and Placebo-MTX group reported. There were some baseline differences between the later 
treatment groups: the ADA group had a higher percentage of children in the 9-12 year age group compared to 
placebo; conversely mean body weight was slightly lower. Mean negative for rheumatoid factor was 10% 
lower in this group compared to placebo, duration of JIA was slightly lower and previous medication use for 
other DMARDs was 16% lower compared to the placebo group. 


 Method of data analysis: Efficacy analyses ITT, however this was defined as all patients who received at ≥1 
dose of the study drug during the phase of the study for which the analysis was being conducted. For the 
primary efficacy end point and for all secondary analyses of disease flare, missing values were treated as 
disease flares. For secondary analyses of ACR Pedi 30, 50, 70, and 90 responses during the open-label lead-in 
and double-blind phases, missing values were imputed as nonresponses. In addition, patients in whom a flare 
occurred according to the protocol definition during the double-blind phase were classified as having no 
response (ACR Pedi <30) at week 48, regardless of their actual ACR Pedi responses. 


 Sample size/power calculation: assumption of a 70% response rate to ADA reported, requiring 42 patients in 
the open-label lead-in phase to yield the 29 patients needed for each group in the double-blind phase. This 
estimate was based on a 40% difference in the rate of flare between the Placebo and the ADA groups and 
provided a power of 80% at an alpha level of 0.05. However, states that study was not statistically powered to 
detect differences between patients receiving and those not receiving MTX. 


 Attrition/drop-out: Double-blind: n=4 (5.3%); ADA, n=3 (withdrew for other reasons, no further details), 
Placebo, n=1 (withdrew consent).  
[Loss to follow-up, total: n= 43 (25%); Open-label, all: n=38 (22%); Double-blind all n=5 (3.8%)] 


General comments 
 Generalisability: limited to polyarticular-course JIA patients aged 4 to 17 years, who have previously received 


16 wks ADA treatment and treated with MTX, and had an ACR Pedi 30 response at wk 16. 
 Outcome measures: appear to be appropriate. 
 Inter-centre variability: Not discussed. 
 Conflict of interests: Authors received various financial support and/or unrestricted continued medical 


education grants from various pharmaceutical companies including the drug manufacturer. States ‘no other 
potential conflict of interests relevant to this article was reported’. Individuals at JK Associates and Abbott 
Laboratories provided editorial support, while individuals at Abbott Laboratories helped with data management 
and statistical analysis. 


 
Quality criteria (Cochrane Collaboration Risk of Bias tool) RCTs169 
Criteria Judgement1 Support for judgement 
Random sequence generation (selection bias) Unclear No details reported 
Allocation concealment (selection bias) Unclear No details reported 
Blinding of participants and personnel (performance bias) Yes Double-blind, details reported 
Blinding of outcome assessment (detection bias) Yes Double-blind, details reported 
Incomplete outcome data addressed (attrition bias) Yes Details reported 
Selective reporting (reporting bias) Yes All outcomes stated were reported 
Other sources of bias Unclear Inter-centre variability not discussed 
1 Yes (low risk of bias); No (high risk of bias); Unclear (uncertain risk of bias). 
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Data extraction – Etanercept 
Reference and 
design 


Intervention & 
Comparator 


Participants  Outcome measures 


Study identifier: 
Lovell 2000,42 
Lovell 2003,65  
Lovell 200666 and 
Lovell 200867  
 
Study acronym: 
none 
 
Study design:  
medication-
withdrawal RCT 
(3 months open-
label lead-in 
phase, 4 months 
double-blind 
randomised 
withdrawal 
phase, open-label  
extension phase) 
 
 
Country or 
countries: 
Canada and USA 
 
Number of 
centres: not 
specifically 
stated, but 
appears to be 965 
 
Recruitment 
dates: not 
reported 
 
Funding: 
Immunex 
Corporation169 


Intervention: 0.4 
mg of etanercept 
per kilogram 
subcutaneously 
twice weekly until 
disease flare 
occurred or four 
months elapsed 
 
(Includes 33% of 
patients with 
systemic onset 
JIA) 
 
 
Comparator: 
Placebo 
 
Other 
interventions 
used: Stable doses 
of NSAIDs, low 
doses of 
corticosteroids 
(≤0.2 mg of 
prednisone per 
kilogram per day, 
with a max. 10 
mg per day) or 
both. Pain 
medications were 
allowed except 
during the 12 hrs 
before a joint 
assessment. MTX 
discontinued 14 
days and other 
DMARDs 28 
days before 
receipt of 
etanercept. 
 
Open-label 
extension  (OLE):  
0.4mg/kg 
etanercept twice 
weekly (max. 
dose 25 mg per 
injection) or 0.8 
mg/kg once  
weekly (max. 
dose of 50 
mg/week)  
subcutaneously.  
 


(3 months open- label 
(OL) lead-in phase: 
n=69) (NB. Limited 
data extracted for this 
phase) 
 
Double-blind 
withdrawal phase 
No. of randomised 
participants: n = 51 
Etanercept: n=25 
Placebo: n=26 
 
Open-label extension 
(OLE): n=58 
 
Loss to follow-up: 
[Part 1: n= 5 (7%)] 
Part 2-RCT:  
Etanercept: n=6 
(24%);  
Placebo: n=19 (73%) 
Part 3: OLE: n=38 
(66%) 
 
Inclusion criteria: 
children aged 4 - 17 
years with JIA, with 
active disease (≥5 
swollen joints and ≥3 
joints with limitation 
of motion and pain, 
tenderness, or both) 
despite treatment 
with NSAIDs and 
with MTX at doses of 
at least 10 mg per 
square metre of body-
surface area per 
week. 
 
Exclusion criteria: 
No intra-articular and 
soft-tissue 
corticosteroid 
injections for 1 
month before the 
trial. Patients with 
major concurrent 
medical conditions; 
Pregnant and 
lactating patients. 


Primary outcome(s): number of patients with 
disease flare  
 
Secondary outcomes: not specifically stated  
 
Method of assessing outcomes for Part 2: 
Physical examinations, measures of disease 
activity and lab. tests (hematologic analysis, 
serum chemical analysis, and urinalysis) on day 
1 (before etanercept or placebo) and day 15 and 
at the end of each month. Final safety 
assessments 30 days after discontinuation of 
study drug for withdrawals or at next scheduled 
visit if withdrawal due to disease flare. Serum at 
the end of 7 months for testing for 
autoantibodies (antinuclear antibodies, 
antibodies to double-stranded DNA, IgG and 
IgM anticardiolipin antibodies, and antibodies 
to extractable nuclear antigens), and on day 1 
before the administration of the study drug and 
at the end of months 7 for testing for antibodies 
to etanercept. 
 
Physician’s global assessment of disease 
severity  0-10  (best-worst); Patient’s or parent’s 
global assess of overall well-being - 0-10  (best-
worst); Childhood Health Assessment 
Questionnaire (CHAQ) – 0-3 (best-worst); 
Erythrocyte sedimentation rate (ESR)  - normal 
ranges 1 to 30 mm per hour for females and 1 to 
13 mm per hour for males; Articular severity 
score - 0 (best) to 962 (worst); Pain – VAS 0 cm 
(best) to 10 cm (worst); C-reactive protein - 
normal range is 0 to 0.79 mg per decilitre. 
Other: 73 joints were evaluated for the total 
active-joint count; 71 for limitation of motion 
with pain, tenderness, or both; 66 for swollen 
joints; and 71 for limitation of motion. 
  
Definition of disease flare: Change in the core 
set of response variables from the beginning of 
the double-blind study - worsening of ≥30% in 
3/6 response variables and a minimum of 2 
active joints. Could also have improvement of  
≥30% in no more than 1/6 six response 
variables. Global assessments, if used to define 
flare, had to change by at least 2 units on a scale 
from 0 to 10. 
 
Definition of improvement of disease response 
was based on changes from baseline values at 
enrolment, whereas flare was measured from 
beginning of the double-blind study. For 
example, 28 active joints at baseline,  but only 2 
active joints at the time of randomisation - a 
change to 3 active joints would be considered a 
flare (at least 30 percent worse than the 
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condition at the time of randomisation) but 
would also still be considered improvement (at 
least 30 percent improved from base line).  
 
Length of follow-up: 4 months (double-blind 
only); OLE: 8 years 67 


Baseline characteristics: double-blind study Etanercept (n=25) Placebo (n=26) Comments
Mean age, year 8.9 12.2  
Age group, n (%) 


4-8 years 
9-12 years 
13-17 years 


 
13 (52) 
5 (20) 
7 (28) 


 
5 (19) 
4 (15) 
17 (65) 


 
p<0.02 


Sex, n (%) 
Female 
Male 


 
19 (76) 
6 (24) 


 
15 (58) 
11 (42) 


 


Ethnicity, n (%) 
White 
Black 
Hispanic 
Other 


 
14 (56) 
3 (12) 
6 (24) 
2 (8) 


 
23 (88) 
1 (4) 
2 (8) 
0 


 
 p<0.02 


Type of JIA, n (%) 
Pauciarticular 
Polyarticular 
Systemic 


 
2 (8) 
14 (56) 
9 (36) 


 
1 (4) 
17 (65) 
8 (31) 


 


RF +ve, n (%) 4 (16) 8 (31)  
Mean duration of JIA, year 5.3 6.4  
Previous medication, n (%) 
MTX 


 
25 (100) 


 
26 (100) 


 


DMARDs at washout, n (%) 
Methotrexate 
Hydroxychloroquine 


16 (64) 
16 (64) 
2 (8) 


19 (73) 
18 (69) 
7 (27) 


 


Concomitant therapy at washout, n (%) 
Corticosteroids 
NSAIDs 


 
6 (24) 
25 (100) 


 
13 (50) 
24 (92) 


 


Mean dose of corticosteroids — mg/day 6.5 5.5  
Results: double-blind study 
Primary Outcome Etanercept (n=25) Placebo (n=26) p-value 
Disease flare, n (%) 


Corticosteroid use at baseline2 
Yes 
No 


7 (28) 
 
3/6 (50) 
4/19 (21) 


21 (81) 
 
12/13 (92) 
9/13 (69) 


p=0.0031


 


p=0.05 


Time to flare, median days >116 28 p<0.001 
Comments: 1 p<0.001 after adjustment for baseline characteristics in logistic regression model. 
2 Authors state that with the exception of corticosteroid use at base line (p=0.05), none of the baseline 
characteristics were significant predictors of flare rates (p>0.15). 
Because 13/25 patients were still receiving etanercept at the end of the study (day 116) without disease flare, the 
median time to flare was greater than 116 days. 
 


Secondary Outcomes – 7 months, median Etanercept 
(n=25) 


Placebo (n=26) p-value 


30% improvement, n (%) 
50% improvement, n (%) 
70% improvement, n (%) 


20 (80) 
18 (72) 
11 (44) 


9 (35) 
6 (23)  
5 (19) 


p<0.01 


JIA core set criteria, median    
Total number of active joints (out of 73 joints) 7.0 13.0  
No. of joints with limitation of motion and 
with pain, tenderness, or both (out of 71 joints) 


1.0 4.5  


Physician’s global assessment of disease severity 2 5  


Patient/parent’s global assess. of overall well-being 3 5  
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Score on CHAQ (disability domain) 0.8 1.2  
ESR 18 30  


Articular severity score, median 38 66  
Duration of stiffness (min), median 5 38  
Pain (on a visual-analogue scale), median 1.5 3.5  
C-reactive protein, median 0.4 3.0  
No. of swollen joints, median 4.0 11.0  
No. of joints with limitation of motion, median 9 22  
Corticosteroid reducing regimens NR NR  
Extra-articular manifestations (such as uveitis) NR NR  
Body weight and height  NR NR  
Mortality See AEs   
Comments: NR, not reported. Authors state that in the double-blind study as compared with the end of the open-
label study, a significant proportion of patients who received placebo had shifts from normal levels of C-reactive 
protein and erythrocyte sedimentation rates to above-normal values (p≤0.003 for each variable). Last observation 
carried forward approach for missing data and visits and for early termination (LOCF). 
Adverse Events Etanercept (n=25) Placebo (n=26) p-value 
Death, n 0 0  
Urticaria, n 11 0  
Hospitalisation for serious AEs, n 
Depression and personality disorder 
Gastroenteritis-flu syndrome 


 
1 
1 


 
0 
0 


 


Injection-site reactions, n 1 1  
Tested positive for non-neutralising  
antibody to etanercept, n 


2 N/A  


Comments: 1 after 1st dose of etanercept (responded to oral antihistamines). Other AEs were reported to be of mild-
to-moderate intensity, with no significant difference in the frequency of AEs between the treatment groups. There 
were no laboratory abnormalities requiring urgent treatment in the etanercept group. No patient had persistent 
elevations in autoantibodies or had signs or symptoms of another autoimmune disease.  
Baseline characteristics: OPE, 8 year follow-up67 OLE (n=58) 8th year of OLE (n=26) 
Age, mean years (SD) 10.4 (3.8) 10.8 (3.9) 
JRA onset type, n (%) 


Pauciarticular 
Polyarticular 
Systemic 


 
5 (9)  
34 (58)  
19 (33) 


 
2 (8)  
19 (73)  
5 (19) 


Duration of JRA, mean years (SD) 5.9 (3.2) 6.4 (3.4) 
RF+ve, n (%) 13 (23) (n=56) 6 (24) (n=25) 
Concomitant therapy at enrolment, n (%) 


NSAIDs  
Corticosteroids 


Corticosteroid dosage, mg/day mean  (SD) 


 
56 (97) 
22 (38)  
5.7 (3.2) 


 
25 (96)  
8 (31)  
4.1 (2.3) 


Comments: After 1 year of the OLE, the dosages and the use of other medications for JRA (including 
corticosteroids, intra-articular injections of steroids and NSAIDs) could be adjusted or added at the discretion of 
the treating physician, without restriction. MTX could be added to the regimen (dosage limited to 10–20 
mg/m2/week) 
Results: OLE year 8, mean (SEM)2 Completed year 8 (n=16) 
Total no. of joints with active arthritis (n=11) 2.2 (0.9) 
Total no. of joints with LOM and tenderness and/or pain on motion (n=11) 0 


Total no. of joints with LOM (n=11) 11.8 (4.4) 
Physician’s global assessment 1.6 (0.3) 
Patient’s/parent’s global assessment 2.0 (0.6) 
Pain score 1.8 (0.5) 
CHAQ score (n=11) 0.6 (0.2) 
C-reactive protein3 1.1 (0.5) 
Comments: 2 74 joints were assessed for tenderness and/or pain on motion, 71 for limitation of motion (LOM), and 
66 for swelling. 3 New high-sensitivity method of analysing C-reactive protein levels for year 8 (old method: 
normal range 0–0.79 mg/dl; new method: normal range 0–0.287 mg/dl).  
ACR Pedi response , 8 years (LOCF), % n/N 
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ACR Pedi 30 83 (40/48) 
ACR Pedi 50 77 (36/47) 
ACR Pedi 70 61 (28/46) 
ACR Pedi 90 41 (19/46) 
ACR Pedi 100 18 (8/45) 
Year of etanercept treatment from RCT 
(excluding gaps between RCT and OLE) 


SAE4 MII5 
No. of 
events 


No. of events/ 
patient year 


No. of 
events 


No. of events/ 
patient year 


1 (n=69; 57 patient-years of drug exposure) 5 0.09 2 0.04 
9 (n=14; 4 patient-years of drug exposure) 0 0 0 0 
Total for all years (n=69; 318 patient-years of drug 
exposure) 


39 0.12 9 0.03 


Comments: SAEs defined as events that were fatal or life-threatening, required hospitalisation or prolonged an 
existing hospitalisation, resulted in a persistent or significant disability or incapacity, or resulted in a congenital 
anomaly or birth defect. 
4 SAEs occurring during the study or within 30 days of the last dose of etanercept.  
5 Defined as medically important infections resulting in the need for intravenous antibiotic therapy or 
hospitalisation.  
Only 1 MII reported by patients since report at 4 years (pyelonephritis). The most common new SAEs reported 
beyond 4 years of drug exposure were a flare or worsening of disease [6/9 SAEs (67%)]. 
Methodological comments  
 Allocation to treatment groups: A blocked randomisation scheme with stratification according to study centre 


and number of active joints (≤2 vs. >2) at the end of month 3 (in the open-label study) was used to assign 
patients to their treatment group. 


 Blinding: Double-blind (no further details).  
 Comparability of treatment groups: Authors state that the groups were well balanced in the double-blind 


study, except for age group and race (p<0.02) and corticosteroid use at baseline (p=0.05) and that the unequal 
randomisation did not affect the study results. The etanercept group had a significantly higher number of 
younger patients compared to the placebo group (4-8yr old: E 52% vs 19% placebo) and a greater ethnic mix 
(white: E 56% vs 88% placebo), while the placebo group had a significantly larger use of corticosteroid use at 
washout (placebo 50% vs 24% E). 


 Method of data analysis: Statistical methods employed were reported. All tests were two-sided, with a 
significance level of 0.05. Patients who withdrew early without disease flare were counted in the analysis with 
those who continued to have a response - a LOCF approach was used for missing data and visits and for early 
termination. To evaluate any bias introduced by the withdrawal assumption in the primary analysis, an 
analysis of time to flare (by the log-rank test) was undertaken in which data on patients who withdrew without 
flare were censored at the time of withdrawal. The effect of baseline characteristics on flare rates was assessed 
by main-effects logistic regression. 
OLE: Data from patients who reached the age of 18 and discontinued the study and who therefore no longer 
had valid childhood efficacy measures were not included in efficacy analysis (summary of the last visit using 
the LOCF method). Adult-specific measures of disease for patients ≥18 years of age were not included in 
analyses (n=5 each at years 7 and 8). 


 Sample size/power calculation: none reported. 
 Attrition/drop-out: Part 1 OL: 64/69 (93%) urticaria with the 1st dose of etanercept n=1; refusal of treatment 


n=2; lack of response n=2. Part 2 - RCT: Etanercept 6/25 (24%):  disease flare n=6; Placebo: 19/26 (73%): 
parental refusal to allow continuation n=1, disease flare n=18. 
Part 3 OLE: 38/58 (66%): lack of efficacy n=7 (12%); AEs n=4 (7%); physician decision n=5 (9%); protocol 
issue n=3 (5%); lost to follow-up n=3 (5%); patient/guardian refusal n=5 (9%); other n= 8 (14%). 36% 
patients (n=21) discontinued during the first 4 years. 


General comments 
 Generalisability: limited to pauciarticular, polyarticular and systemic onset JIA patients aged 4 to 17 years, 


who did not tolerate or had an inadequate response to MTX and had received 3 months of etanercept 
treatment. 


 Outcome measures: appear to be appropriate. 
 Inter-centre variability: not discussed. 
 Conflict of interests: 2 authors had served as ad hoc consultants to Immunex. 
 
 
 







192 
 


Quality criteria (Cochrane Collaboration Risk of Bias tool) RCTs169 
Criteria Judgement1 Support for judgement 
Random sequence generation (selection 
bias) 


Unclear Blocked randomisation scheme with stratification, 
no details about how randomisation was 
performed. 


Allocation concealment (selection bias) Unclear No details reported 
Blinding of participants and personnel 
(performance bias) 


Yes Double-blind phase of study (after open-label lead 
in) 


Blinding of outcome assessment (detection 
bias) 


Yes Paper states that study site-staff who were not 
involved in patient assessments constituted the 
contents of the vials (etanercept or placebo). 


Incomplete outcome data addressed 
(attrition bias) 


Yes Details reported, but drop-outs are nearly three 
times higher in the placebo group. Incomplete 
data appears to have been address with the LOCF 
method (used for missing data/visits and early 
terminations). 


Selective reporting (reporting bias) Yes All outcomes reported on 
Other sources of bias Unclear Inter-centre variability not discussed 
1 Yes (low risk of bias); No (high risk of bias); Unclear (uncertain risk of bias).  
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Data extraction – Tocilizumab 


Reference and 
design 


Intervention and 
Comparator 


Participants  Outcome measures 


Study identifier:  
Brunner 2014,68 
Brunner 2014,69 
Baildam 2014,70 
Baildam 2013, 73 
DeBenedetti 
2013,72  
DeBenedetti 
2013,74  
Brunner 2013,71 
and Brunner 
201275  
 
Study acronym: 
CHERISH 
 
Study design:  
medication-
withdrawal RCT 
(16-week  
randomised open-
label, 24-week 
double-blind 
randomised 
withdrawal 
phase, open-label  
extension phase) 
 
Country or 
countries: 
Australia, 
Canada, Europe,  
Latin America, 
Russia and USA 
 
Number of 
centres:58 
 
Recruitment 
dates: 14/10/2009 
– 31/1/2011 
 
Funding: funding 
for manuscript 
preparation by H 
Hoffmann-La 
Roche Ltd 


Intervention: 
intravenous 
tocilizumab (TCZ) at 
8 mg/kg (8 mg/kg 
for<30 kg group) or 
10 mg/kg (10  mg/kg 
for <30 kg group) 
every 4 weeks (based 
on pharmacokinetic 
modelling and 
simulation, doses of 
10 mg/kg for patients 
weighing <30 kg 
achieved TCZ 
exposure comparable 
to that of 8 mg/kg for 
patients weighing 
≥30 kg). 
 
Comparator: Placebo 
 
Other interventions 
used: Stable doses of 
NSAIDs and low-
dose glucocorticoids 
(≤ 0.2 mg/kg/day 
prednisone; daily 
max. 10 mg) and 
MTX (10–20 mg/m2 
body surface area/ 
week).  
 
 
 
 
 
 
 
 
 


(Randomised, open-label (OL) 
lead-in phase: TCZ every 4 weeks 
until week 16, n=188 -  patients 
randomised to <30kg TCZ (n=69) 
or ≥30kg TCZ (n=119) 
(NB. Limited data extracted for 
this phase) 
 
Double-blind withdrawal phase 
No.  of randomised participants: n 
=166 
TCZ: n=82:  
T 10mg/kg <30kg BW: n= 16;  
T 8mg/kg <30 kg BW: n=11;  
T 8 mg/kg ≥30kg BW: n=55 
Placebo: n= 84:  
P 10mg/kg <30kg BW: n=15;  
P 8mg/kg <30kg BW: n=13; 
P 8 mg/kg ≥30kg BW: n=56 
 
Loss to follow-up: 
OL: n=22/188 (11.7%) 
RCT: TCZ n=3/82 (3.7%), 
          Placebo 3/84 (3.6%). 
OL-Extension (OLE): n=5/160 
(3.1%) 
 
Inclusion criteria:  
 2-17 years old;  
 Diagnoses of RF+ve or RF-ve  


polyarticular-course JIA or 
extended oligoarticular JIA; 


 Disease duration ≥6months;  
 Inadequate responses to or 


intolerant of MTX;  
 ≥5 more active joints, with 


LOM present in ≥3 of the active 
joints; 


 No MTX ≥4 weeks before and 
including baseline visit or had 
been taking MTX ≥12 weeks  
immediately before and 
including baseline visit and on 
stable dose of 10-20 mg/m2 for 
≥8 weeks before and including 
baseline visit together with 
either folic acid or folinic acid; 


 No oral glucocorticoids at 
baseline visit or had been taking 
oral glucocorticoids at a stable 
dose for ≥4 weeks before and 
including baseline visit (n≤10 
mg/day or 0.2mg/kg/day);  


 No NSAIDs at baseline or more 
than 1 type of NSAID at a 
stable dose (less than or equal 


Primary outcome(s): 
Proportion of patients in whom 
a JIA-flare occurred during part 
2 (up to and including wk40) 
compared with wk16 
 
Secondary outcomes wk40: JIA-
ACR 30/50/70/90 responses, 
change from baseline in JIA- 
core response variables (CRVs) 
and clinically inactive disease. 
 
Method of assessing outcomes: 
4 weekly assessments. 
 
JIA-ACR30 response: defined 
as ≥30% improvement of ≥3/6 
JIA core response variables 
(JIA-CRVs) without 
 >30% worsening in ≥1 of the 
remaining JIA-CRVs compared 
with baseline.  
(Part 1. Patients who had at least 
1 JIA-ACR30 response entered 
part 2). 
 
Active joints: defined as the 
presence of swollen joints (or, 
in the absence of swelling, 
joints with limitation of 
movement (LOM) plus pain on 
motion and/or tenderness with 
palpation). 
 
Clinically inactive disease was 
defined as PGA, indicating no 
disease activity plus absence of 
all the following: joints with 
active arthritis, uveitis and ESR 
greater than 20 mm/h. 
 
Serious infections were defined 
in accordance with the 
definition of serious adverse 
events (SAEs) in the 
International Conference on 
Harmonisation guidelines 
(reference provided). 
 
Physician global assessment 
(PGA) of disease activity: VAS 
0–100 (0=inactive disease);  
Assessment of patient overall 
well-being: VAS 0–100  
(0=very poor); 
Physical function measured by 
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to the recommended daily dose) 
≥2 weeks before and including 
the baseline visit;  


 Never been treated with 
biologics or had been 
previously treated with 
biologics and discontinued 
them for at least the following 
periods: anakinra: 1 week; 
etanercept: 2 weeks; rilonacept: 
5 weeks; infliximab or 
adalimumab: 8 weeks; 
abatacept: 12 weeks; 
canakinumab:, 20 weeks, before 
and including the baseline visit. 


 
Exclusion criteria: None in 
addition to the above. 


the Childhood Health 
Assessment Questionnaire-
Disability Index (CHAQ-DI): 
0–3 (0=no disability). 
 
Patients continued RCT until 
week 40 unless JIA-flare (>30% 
worsening in 3/6 JIA-CRVs 
without > 30% improvement in 
≥1 of the remaining JIA-CRV) 
compared with week 16. They 
then entered the OL-extension 
study. 
 
Length of F-up: 
OL 16 weeks; RCT 24 weeks; 
total 40 weeks. OLE 64 weeks 
(total 104 weeks). 


Baseline characteristics1 TCZ 
8mg/kg <30kg 
(n=34) 


TCZ 
10mg/kg <30kg 
(n=35) 


TCZ 
10mg/kg ≥30kg 
(n=119) 


Age, years 7.6 (2.71) 6.9 (3.02) 13.1 (2.78) 
Sex, females n (%) 24 (71) 30 (86) 90 (76) 
Ethnicity Not reported 
Type of JIA Not reported 
Weight (kg) 22.4 (5.3) 20.7 (5.7) 50.0 (12.6) 
RF +ve, n (%) 2 (6) 4 (11) 48 (40) 
Duration of JIA, years 3.5 (2.57) 3.4 (2.39) 4.7 (4.16) 
Previous medication, n (%) 


DMARD 
Biological agent2 


 
26 (76)  
6 (18) 


 
21 (60) 
8 (23) 


 
87 (73) 
47 (39) 


Joints with active arthritis, n 21.2 (13.6) 23.9 (18.3) 18.9 (13.0) 
Joints with LOM, n 17.3 (13.3) 23.1 (19.2) 16.0 (12.7) 
Assessment of patient overall well-being, VAS 59.1 (26.2) 51.5 (26.9) 51.6 (24.1 
PGA of JIA activity, VAS  64.7 (18.5) 64.7 (20.5) 59.4 (21.3) 
CRP (mg/L) (standard ref. range 0–10 mg/L) 26.6 (33.6) 21.8 (32.3) 22.8 (38.8) 
CHAQ-DI score 1.8 (0.68) 1.7 (0.71) 1.2 (0.69) 
ESR (mm/h) (standard ref. range 0–18 mm/h) 36.6 (23.0) 35.1 (24.1) 34.2 (26.7) 
Concurrent MTX use, n (%) 


Dose (mg/m2/week) 
30 (88)  
13.8 (2.9) 


29 (83)  
16.5 (11.1) 


89 (75) 
11.6 (2.7) 


Concurrent glucocorticoid use, n (%)3 
Dose (mg/kg/day) 3 


18 (53)  
0.15 (0.038) 


15 (43)  
0.15 (0.033) 


54 (45)  
0.12 (0.052) 


Comments: 1 all patients randomised in part 1. 15/188 (7.9%) did not achieve JIA-ACR30 response and were not 
randomised in part 2. 2 9% of patients previously received ≥3 biological agents. TNF inhibitors: n=56, anakinra 
n=5, abatacept n=5, canakinumab n=1. 3 measured in prednisone equivalents. 
NB – baseline characteristic not given the TCZ vs placebo groups in Part 2. 
 


Results, week 40 double-blind study68;73;75 
Primary Outcome TCZ4 


(n=82) 
Placebo  
(n=81) 


Difference4 TCZ vs Placebo 
(95% CI); p value 


Proportion with JIA-ACR30 flare (compared with 
week 16), n (%) 


21 (25.6%) 39 (48.1) –0.21 (–0.35, 0.08); 0.0024 


Secondary Outcomes TCZ4 


(n=82) 
Placebo 
(n=81) 


Difference4 TCZ vs Placebo 
(95% CI); p value 


Proportion of patients with JIA-ACR30 improvement 
relative to baseline, n (%) 


61 (74.4) 44 (54.3) 0.09 (0.05, 0.33); 0.0084 


Proportion of patients with JIA-ACR50 improvement 
relative to baseline, n (%) 


60 (73.2) 42 (51.9) 0.20 (0.06, 0.34) ; 0.0050 


Proportion of patients with JIA-ACR70 improvement 53 (64.6) 34 (42.0) 0.22 (0.07, 0.37); 0.0032 
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relative to baseline, n (%) 
Change from baseline in number of active joints, 
adjusted mean 


−14.3 −11.4 –2.9 (–5.7, –0.1); 0.0435 


Change from baseline in PGA (VAS), adjusted mean −45.2 −35.2 –9.9 (–16.5, –3.4); 0.0031 
Change from baseline in the pain (VAS), adjusted 
mean 


−32.4 −22.3 –10.2 (–17.6, –2.7); 0.0076 


Change from baseline in number of joints with LOM, 
adjusted mean 


−9.5 −7.7 –1.8 (–4.1, 0.5) ; 
0.1229 


Change from baseline in ESR (mm/h), adjusted mean −26.3 −12.0 –14.3 (–19.6, –9.0) 5 
CHAQ-disability score −0.8 −0.6 –0.2 (–0.4, 0.0) 5 
Proportion with JIA-ACR90 improvement, n (%) 37 (45.1) 19 (23.5) 0.21 (0.07, 0.35)5 
Proportion with inactive disease, n (%) 30 (36.6) 14 (17.3) 0.18 (0.05, 0.32) 5 
Corticosteroid reducing regimens Not reported 
Extra-articular manifestations (such as uveitis) Not reported 
Body weight and height  Not reported 
Mortality 0 0  
Change from baseline in patient global assessment of 
well-being adjusted mean 


−32.1 −24.7 –7.4 (–14.8, 0.0)5 


Comments: 4 Adjusted for baseline stratification factors (background use of MTX and oral glucocorticoids). 5 p 
values were not provided because they fell below a non-significant parameter in the hierarchical chain to address 
multiplicity. 
Time to JIA-ACR30 flare reported in a Kaplan Meier curve, but not presented here. 
Proportion of patients in the ITT population with JIA-ACR70 and JIA-ACR90 response at wk40 by 
background methotrexate, glucocorticoid and previous biological agent use at baseline6 
Concomitant therapies and 
previous exposure to biological 
agent, n/N (% N) 


Response 
level 


TCZ 
(n=82) 


Placebo  
(n=81) 


Yes No Yes No 
Background MTX JIA-ACR70 


JIA-ACR90 
45/67 (67.2) 
32/67 (47.8) 


8/15 (53.3) 5/15
(33.3) 


30/64 (46.9) 
18/64 (28.1) 


4/17 (23.5) 
1/17 (5.9) 


Background glucocorticoid JIA-ACR70 
JIA-ACR90 


23/33 (69.7) 
16/33 (48.5) 


30/49 (61.2) 
21/49 (42.9) 


4/38 (36.8) 
5/38 (13.2) 


20/43 (46.5) 
14/43 (32.6) 


Previous biological agent JIA-ACR70 
JIA-ACR90 


13/27 (48.1) 
5/27 (18.5) 


40/55 (72.7) 
32/55 (58.2) 


2/23 (8.7) 
2/23 (8.7) 


32/58 (55.2) 
17/58 (29.3) 


Comments: 6 Patients who withdrew or escaped to O-L TCZ or for whom the end point could not be determined 
were classified as non-responders. 
Authors report an ad hoc analysis of patients who received TCZ continuously in parts 1 and 2 (not data extracted). 
 


AEs and SAEs 
SAEs and AEs occurring ≥5% of patients, n (%) TCZ7 


(n=82) 
Placebo7 
(n=81) 


p value 


Duration in study (years) 32.33 27.41  
Patients with ≥1 AE 58 (70.7) 60 (74.1)  
Total no. of AEs8 147 141  
Rate of AEs per 100 patient-years  454.7 514.4  
Most frequent AEs    


Nasopharyngitis  14 (17.1)  9 (11.1)   
Headache  3 (3.7) 0  
Upper respiratory infection   4 (4.9)  2 (2.5)  
Cough  2 (2.4) 1 (1.2)  
Pharyngitis  3 (3.7) 3 (3.7)  
Nausea  2 (2.4) 2 (2.5)  
Diarrhoea  2 (2.4) 3 (3.7)  
Rhinitis  2 (2.4) 1 (1.2)  
Vomiting  3 (3.7) 1 (1.2)  
Abdominal pain  2 (2.4) 2 (2.5)  
Oropharyngeal pain  1 (1.2) 5 (6.2)  
Rash  4 (4.9) 1 (1.2)  


SAEs    
Patients with ≥1 SAE  3 (3.7) 3 (3.7)  
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Rate of SAEs per 100 patient-years 9.3 10.9  
Patients with ≥1 infectious SAE 1 (1.2) 0  
Rates of infectious SAEs per 100 patient-years 3.1 0  
Pneumonia 1 (1.2) 0  
Upper limb fracture 1 (1.2) 0  
Uveitis 0 1 (1.2)  
Psychosomatic disease 1 (1.2) 0  
Enterocolitis 0 1 (1.2)  
Complicated migraine 0 1 (1.2)  


AEs leading to study drug discontinuation    
 Increased blood bilirubin level9 1 (1.2)   
 Gastroenteritis  1 (1.2)10  
Comments: 7 AE data on open-label TCZ escape therapy were excluded. 8 Multiple occurrences of the same AE in 
one individual were counted. 9 Highest total bilirubin reading, 50μmol/L (normal range, 3–24μmol/L); 2 
consecutive readings >51mmol/L mandated withdrawal per protocol. The event resolved without sequelae. 10 


Occurred 46 days after the last of five doses of placebo.  
Exposure to TCZ varied for individual patients, depending on the period from the first dose of TCZ to the date of 
data cut or withdrawal (max. exposure 1.8 years). The safety population consisted of all patients who received ≥1 
dose of study medication. Safety data included full exposure data for each patient. 
Results for OLE, 104 weeks 
Efficacy endpoints and percentage change 
from baseline in JIA ACR components11 
(continuous TCZ, n=82)69;71;74 


Baseline Week 40 Week 104 
(n=160) 
 


Change from 
baseline to week 
104, % 


JIA ACR70 responders,12 n (%) - 65 (79.3) 71 (86.6) - 
JIA ACR90 responders, 12 n (%) - 41 (50.0) 58 (70.7) - 
Active joints (0–71), mean (SD) 19.7 (14.0) 4.7 (9.1) 3.3 (9.1) -87.7 (27.1) 
Joints with LOM (0–67), mean (SD) 16.5 (13.8) 5.6 (10.1) 3.6 (7.3) -81.3 (31.7) 
Patient global13 (VAS 0–100 mm), mean (SD) 45.5 (23.1) 12.2 (19.0) 9.1 (18.4) -75.4 (43.8) 
PGA (VAS 0–100 mm), mean (SD) 57.8 (20.3) 8.8 (10.9) 5.0 (10.5) -89.7 (23.7) 
CHAQ-DI (0–3), mean (SD) 1.2 (0.7) 0.4 (0.5) 0.2 (0.4) -76.7 (34.7) 
ESR (mm/h), mean (SD) 31.7 (22.9) 5.4 (6.3) 5.1 (5.6) -76.2 (27.3) 
Inactive disease,14  n (%) - 33 (40.2) 52 (63.4) - 
Remission,15 n (%) - 5 (6.1) 31 (37.8) - 
Minimal disease activity (JADAS-71 <3.8), n (%) 0 (0) 49 (59.8) 60 (73.2) - 
Inactive disease (JADAS-71 <1), n (%) 0 (0) 24 (29.3) 48 (58.5) - 
Comments: 11 Patients who withdrew because of non-safety reasons are non-responders. Patients who withdrew 
because of safety are included using last observation carried forward. 12 Two abstracts69;74 contain a table with a 
footnote to indicate patients who withdrew were excluded, however in the third abstract71 the table footnote states 
that patients who withdrew due to non-safety reasons are non-responders whereas patients who withdrew due to 
safety are included using LOCF. 13 Parent-rated. 14 No active joints, no active uveitis, ESR <20 mm/h and physician 
global assessment VAS ≤10. 15 Met criteria for inactive disease at each visit for 6 preceding months. 
AEs and SAEs69-71;74 (Safety population=188 with 307 patient-years) 
AEs, rates/100 patient-years 406.5 
SAEs, rates/100 patient-years 11.1 


Most common AE - infections 151.4 
Infections - SAE 5.2 


ALT elevations ≥3 x upper limit of normal, % 6.4 
AST elevations ≥3 x upper limit of normal, % 2.7 
Grade 3 lowest neutrophil count, % 5.9 
Grade 2/3/4 thrombocytopenia, % 1.6 
Low-density lipoprotein cholesterol ≥110 mg/dL, % 16.2 
Comments: ALT – alanine aminotransferase; AST – aspartate aminotransferase. 
Methodological comments  
 Allocation to treatment groups: Randomly assigned 1:1, stratified by background use of MTX and oral 


glucocorticoid use. O-L (Part 1): patients weighing <30kg were randomly assigned 1:1 to receive intravenous 
TCZ 8 mg/kg or 10mg/kg, while patients weighing ≥30kg received 8 mg/kg. Double-blind RCT (Part 2): each 
of the 3 previous groups was randomised to the received either the existing dose of TCZ or placebo, equating 
to 6 groups in total. No further details about randomisation procedure were reported. 
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 Blinding: Double-blind, no further details of procedure reported. States that JIA-ACR response rates and 
clinically inactive disease status were performed in real time by independent masked evaluators at the 
coordinating centres of PRINTO and PRCSG, according to validated criteria. 


 Comparability of treatment groups: no baseline characteristics for Part 2 (RCT) reported. States that disease 
characteristics at baseline for the O-L (Part 1) were generally similar across the 3 groups with the exception of 
body weight based dosing regime, but no details are reported for the 6 groups in the RCT Part 2. 


 Method of data analysis: ITT, however 3/166 patients from the placebo group were excluded as they 
discontinued without receiving the study drug therefore modified ITT.  To control for the type 1 error rate, 
secondary endpoints were tested in a hierarchical fixed-sequence approach provided the primary endpoint was 
found to be statistically significant. The robustness of the results of the statistical procedure used for the 
primary endpoint analysis was assessed by logistic regression analysis of the proportion of patients with JIA–
flare in the ITT during Part 2, showed a statistically significant treatment difference in favour of TCZ and was 
consistent with the primary analysis.  
Primary endpoint analysis was conducted with the Cochran–Mantel–Haenszel test (also used for secondary 
endpoints), adjusted for stratification factors; patients who withdrew or for whom the endpoint could not be 
determined were considered to have experienced JIA-flare. Patients who escaped or withdrew or for whom the 
end point could not be determined were considered non-responders. Continuous variables were evaluated 
using analysis of variance, adjusted for baseline differences between groups and stratification variables.  
Ad hoc analysis was conducted in patients continuously treated with TCZ up to week 40, including those who 
escaped from blinded to O-L TCZ, using an ITT approach.  


 Sample size/power calculation: Sample size estimation was reported. States that recruitment was planned to 
ensure that a sufficient number of patients were available for randomisation in Part 2, needing 60 patients in 
each group to achieve 80% power to detect a significant difference in assumed JIA-flare rates (35% TCZ, 65% 
placebo) between groups using a 2-sided significance test with α=0.05. For the results, the 3 TCZ groups were 
combined and so were the 3 placebo groups, giving each combined group sufficient power. 


 Attrition/drop-out: Part 1 lead in – states 10.6% discontinued (n=20), but flow chart shows n=22 (11.7%): lack 
of JIA-ACR30 response n=15, withdrew consent, n=3, AEs n=3, failure to return n=1.  
Part 2 RCT: TCZ 3/82 (3.7% (10mg/kg <30kg BW group: n=1; 8mg/kg ≥30kg BW: n=2) – AEs n=1, 
insufficient therapeutic response n=1, withdrew consent n=1. Placebo n=3/84 (3.6%) – AEs n=2, insufficient 
therapeutic response n=1. 
OL-Extension: 5/160 (3.1%) – reasons not reported.69 


General comments 
 Generalisability: To patients aged 2 to 17 years, with diagnoses of rheumatoid factor-positive or rheumatoid 


factor-negative pcJIA or extended oligoarticular JIA, with a minimum disease duration of at least 6 months 
and had inadequate responses to or were intolerant of MTX, and experienced at least one (JIA-ACR30) 
response to TCZ. 


 Outcome measures: appear to be appropriate 
 Inter-centre variability: not discussed. 
 Conflict of interests: various authors received funding/support from a variety of pharmaceutical companies. 
 
Quality criteria (Cochrane Collaboration Risk of Bias tool) RCTs169 
Criteria Judgement1 Support for judgement 
Random sequence generation (selection bias) Unclear Insufficient information. 
Allocation concealment (selection bias) Unclear Insufficient information. 
Blinding of participants and personnel 
(performance bias) 


Yes Double-blind. 


Blinding of outcome assessment (detection bias) Yes JIA-ACR response rates and clinically 
inactive disease status were performed in real 
time by independent masked evaluators at 2 
coordinating centres according to validated 
criteria. 


Incomplete outcome data addressed (attrition 
bias) 


Yes Details reported and similar between groups. 


Selective reporting (reporting bias) Yes All outcomes reported on. 
Other sources of bias Unclear Inter-centre variability not discussed 
1 Yes (low risk of bias); No (high risk of bias); Unclear (uncertain risk of bias). 
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Appendix 6 Table of excluded studies for systematic review of cost-effectiveness   


 


Excluded study 
Primary reason 
for exclusion 


Haapasaari JE, Kauppi M, Hakala MS, Kautiainen H. Economic evaluation of etanercept 
therapy in the treatment of re-fractory JIA. Arthritis and Rheumatism 2002; 46(9):S480. Abstract 


Brodszky V, Pentek M, Majer I, Karpati K, Gulacsi L. [Etanercept in patients with juvenile 
idiopathic arthritis: systematic review and economic evaluation].  2006. Abstract 


Prince FHM, de Bekker-Grob EW, Twilt M, Van Rossum MAJ, Hoppenreijs EPAH, ten 
Cate R et al. An analysis of the costs and treatment success of etanercept in Juvenile 
Idiopathic Arthritis. Clinical and experimental rheumatology 2011; 29(2):443. Abstract 


Simpson K, Hubert MM, On PV, Cifaldi M, Shaw J. Long-Term Cost-Effectiveness of 
Adalimumab Therapy in Juvenile Idiopathic Arthritis: From a Canadian Perspective. 
Journal of Rheumatology 2012; 39(8):1712. Abstract 


Luca N, Burnett H, Ungar W, Beukelman T, Feldman BM, Schwartz G et al. Cost-
Effectiveness Analysis of Early Biologic Treatment in Polyarticular Juvenile Idiopathic 
Arthritis. Arthritis & Rheumatism 2012; 64(10, Suppl. S):S501. Abstract 


Luca N, Burnett H, Ungar W, Beukelman T, Feldman B, Schwartz G et al. Cost-
effectiveness analysis of early biologic treatment in polyarticular juvenile idiopathic 
arthritis. Journal of Rheumatology 2013; Conference(var.pagings):6. Abstract 


Chang S, Sawyer L, Dejonckheere F, van Suijlekom-Smit LW, Anink J, Diamantopoulos A. 
Tocilizumab in Polyarticular Juvenile Idiopathic Arthritis - A Cost-Utility Model for the 
United Kingdom. Value in Health 2013; 16(7):A564. Abstract 


All Wales Medicines Strategy Group (. Adalimumab (Humira®).  2013. Not economic 
evaluation 


All Wales Medicines Strategy Group (. Etanercept (Enbrel®).  2013. Not economic 
evaluation 


All Wales Medicines Strategy Group (. Abatacept (Orencia®).  2014. Not economic 
evaluation 


All Wales Medicines Strategy Group (. Tocilizumab (RoActemra®).  2014. Not economic 
evaluation 


CADTH. Tocilizumab (Actemra - Hoffmann-La Roche Limited) new indication: 
polyarticular juvenile idiopathic arthritis.  2014. 


Not economic 
evaluation 
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Appendix 7 Table of excluded studies for systematic review of health-related quality of life   


 
Identified studies from titles/abstracts & full papers 
 


Reason for exclusion 


Anink J, Prince FHM, Dijkstra M, Otten H, Twilt M, Ten CR, et al. Long 
term functional outcome and quality of life of patients with refractory juvenile 
idiopathic arthritis treated with etanercept: Results of the Dutch arthritis and 
biologicals in children register. Pediatr Rheumatol. Paediatric Rheumatology, 
2014; Conference proceedings. 


Abstract  


Duarte-Salazar C, Guzman-Vazquez S, Soto-Molina H, Chaidez-Rosales P, 
Ilizaliturri-Sanchez V, Nieves-Silva J, et al. Disability impact on quality of 
life in Mexican adults with juvenile idiopathic arthritis and juvenile 
ankylosing spondylitis. Clin Exp Rheumatol. 2007  


No utilities reported 
  


Hendry GJ, Gardner-Medwin J, Turner DE, Woodburn J, Lorgelly PK. Self-
vs proxy-reported health-related quality of life of patients with juvenile 
idiopathic arthritis: Implications for a cost-utility analysis of multidisciplinary 
foot care. Rheumatology Aust; 2011;Conference  Available from: 
http://rheumatology.oxfordjournals.org/content/50/suppl_1/i2.full.pdf+html 


Abstract  


Hendry GJ, Gardner-Medwin J, Steultjens MPM, Woodburn J, Sturrock RD, 
Turner DE. Frequent discordance between clinical and musculoskeletal 
ultrasound examinations of foot disease in juvenile idiopathic arthritis. 
Arthritis Care Res.; 2012;64(3):441–7. 


No utilities reported 


Janse AJ, Uiterwaal CS, Gemke RJ, Kimpen JL, Sinnema G. A difference in 
perception of quality of life in chronically ill children was found between 
parents and pediatricians. J Clin Epidemiol. 2005 May;58  


Irelevant population 


Janse AJ, Sinnema G, Uiterwaal CS, Kimpen JL, Gemke RJ. Quality of life in 
chronic illness: perceptions of parents and paediatricians. Arch Dis Child. 
2005 May;90(England PT - Journal Article LG - English DC - 
20050426):486–91. 


Irelevant population 


Janse A, Sinnema G, Uiterwaal C, Kimpen J, Gemke R. Quality of life in 
chronic illness: children, parents and paediatricians have different, but stable 
perceptions. Acta Paediatr [Internet]. 2008;97(8):1118–24.  


Irelevant population 


Angeles-Han ST, Griffin KW, Lehman TJA, Rutledge JR, Lyman S, Nguyen 
JT, et al. The importance of visual function in the quality of life of children 
with uveitis. J AAPOS; 2010;14(2):163–8. 91-85 


Irelevant population 


Cespedes-Cruz A, Gutierrez-Suarez R, Pistorio A, Ravelli A, Loy A, Murray 
KJ, et al. Methotrexate improves the health-related quality of life of children 
with juvenile idiopathic arthritis. Ann Rheum Dis. 2008 Mar;67,309–14. 


No utilities reported 


Feinstein AB, Forman EM, Masuda A, Cohen LL, Herbert JD, Moorthy LN, 
et al. Pain intensity, psychological inflexibility, and acceptance of pain as 
predictors of functioning in adolescents with juvenile idiopathic arthritis: a 
preliminary investigation. J Clin Psychol Med Settings 201118,3,:291–8.  


No utilities reported 


Maetzel, A., Strand, V., Tugwell, P., Wells, G., & Bombardier, C. 2002. 
Economic comparison of leflunomide and methotrexate in patients with 
rheumatoid arthritis: an evaluation based on a 1-year randomised controlled 
trial. Pharmacoeconomics, 20, (1) 61-70 


Irelevant population 


Matza, L.S., Boye, K.S., Feeny, D.H., Johnston, J.A., Bowman, L., & Jordan, 
J.B. 2014. Impact of caregiver and parenting status on time trade-off and 
standard gamble utility scores for health state descriptions. Health & Quality 
of Life Outcomes, 12, 48 


Irelevant population 


McTaggart-Cowan, H.M., Brazier, J.E., & Tsuchiya, A. 2010. Clustering 
Rasch results: A novel method for developing rheumatoid arthritis states for 
use in valuation studies. Value in Health, 13, (6) 787-795 


Irelevant population 


Medrare, L., Ngeuleu, A., Rkain, M., Bouaddi, I., Znat, F., El, K.S., Lakhdar, 
T., Benslama, I., Rkain, H., Allali, F., Khattab, M., El, K.M., & Hajjaj-
Hassouni, N. 2014. Is there any relationship between the children health 
assessment questionnaire (CHAQ) and the european quality of life 
(EUROQOL) in children suffering from chronic haemophilic arthropathy? 
Annals of the Rheumatic Diseases, Conference,  


Irelevant population 
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Mo, F., Choi, B.C., Li, F.C., & Merrick, J. 2004. Using Health Utility Index 
(HUI) for measuring the impact on health-related quality of Life (HRQL) 
among individuals with chronic diseases. Thescientificworldjournal, 4, 746-
757 


Irelevant population 


Nordvag, B.-Y., Bernklev, T., Slevolden, E., Myhr, K.-M., & Stensland, E. 
2012. Norwegian quality registry for biological drugs: The NOKBIL project. 
Scandinavian Journal of Rheumatology, Conference, (var.pagings) 50 


Abstract 


Osnes-Ringen, H., Kvien, T.K., Henriksen, J.E., Mowinckel, P., & Dagfinrud, 
H. 2009. Orthopaedic surgery in 255 patients with inflammatory 
arthropathies: Longitudinal effects on pain, physical function and health-
related quality of life. Annals of the Rheumatic Diseases, 68, (10) 1596-1601 


Irelevant population 


Osnes-Ringen, H., Kvien, T.K., Henriksen, J.E., & Dagfinrud, H. 2010. 
Patients with inflammatory arthropathies undergo feet surgery later in the 
disease course than hand surgery. Clinical and Experimental Rheumatology, 
28, (5) 702-707 


Irelevant population 


Osnes-Ringen, H., Kvamme, M.K., Kristiansen, I.S., Thingstad, M., 
Henriksen, J.E., Kvien, T.K., & Dagfinrud, H. 2011. Cost-effectiveness 
analyses of elective orthopaedic surgical procedures in patients with 
inflammatory arthropathies. Scandinavian Journal of Rheumatology, 40, (2) 
108-115 


Irelevant population 


Shelepina, T.A., Stepanenko, N.Y., & Fedorov, E.S. 2011. Comparative 
characteristic of quality of life with patients suffering from jUVENILE 
idiopathic arthritis (JIA), attending school and taught at home. Pediatric 
Rheumatology, Conference, (var.pagings) 


Abstract 


Simpson, K., Hubert, M.M., On, P.V., Cifaldi, M., & Shaw, J. 2012. Long-
term cost-effectiveness of adalimumab therapy in jUVENILE idiopathic 
arthritis: From a canadian perspective. Journal of Rheumatology,  


Abstract 


Solari, N., Viola, S., Pistorio, A., Magni-Manzoni, S., Vitale, R., Ruperto, N., 
Ullmann, N., Filocamo, G., Martini, A., & Ravelli, A. 2008. Assessing current 
outcomes of juvenile idiopathic arthritis: a cross-sectional study in a tertiary 
center sample. Arthritis & Rheumatism, 59, (11) 1571-1579 


No utilities reported 


Sparsa, L., Job, D.C., Quartier, P., Kahan, A., & Wipff, J. 2013. Quality of 
life of juvenile idiopathic arthritis cohort at adulthood in a transition program. 
Annals of the Rheumatic Disease, , (var.pagings) 


Abstract 


Wade AG.  Crawford GM.  Pumford N.  Koscielny V.  Maycock S.  
McConnachie A.  Baseline characteristics and patient reported outcome data 
of patients prescribed etanercept: web-based and telephone evaluation. 


No utilities reported 


Wang, H.-M., Beyer, M., Gensichen, J., & Gerlach, F.M. 2008. Health-related 
quality of life among general practice patients with differing chronic diseases 
in Germany: Cross sectional survey. BMC Public Health, 8 , 2008. Article 
Number, 


Irelevant population 
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Appendix 8 Cost-effectiveness studies – data extraction forms   


1 Study Cummins, 2002 122                                                   
2 Research question To provide background info and systematic review of JIA, including economic 


evidence of etanercept compared to other treatment options  
3 Country/setting Not stated 
4 Funding source Not stated 
5 Analysis type Cost-utility analysis 
6 Study type Industry submission CU model using results from one JIA trial (Lovell et al., 2000). 


The model assumes response related to health assessment (HAQ) and mortality.  
7 Perspective Health care system 
8 Time horizon Model cycle length: 3m, 6m, and 1y, then yearly intervals over the life-course. 
9 Model 


assumptions 
It is an adaptation of a rheumatoid arthritis model for adults using strong and 
questionable assumptions, related to health assessment, utility, mortality and costs. 


10 Discounting (rate) Yes, costs 6% per annum and benefits 1%  
11 Costing year, 


currency 
2001, £ 


12 Population Etanercept in children with polyarticular juvenile rheumatoid arthritis. 
Definition of condition: JIA, heterogeneous group of painful conditions involving 
persistent swelling of the joints with variable presentation and course. 


13 Intervention(s), 
comparator(s) 


Etanercept vs placebo (placebo effect assumed to last 3m) 


14 Intervention effect Effect size measured in terms of CHAQ and mortality. 
Cost offset per HAQ point £860 
38% increase in mortality per point change in HAQ 
Relative risk of mortality in JIA was 2.98 
Placebo and etanercept HAQ progression: responders 0-4 years 0, responders >4 
years 0.034, non-responders 0.0669 
Annual withdrawal from responders to non-responders: placebo 50%, etanercept 
13%. 


15 Health state 
utilities 


EQ-5D adults  


16 Intervention cost Adult cost  
17 Indirect costs n/a 
18 Results 


 
 
 
 
 


 


Discounted/ 
undiscounted 


Intervention Comparator Incremental ICER 


Costs £40,624 £12,602 £28,022  
QALY 15.0 13.3 1.7 £16,082 


19 Sensitivity analysis 
Sensitivity analysis varied from £3,900 to £34,000 (SF-36 regression used) 
 
 


20 Author’s conclusions Insufficient data to construct a model for JIA, and little is known about 
HRQoL in JIA. The ICER should be viewed with caution. 


21 Reviewer’s comments  Limited relevance in cost/utilities; for adult RA cannot be assumed to be the 
same for JIA in children. 


 
Critical appraisal checklist for economic evaluations (based on Drummond et al) 
Item Y/N/? 
1. Is the decision problem (including interventions compared and patient group) 
relevant to the UK? 


Y 


2. Is the setting comparable to the UK? Y 
3. Is the analytical and modelling methodology appropriate? N 
4. Are all the relevant costs and consequences for each alternative identified? N 
5. Are the data inputs for the model described and justified? Y 
6. Are health outcomes measured in QALYs? Y 
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7. Is the time horizon considered appropriate? Y 
8. Are costs and outcomes discounted? Y 
9. Is an incremental analysis performed? Y 
10. Is uncertainty assessed? Y 
Y – yes, N – no, ? – nuclear   
Comments 
Out of date, not children specific, relying on very strong assumptions due to lack of evidence. 
Informative in general terms but not relevant.  


 
 
 
1 Study Prince, 2011 123                                                   
2 Research question To analyse and report the costs and effects of etanercept therapy in patients with JIA 
3 Country/setting Netherlands/ national Arthritis and Biologicals in Children register 
4 Funding source The Dutch Board of Health Insurances and Wyeth International 
5 Analysis type Cost consequence analysis 
6 Study type Trial-based:  


Prospective etanercept effectiveness and safety add-on study with JIA patients in 7 of 
9 Dutch paediatric rheumatology centres. 


7 Perspective Health care system 
8 Time horizon 27 months 
9 Model 


assumptions 
N/A 


10 Discounting (rate) No  
11 Costing year, 


currency 
2008, € (euro) 


12 Population Dutch JIA patients younger than 18 years are eligible for treatment with etanercept if 
the disease has a polyarticular course and the response to the maximum (tolerated) 
dose of methotrexate (MTX) is not sufficient.   
 
Onset subtype JIA (n=49):  


- Systemic (22%) 
- Polyarticular RF+ (8%) 
- Polyarticular RF- (37%) 
- Oligoarticular extended (22%) 
- Enthesitis-related arthritis (4%) 
- Juvenile arthritis psoriatica (6%) 


 
Concomitant drug use at start of etanercept:  


- NSAID (92%) 
- Glucocorticoids systemic (47%) 
- MTX (80%) 
- Other DMARD (10%) 


13 Intervention(s), 
comparator(s) 


Intervention: Etanercept (add-on to conventional treatment) 
Comparator: conventional treatment with synthetic disease-modifying anti-
rheumatoid drugs (DMARD), mostly MTX, if required accompanied by anti-
inflammatories or systemic glucocorticoids. 


14 Intervention effect Effect size measured in the study in terms of change in disease activity response 
variables of the JIA core set and HUI3  


15 Health state 
utilities 


HUI3 – preference-based HRQoL measure completed by the parents of study 
participants (8 domains in15-item parent questionnaire).  
 
Valuation using value scores obtained by Fenny et al (2002) from the Canadian 
general population. 


16 Intervention cost Unit costs for medication were retrieved from the Pharmacotherapeutic Compass 
provided by the Dutch Board of Health Insurances, and treatment costs were 
calculated with the exact dose of medication and administration period as reported in 
the patients’ files. 
Etanercept unit cost ~ €10,478/year 
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17 Indirect costs N/A 
18 Results:  


 
 
 
 
 


Undiscounted Intervention Comparator Incremental 


Costs (€, 27 months) 28,075 8,370 19,705 
Utility  0.78  


(27 months) 
0.53 
(0 months) 


0.25 


19 Sensitivity analysis: N/A 
20 Author’s conclusions “Although etanercept is expensive, the major utility gain justifies the costs.” 
21 Reviewer’s comments  Sound trial-based evaluation of costs and consequences (including disease 


activity improvement and utility) associated to adding etanercept to 
conventional care.  
Full incremental cost-effectiveness/utility analysis not performed and there is 
no indication of the variation from the mean estimates reported nor 
assessment of uncertainty. 


 
Critical appraisal checklist for economic evaluations (based on Drummond et al) 
Item Y/N/? 
1. Is the decision problem (including interventions compared and patient group) 
relevant to the UK? 


Y 


2. Is the setting comparable to the UK? ? 
3. Is the analytical and modelling methodology appropriate? Ya 
4. Are all the relevant costs and consequences for each alternative identified? Y 
5. Are the data inputs for the model described and justified? N/A 
6. Are health outcomes measured in QALYs? N 
7. Is the time horizon considered appropriate? N 
8. Are costs and outcomes discounted? N 
9. Is an incremental analysis performed? ? a 
10. Is uncertainty assessed? N 
Y – yes, N – no, ? – unclear   
Comments 
a The methodology is appropriate for a cohort-based evaluation; however, a full incremental 
cost utility analysis has not been performed 
 
 
 
1 Study Simpson, 2012 124                                                   
2 Research question To evaluate the cost-effectiveness of adalimumab versus non-biologic therapy for the 


treatment of JIA in Russian children and adolescents.   
3 Country/setting Russia / health care system 
4 Funding source Not stated 
5 Analysis type Cost-utility analysis 
6 Study type Markov model; Mutually exclusive health states: 


- Base model (children under 18 years): (1) mild disease activity, (2) 
moderate disease activity, (3) severe disease activity, (4) remission without 
movement limitations, (5) remission with movement limitations 


- Second part of the model (adults from 18 years to death): (6) remission, (7) 
active mild disability, (8) active moderate disability, and (9) active severe 
disability 


- (10) Death (not clear if children mortality is included) 
7 Perspective Health care system and Society 
8 Time horizon Lifetime.  Model cycle length – 4 months 
9 Model 


assumptions 
- Adult patients with moderate to severe disability are assumed to have hip 


and knee prosthetic surgery at the frequency observed in patients (Packham 
and Hall 2002 Rheumatology); 


- Patients who do not achieve remission after 1 year of treatment had a 
median time on treatment of 3 years (as observed in DE038); 


- Mean age of 11 years at start of therapy 
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10 Discounting (rate) Yes (3% per annum, costs and outcomes)  
11 Costing year, 


currency 
2011, Russian roubles 


12 Population Trial name: randomised double-blinded placebo-controlled trial DE038 (adalimumab 
+ methotrexate vs placebo + methotrexate)  
Children aged 4-17 years with JIA. 


13 Intervention(s), 
comparator(s) 


Intervention: Adalimumab + Methotrexate 
Comparator: Placebo + Methotrexate 


14 Intervention effect Intervention effect was incorporated in terms of HRQoL and the estimated number of 
person-years spent in each health state. The HRQoL associated to each health state 
was obtained from the Childhood Health Assessment Questionnaire (CHAQ) 
responses in trial DE038.  


15 Health state 
utilities 


For the base model, HUI2 utilities for each health state were mapped from CHAQ 
responses from parents of children participating in DE038. HUI2 valuation was 
derived from survey to the UK general population. 
 
For the second part of the model, utilities were derived from the literature on adult 
patients with rheumatoid arthritis (Lundquist et al 2008).  


16 Intervention cost Cost of treatment with Adalimumab was derived from its expected cost in the List of 
Vital and Essential Medicinal Products (58,100 roubles for two 40mg syringes after 
adjustment for VAT and 10% trade mark-up). 


17 Indirect costs A secondary analysis included value of time lost from work to provide care for a sick 
child. Value and source not reported. 


18 Results for base case lifetime time horizon NHS perspective 
 
 
 


Discounted Intervention Comparator Incremental ICER 


Costs (Roubles) 4,116,231 2,753,954 1,362,277 - 
QALY 24.80 20.04 4.76 286,267 


19 Sensitivity analysis: Deterministic univariate lifetime time horizon  
 


Parameter / Scenario Value ICER 
Age of treatment 
initiation 


7 years of age 229,744  


Discounting rate  0% 119,496 
5% 428,236 


Note: results for 11-year time horizon and societal perspective also reported. 
20 Author’s conclusions Adalimumab seems to be cost-effective relative to conventional non-biologic 


therapy. ICERs estimated in the base case lifetime analyses did not exceed the 
per-capita gross domestic product for the Russian Federation (~380,000 
roubles).  


21 Reviewer’s comments  Transition probabilities not reported; poor reporting of sources for the 
estimates used and their derivation; limited sensitivity analysis without 
indication of most influential parameters. 


 
Critical appraisal checklist for economic evaluations (based on Drummond et al) 
Item Y/N/? 
1. Is the decision problem (including interventions compared and patient group) 
relevant to the UK? 


Y 


2. Is the setting comparable to the UK? ? 
3. Is the analytical and modelling methodology appropriate? Y 
4. Are all the relevant costs and consequences for each alternative identified? Y 
5. Are the data inputs for the model described and justified? N 
6. Are health outcomes measured in QALYs? Y 
7. Is the time horizon considered appropriate? Y 
8. Are costs and outcomes discounted? Y 
9. Is an incremental analysis performed? Y 
10. Is uncertainty assessed? Y 
Y – yes, N – no, ? – unclear   
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Comments 
Limited assessment of uncertainty 


 
 
 
1 Study Ungar, 2011 126                                                   
2 Research question To determine the incremental costs of biologics per additional responder compared to 


conventional treatment (methotrexate) 
3 Country/setting Canada, secondary care 
4 Funding source Ontario Ministry of Health and Long-term Care Drug Innovation Fund 
5 Analysis type CEA 
6 Study type Decision analysis model  
7 Perspective Societal  
8 Time horizon 1 year time horizon with 2 consecutive 6 month cycles 
9 Model 


assumptions 
Model incorporated probabilities that patients would, based on their response at 6 
months, either continue with the same treatment or switch. 


10 Discounting (rate) Not included  
11 Costing year, 


currency 
2008 Canadian dollars 


12 Population In the base case, a 40 kg patient was assumed, similar to the mean weight in 2 
paediatric RCTs. Patients had JIA with a prior inadequate response or intolerance to 
disease modifying antirheumatic drugs (DMARDs). 
 


13 Intervention(s), 
comparator(s) 


Etanercept, adalimumab, abatacept and infliximab.vs. MTX  


14 Intervention effect The effectiveness measure was the proportion of patients who had a reduction in 
symptoms at 1 year according to the ACR Pedi 30 criteria.  
Effect size were taken from RCTs: etanercept (Lovell et al, 2000), adalimumab 
(Lovell et al, 2008), infliximab (Ruperto et al 2007) and abatacept (Ruperto et al 
2008). 
 
For the base case, patients achieving ACR Pedi 30, %  


Time  Etanercept Adalimumab Abatacept Infliximab DTX 
6 months 79 80 82 80 30 
12 months 79 63 82 79 30 


 


15 Health state 
utilities 


No utility values included. 


16 Intervention cost Total annual costs for treatment were: abatacept ($14,733), infliximab ($17,259), 
etanercept ($18,966), adalimumab ($18,654), methotrexate ($952). Treatment costs 
included medication costs, preparation and administration costs and concomitant 
medications. 


17 Indirect costs The costs for abatacept and infliximab included parental time losses of $1875 and 
$1071. There were no indirect costs for the other treatments. 


18 Results 
Intervention vs MTX 


 
 


Undiscounted Etanercept Adalimumab Abatacept Infliximab 


Incremental costs, $ 11,090 13,107 7,873 12,167 
Incremental effectiveness, % 47.6 29.4 49.4 43.2 
ICER 26,061 46,711 16,204 31,209 


19 Sensitivity analysis 
Deterministic analysis was performed for extreme efficacy with biologic high efficacy and MTX low efficacy 
and vice versa.  
Probabilistic sensitivity analyses were conducted for each treatment vs MTX and cost-effectiveness 
acceptability curves were calculated. If a decision maker was willing to pay no more than $30,000 to gain a 
responder, then the probability that etanercept would demonstrate a net economic benefit would be 95%. The 
willingness to pay points at which the biologic had a 50% probability of cost-effectiveness were $45,000, 
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$17,000 and $27,500 for adalimumab, abatacept and infliximab respectively. 
20 Author’s conclusions JIA patients with a prior suboptimal response or intolerance to MTX may 


benefit from treatment with biologic for at least 1 year. 
21 Reviewer’s comments  Results not present in QALYs, which makes results difficult to interpret. Short 


time horizon used (1 year). Unclear how ICERs are calculated. 
 
Critical appraisal checklist for economic evaluations (based on Drummond et al) 
Item Y/N/? 
1. Is the decision problem (including interventions compared and patient group) 
relevant to the UK? 


Y 


2. Is the setting comparable to the UK? N 
3. Is the analytical and modelling methodology appropriate? Y 
4. Are all the relevant costs and consequences for each alternative identified? Y 
5. Are the data inputs for the model described and justified? Y 
6. Are health outcomes measured in QALYs? N 
7. Is the time horizon considered appropriate? N 
8. Are costs and outcomes discounted? N 
9. Is an incremental analysis performed? Y 
10. Is uncertainty assessed? Y 
Y – yes, N – no, ? – unclear   
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Appendix 9 Health related quality of life systematic review– data extraction forms   


Reference  
Hendry, 2013, 135 


Study Characteristics 


Research question 
What are the stated objectives of the study? 
To evaluate the effectiveness of multidisciplinary foot-care, and to evaluate the methodological 
considerations of a trial of multidisciplinary care in juvenile idiopathic arthritis. 
 
Describe the type of study and study design. 
Exploratory randomised controlled trial. 
 
Was the sample from i) the general population, ii) patients with the disease of interest, iii) individuals 
with knowledge of the disease, iv) other? 
Are inclusion/exclusion criteria clearly described? Do these exclude any individuals that may be 
relevant (eg >80 years)? 
The sample was drawn from patients with the disease of interest, i.e. children and adolescents with a 
definitive diagnosis of JIA and inflammatory joint disease affecting the foot/ankle.  
The inclusion/exclusion criteria were clearly stated; however, might exclude a proportion of 
individuals with the disease of interest but whose disease has not affected the foot/ankle.  
 
Patients were included if they satisfied at least one of the following: (i) previously documented 
arthritis in the foot including small joints derived from medical case notes, (ii) previously documented 
foot arthritis in one or more large joints derived from medical case notes, or (iii) current widespread 
polyarthritis involving large and small foot joints derived from clinical examination by a consultant 
paediatric rheumatologist. Patients with an unconfirmed diagnosis of JIA, and/or only upper limb, 
jaw, or neck involvement were excluded. 
 
What are the characteristics of the baseline cohort for the evaluation? 
Age, years, mean(SD), intervention arm; 
control arm 


10.1(4.22); 10.0(3.39) 


Male/Female, n, intervention arm; control 
arm 


7/14; 6/17 


Race (if appropriate) nr 
Disease subtypes, n (%), intervention arm; 
control arm: 


- Persistent oligoarthritis 
- Extended oligoarthritis 
- Polyarthritis rheumatoid factor 


negative 
- Polyarthritis rheumatoid factor 


positive 
- Psoriatic arthritis 
- Enthesitis related arthritis 
- Undifferentiated 


 
 


7 (33); 4 (17) 
4 (19); 5 (22) 
6 (29); 10 (43) 


 
0 (0); 2 (9) 
 
2 (10); 1 (4) 
2 (10); 0 (0) 
0 (0); 1 (4) 


Sample size, n,  
intervention arm; control arm: 


 
Pharmacological management, n (%), 
intervention arm; control arm: 


- Analgesics 
- NSAIDs 


 
21; 23 
 
 
 
2 (9); 3 (13) 
2 (9); 3 (13) 
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- Methotrexate 
- Etanercept 
- Sulphasalazine 
- Rituximab 
- Combination methotrexate & 


etanercept 


18 (86); 16 (70) 
7 (33); 5 (22) 
1 (5); 0 (0) 
0 (0); 1 (4) 
5 (24); 5 (22) 


QoL instrument  EQ-5D-Y (patients) and EQ-5D-3L (parents/guardians) 
questionnaires 


Utility values, (Y/N) Y 


Treatment effect, if reported Both the treatment groups appeared to improve by 
one point on the JAFI impairment scale between baseline and 
12 months follow up, however, the differences between groups 
for change scores did not reach statistical significance. 


Country/ setting 


What is the country and setting for the evaluation?  
Royal Hospital for Sick Children. Glasgow, UK 


 
Data Sources 


Effectiveness 
 
Were the QoL data derived from: a single (observational) study, a review / synthesis or combination 
of previous studies, expert opinion?  
This single exploratory RCT 


 
Results 
Summarise the results 
There were no significant differences between treatment groups for secondary outcomes 
at final follow up. 


 Intervention arm  Control arm 
Baseline   
Self EQ-5D utility index, mean (SD) 0.57 (0.31) 0.58 (0.35) 
Self EQ-5D utility index, median (IQR) 0.62 (0.52 to 0.76) 0.66 (0.52 to 0.75) 
Proxy EQ-5D utility index, mean (SD) 0.69 (0.29) 0.60 (0.33) 
Proxy EQ-5D utility index, median (IQR) 0.69 (0.58 to 1) 0.62 (0.55 to 0.82) 
Change at 12 months   
Self EQ-5D utility index, median (IQR) 0 (–0.1 to 0.01) 0 (–0.04 to 0.04) 
Proxy EQ-5D utility index, median (IQR) 0 (0 to 0.11) 0 (0 to 0.1) 


 


 
Were the methods for deriving these data adequately described (give sources if using data from other 
published studies)? (Was a valid preference based instrument used to describe health states, such as 
EQ-5D? Was the valuation of health states from the UK general population?)  
A valid preference-based instrument was used – EQ-5D-Y and EQ-5D-3L 


 
Are the levels of missing data reported? How are they dealt with? 
For missing data identified at the end of the study, a sensitivity analysis was performed in order to 
identify the most appropriate method to address this problem (LOCF, 
mean value imputation, maximum value imputation, minimum value imputation, and random value 
imputation). LOCF was found to be the most conservative method while being less labour intensive, 
thus it was subsequently used to impute all missing data at final follow-up. 
 
Mapping  
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If a model was used, describe the type of model (eg. regression) or other conversion algorithm 
Not applicable 
 
Conclusions/ Implications 


Give a brief summary of the author’s conclusions from their analysis 
Integrated multidisciplinary foot care did not result in a significant reduction in disease-related foot 
impairments and disability. 


What are the implications of the study for the model 
In both arms, a proportion of participants received etanercept, so the utility values reported cannot be 
used in the model for baseline HRQoL with standard of care.  
 


 


Reference  
Prince, 2010123;136 


Study Characteristics 
 
Research question 
What are the stated objectives of the study? 
To evaluate changes in health related quality of life in patients with refractory juvenile idiopathic 
arthritis who are being treated with etanercept 
 
Describe the type of study and study design. 
Prospective study 


 
Was the sample from i) the general population, ii) patients with the disease of interest, iii) individuals 
with knowledge of the disease, iv) other? 
Are inclusion/exclusion criteria clearly described? Do these exclude any individuals that may be 
relevant (eg >80 years)? 
JIA patients younger than 18 years old treated with etanercept 
 
What are the characteristics of the baseline cohort for the evaluation? 
Study Prince 2010 Prince 2011 
Age 11.9 years (IQR 8.1 – 14.9) 11.6 years (IQR 7.9 – 14.9) 
Sex, n (%) Male 20 (38), female 33 (62) Male 20 (41), female 33 (59) 
Race (if appropriate)   
Indication / disease, 
n (%) 


Systemic 14 (26) 
Polyarticular rheumatoid factor positive 5 
(9) 
Polyarticular rheumatoid factor negative 
18 (34) 
Oligoarticular extended 11 (21) 
Enthesitis-related arthritis 2 (4) 
Juvenile psoriatic arthritis 3 (6) 


Systemic 11 (22) 
Polyarticular rheumatoid factor positive 4 
(8) 
Polyarticular rheumatoid factor negative 
18 (37) 
Oligoarticular extended 11 (22) 
Enthesitis-related arthritis 2 (4) 
Juvenile psoriatic arthritis 3 (6) 


Other characteristics 
(sample size) 


Sample size 53 
Median disease duration JIA (years) at 
start of etanercept 3.0 


Sample size 49 
Median disease duration JIA (years) at 
start of etanercept 3.6 


QoL instrument  HUI3 HUI3 
Utility values, (Y/N) Yes Yes 
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Treatment effect, if 
reported 


Significant improvements were shown 
after 3 months and these continued at least 
up to 27 months 


Significant improvements were shown 
after 3 months and these continued at least 
up to 27 months 


Country/ setting 
What is the country and setting for the evaluation?  
The Netherlands 


 
Data Sources 


Effectiveness 
 
Were the QoL data derived from: a single (observational) study, a review / synthesis or combination 
of previous studies, expert opinion?  
Single prospective study 


 
Results 
Summarise the results 


Prince (2010) Baseline 3 months 15 months 27 months 
HUI3 mean (SE) 0.53 (0.04) 0.69 (0.05) 0.74 (0.06) 0.78 (0.07) 


 


 
Were the methods for deriving these data adequately described (give sources if using data from other 
published studies)? (Was a valid preference based instrument used to describe health states, such as 
EQ-5D? Was the valuation of health states from the UK general population?)  
Yes 


 
Are the levels of missing data reported? How are they dealt with? 
Not reported 


 
Mapping  


If a model was used, describe the type of model (eg. regression) or other conversion 
algorithm 
Mapping was not used 
 
Conclusions/ Implications 


Give a brief summary of the author’s conclusions from their analysis 
This study shows that the HRQoL of patients with refractory JIA can be substantially improved by the 
use of etanercept  


What are the implications of the study for the model 
This is a potential source of HRQoL for the SHTAC economic model 
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Appendix 10 Cost-effectiveness data extraction forms for the company submissions  


1 Reference  
AbbVie, 2015,77 


1.1 Health technology 
Adalimumab 
 


1.2 Interventions and comparators 
What interventions/ strategies were included? 
No economic evaluation was conducted; however, reasons for not conducting an economic evaluation 
were discussed and included the following interventions: adalimumab, etanercept, abatacept, 
tocilizumab, and methotrexate. 
 
Was a no treatment/ supportive care strategy included? 
No 
 
Describe interventions/ strategies 
p.13 CS: “The aim of drug therapy in JIA patients is to induce and maintain remission of symptoms, 
and thus allow a child to achieve normal growth, development, and allow full participation in school, 
career, sport and all other aspects of normal life.Error! Bookmark not defined. The initial aim is induction of 
complete disease remission using corticosteroids – either intravenously (IV) or intra-articular. Oral 
corticosteroids are avoided where possible to avoid side effects (can affect growth or increase risk of 
osteoporosis) but may be needed for short time periods.” 
  
p. 14 EMA licence: “Adalimumab in combination with methotrexate is indicated for the treatment of 
active polyarticular juvenile idiopathic arthritis, in patients from the age of 2 years who have had an 
inadequate response to one or more disease-modifying anti-rheumatic drugs (DMARDs). 
Adalimumab can be given as monotherapy in case of intolerance to methotrexate or when continued 
treatment with methotrexate is inappropriate. Adalimumab has not been studied in patients aged less 
than 2 years.” 
 
Adalimumab is delivered as 24mg/m2 body surface area (with varying maximum doses dependent on 
weight and study protocol) subcutaneous injection with concomitant methotrexate for 24 weeks or 
more. Patients were allowed to take NSAIDs, and prednisone or equivalents to prednisone. 
 
1.3 Research question 
What are the stated objectives of the evaluation? 
No economic evaluation was conducted. 


1.4 Study type        Cost-effectiveness/ cost-utility/ cost-benefit analysis? 
No economic evaluation was conducted. 


1.5 Study population 
What definition was used for [condition]? What are the characteristics of the baseline cohort for the 
evaluation? 
From pp 9-10 of the CS: “Juvenile Idiopathic Arthritis (JIA) is the most common rheumatic disease of 
childhood and describes a group of conditions that involve joint inflammation which lasts for more 
than 6 weeks in people under 16 years of age. … JIA is an ‘umbrella’ term which covers a number of 
different sub-types listed below that were proposed by the International League of Associations for 
Rheumatology (ILAR) in 1995 for the classification of JIA:  
• Oligoarticular JIA - Oligoarthritis is the most common type of JIA, accounting for up to 50% 
of new diagnoses in Europe each year. It is diagnosed when four or fewer joints are affected in the 
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first 6 months of disease. 
• Extended Oligoarticular JIA - If oligoarthritis progresses and affects more than four joints 
during the first 6 months, it is called extended oligoarthritis. 
• Poly-Articular JIA (RF –ve or RF +ve) - Polyarticular JIA   is diagnosed when five or more 
joints are affected at presentation, and can be further divided into rheumatoid factor positive arthritis 
and rheumatoid factor negative disease.  
• Systemic-Onset JIA - Systemic JIA accounts for 5-10% of new diagnoses and is diagnosed 
when arthritis is part of a general illness involving features such as fever, lymphadenopathy, 
hepatosplenomegaly and serositis. This patient group was not included in the NICE Scope for this 
project. 
• Psoriatic JIA - Psoriatic arthritis accounts for 2-15% of new diagnoses and is diagnosed when 
there is joint swelling associated with psoriasis, or a family history of psoriasis.  
• Enthesitis-Related Arthritis (ERA) - ERA accounts for 2-10% of new diagnoses and is 
diagnosed in the presence of arthritis or inflammation of tendon attachments to the bones (entheses), 
in association with two or more other features of spondyloarthropathy.” 
No economic evaluation was conducted, so there is no relevant base-line cohort. 
  


1.6 Institutional setting      Where is/are the intervention(s) being evaluated usually provided? 
Paediatric secondary care 


1.7 Country/ currency 
Has a country setting been provided for the evaluation? What currency are costs expressed in and 
does the publication give the base year to which those costs relate? 
No economic evaluation was conducted 
 
1.8 Funding source 
AbbVie 


1.9 Analytical perspective 
What is the perspective adopted for the evaluation (health service, health and personal social services, 
third party payer, societal (i.e. including costs borne by individuals and lost productivity)? 
No economic evaluation was conducted 


2 Effectiveness 
 
Were the effectiveness data derived from: a single study, a review/ synthesis of previous studies or 
expert opinion? Give the definition of treatment effect used in the evaluation. Give the size of the 
treatment effect used in the evaluation 
No economic evaluation was conducted 


3 Intervention Costs 
Were the cost data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion? Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)? List the direct intervention costs and other direct costs 
used in the evaluation – include resource estimates (and sources for these estimates, if appropriate) as 
well as sources for unit costs used. 
No economic evaluation was conducted 


3.1 Indirect Costs (costs due to lost productivity, unpaid inputs to patient care) 
Were indirect costs included: 
No economic evaluation was conducted 


4 Health state valuations/ utilities (if study uses quality of life adjustments to outcomes) 
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Were the utility data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion. Were the methods for deriving these data adequately described (give sources if 
using data from other published studies)? 
No economic evaluation was conducted 
  
4.1 List the utility values used in the evaluation 
No economic evaluation was conducted 
 
5 Modelling 
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete 
event simulation). Was this a newly developed model or was it adapted from a previously reported 
model? If an adaptation, give the source of the original. What was the purpose of the model (i.e. why 
was a model required in this evaluation)? What are the main components of the model (e.g. health 
states within a Markov model)? Are sources for assumptions over model structure (e.g. allowable 
transitions) reported – list them if reported. 


No modelling was undertaken. 


5.1 Extract transition probabilities for [natural history/disease progression] model and show sources 
(or refer to table in text). 
No modelling was undertaken. 


5.2 What is the model time horizon? 
No modelling was undertaken. 


5.3 What, if any, discount rates have been applied in the model? Same rate for costs and outcomes? 
No modelling was undertaken. 


5.4 If no economic evaluation was conducted, state the manufacturer’s reasons for this. 
No economic evaluation was conducted due to heterogeneity in study methods and populations 
between the interventions that complicated indirect comparisons, and a lack of appropriate utility data 
for HRQoL and lack of long-term data. 


 


6 Results/ Analysis 
What measure(s) of benefit were reported in the evaluation? 
No economic evaluation was undertaken. 
 
6.1 Provide a summary of the clinical outcome/ benefits estimated for each intervention/ strategy 
assessed in the evaluation 
No economic evaluation was undertaken. 


6.2 Provide a summary of the costs estimated for each intervention/ strategy assessed in the evaluation 
No economic evaluation was undertaken. 


6.3 Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-
effectiveness ratios)? If so, provide a summary of the results. 
No economic evaluation was undertaken. 


6.4 Give results of any statistical analysis of the results of the evaluation. 
No economic evaluation was undertaken. 


6.5 Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-
way etc) or probabilistic). 
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No economic evaluation was undertaken. 


6.6 What scenarios were tested in the sensitivity analysis? How do these relate to structural 
uncertainty (testing assumptions over model structure such as relationships between health states), 
methodological uncertainty (such as choices of discount rate or inclusion of indirect costs) or 
parameter uncertainty (assumptions over values of parameters in the model, such as costs, quality of 
life or disease progression rates)? 
No economic evaluation was undertaken. 


6.7 Give a summary of the results of the sensitivity analysis – did they differ substantially from the 
base case analysis. If so, what were the suggested causes? 
No economic evaluation was undertaken. 


 


7 Conclusions/ Implications 
Give a brief summary of the author’s conclusions from their analysis 
No economic evaluation was undertaken. 


7.1 What are the implications of the evaluation for practice? 
No economic evaluation was undertaken. 
 
8 SHTAC Commentary 


Selection of comparators:  
While no economic evaluation was conducted, the comparators listed by the manufacturer were 
appropriate and in accord with the NICE Scope. 


Validity of estimate of measure of benefit:  
No economic evaluation was undertaken. 


Validity of estimate of costs:  
No economic evaluation was undertaken. 
 
 


1 Reference  
Bristol Myers Squibb (BMS), 2015, 85 


1.1 Health technology 
Abatacept 


1.2 Interventions and comparators 
What interventions/ strategies were included? 
Abatacept, adalimumab, etanercept and tocilizumab 
 
Was a no treatment/ supportive care strategy included? 
No. 
 
Describe interventions/ strategies 
Abatacept is a biological DMARD that prevents T-cell activation, thus down-regulating the immune 
response of inflammatory disease. (p.9). Abatacept is administered intravenously. 
p. 9 CS: “The recommended dose of abatacept for polyarticular JIA patients aged 6 to 17 years (who 
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weigh less than 75kg) is 10mg/kg, calculated based on the patient's body weight at each 
administration. Paediatric patients weighing 75kg or more should follow the abatacept adult dosing 
regimen and should not exceed a maximum dose of 1,000mg. Abatacept should be administered as a 
30-minute intravenous infusion. Following the initial administration, abatacept should be given at 2 
and 4 weeks after the first infusion, and every 4 weeks thereafter.” 
Etanercept is a biological DMARD that inhibits TNF activation. It is administered subcutaneously. 
For patients aged 2-18 400µg/kg (max 25mg twice a week) or 800µg/kg, (max 50mg once a week) 
was administered. For patients above aged 18 or above the dose was 50mg. 
Adalimumab is a biological DMARD that inhibits TNF activation. It is administered subcutaneously. 
For patients aged 4-13 24mg/m2 (max 40mg) was administered every other week. For patients aged 
13 and above the dose was 40mg. 
Tocilizumab is a biological DMARD. It is a humanised monoclonal antibody that inhibits the 
cytokine interleukin-6. It is administered by intravenous infusion. Tocilizumab dose was based on 
weight. For patients weighing under 30kg the dose was 10mg/kg. For patients 30kg and above the 
dose was 8mg/kg (max 800mg). Doses were administered every four weeks. All tocilizumab patients 
were greater than two years of age. 
All drugs were administered with subcutaneous methotrexate. BMS indicated that methotrexate was 
given every four weeks at a dosage of 13.5mg/m2. 
 
1.3 Research question 
What are the stated objectives of the evaluation? 
From CS model: “The model evaluates the cost-effectiveness of abatacept against other biological 
disease modifying anti rheumatic drugs (bDMARDs) in moderate-to-severe active polyarthritis in 
paediatric patients from the age of 6 years and who have shown insufficient response to other 
DMARDs, including at least one anti-TNF.” 
BMS reports that this is not in perfect agreement with the NICE Scope, but is in accord with the drug 
license. The NICE Scope is broader with no specifications for patient age, or insufficient response on 
other DMARDs (including failure of at least one TNF inhibitor). The NICE Scope also includes 
enthesitis-related arthritis.  


1.4 Study type        Cost-effectiveness/ cost-utility/ cost-benefit analysis? 
BMS has conducted a cost-minimisation analysis (CMA) with an assumption that there is no 
difference between the bDMARDs in effectiveness. BMS indicated that effectiveness evidence was 
not considered because it “would lead to uncertainty within the model.” 


1.5 Study population 
What definition was used for [condition]? What are the characteristics of the baseline cohort for the 
evaluation? 
p.8 CS: “JIA encompasses all forms of arthritis of unknown aetiology that persist for at least 6 weeks 
and begin in patients younger than 16 years.1 JIA comprises several heterogeneous subtypes 
(oligoarthritis, polyarthritis, systemic, psoriatic, enthesitis-related and undifferentiated), all presenting 
with different clinical signs and symptoms.1,3,14 Overall, JIA is characterised by persistent joint 
swelling, pain and limitation of movement and has an estimated incidence in the UK of 1 per 10,000 
children and a prevalence in the order of 1 per 1,000 children.2 Polyarticular JIA (classifiable as 
polyarthritis [rheumatoid factor-positive or -negative]) is characterised by arthritis affecting five or 
more joints during the first 6 months of the disease1,3,14,15, and it affects 13%–37% of patients with 
JIA.3 
JIA causes functional impairment due to joint and back pain, heel pain, swelling of joints and morning 
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stiffness, contractures, pain and anterior uveitis leading to blindness.16 This leads to suboptimal 
health-related quality of life (HRQL) in patients and parents or carers alike.17,18 Moreover, as JIA 
patients reach adulthood, they face possible continuing disease activity, medication-associated 
morbidity, life-long disability and the risk of emotional and social dysfunction.16” 
The baseline cohort population was defined as 12 year old “moderate-to-severe active polyarticular 
JIA [patients] who have had an insufficient response to other DMARD, including at least one TNF 
inhibitor” in the decision problem stated by BMS. 


1.6 Institutional setting      Where is/are the intervention(s) being evaluated usually provided? 
The institutional setting appears to be paediatric secondary care, but this isn’t entirely clear. The 
delivery environment is not specifically referenced. 


1.7 Country/ currency 
Has a country setting been provided for the evaluation? What currency are costs expressed in and 
does the publication give the base year to which those costs relate? 
The country setting given is UK. Costs are expressed in pounds sterling (£). Costs were derived from 
the MIMS database (accessed Nov. 2014). The price year was not explicitly stated. 
 
1.8 Funding source 
BMS 


1.9 Analytical perspective 
What is the perspective adopted for the evaluation (health service, health and personal social services, 
third party payer, societal (i.e. including costs borne by individuals and lost productivity)? 
The model reports that it adopts an NHS and PSS perspective; however, it appears that only drug and 
administration costs have been included in the model. The NHS and PSS perspective generally 
includes costs associated with the disease. This would routinely include hospitalisation costs, costs for 
physician visits and nurse time, as well as costs for managing adverse events. This could also include 
reductions in costs due to temporary dose reductions and interruptions. The NHS and PSS perspective 
presented by BMS is much more limited than what is commonly presented in NHS economic 
evaluations. 


2 Effectiveness 
 
Were the effectiveness data derived from: a single study, a review/ synthesis of previous studies or 
expert opinion? Give the definition of treatment effect used in the evaluation. Give the size of the 
treatment effect used in the evaluation 
No effectiveness data were used. 


3 Intervention Costs 
Were the cost data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion? Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)? List the direct intervention costs and other direct costs 
used in the evaluation – include resource estimates (and sources for these estimates, if appropriate) as 
well as sources for unit costs used. 
Intervention costs were derived from MIMS. A patient access scheme (PAS) was incorporated for 
abatacept (******************). Sensitivity analyses were run for the price of tocilizumab using 
various percentage price discounts as a CIC PAS has been agreed for tocilizumab. 


Drug Cost Dose PAS 
Discount 


PAS Cost 


Abatacept 302.40 250mg *** ******* 
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Etanercept 35.75 10mg   
89.38 25mg   
178.75 50mg   


Adalimumab 352.14 40mg   
Tocilizumab 102.40 80mg   


256.00 200mg   
512.00 400mg   


Methotrexate 14.85 7.5mg   
15.29 10mg   
16.50 12.5mg   
16.57 15mg   
17.50 17.5mg   
17.84 20mg   


 
Administration Method Costs 
Infusion 154.00 
Subcutaneous Injection 3.05 


 


3.1 Indirect Costs (costs due to lost productivity, unpaid inputs to patient care) 
Were indirect costs included: 
No. 


4 Health state valuations/ utilities (if study uses quality of life adjustments to outcomes) 
Were the utility data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion. Were the methods for deriving these data adequately described (give sources if 
using data from other published studies)? 
No health valuations were undertaken. 
  
4.1 List the utility values used in the evaluation 
No health valuations were undertaken. 
 
5 Modelling 
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete 
event simulation). Was this a newly developed model or was it adapted from a previously reported 
model? If an adaptation, give the source of the original. What was the purpose of the model (i.e. why 
was a model required in this evaluation)? What are the main components of the model (e.g. health 
states within a Markov model)? Are sources for assumptions over model structure (e.g. allowable 
transitions) reported – list them if reported. 


The model is essentially a one state model where child height and weight change as they age which 
only affects the cost of drug doses. There are no health states. 


5.1 Extract transition probabilities for [natural history/disease progression] model and show sources 
(or refer to table in text). 
There was no natural history modelling. 


5.2 What is the model time horizon? 
The base-case model has a six year time-horizon. The time-horizon is user adjustable within the 
model by setting different exit ages. 


5.3 What, if any, discount rates have been applied in the model? Same rate for costs and outcomes? 
A discount rate of 3.5% annually has been applied to costs, in accordance with the NICE Reference 
Case. 
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5.4 If no economic evaluation was conducted, state the manufacturer’s reasons for this. 
A Cost minimisation analysis was conducted. 


 


6 Results/ Analysis 
What measure(s) of benefit were reported in the evaluation? 
No benefit measure was evaluated. 
 
6.1 Provide a summary of the clinical outcome/ benefits estimated for each intervention/ strategy 
assessed in the evaluation 
No clinical outcomes nor benefit measures were evaluated. 


6.2 Provide a summary of the costs estimated for each intervention/ strategy assessed in the evaluation 
Discounted results for the base case (Table 13 in company submission) 


Results for the base-case model (12 year olds, 6 year time horizon, from Excel model) 
 Abatacept Adalimumab Etanercept Tocilizumab 
Drug costs ******* ******* ******* ******* 
Administration 
costs 


£11,797 £871 £871 £11,646 


Total costs ******* ******* ******* ******* 
Cost savings with abatacept ****** ****** ****** 


 
Undiscounted results for the base case (Table 12 in company submission) 


Results for the base-case model (12 year olds, 6 year time horizon, from Excel model) 
 Abatacept Adalimumab Etanercept Tocilizumab 
Drug costs ******* ******* ******* ******* 
Administration 
costs 


£13,040 £964 £964 £12,889 


Total costs ******* ******* ******* ******* 
Cost savings with abatacept ****** ****** ****** 


 


6.3 Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-
effectiveness ratios)? If so, provide a summary of the results. 
A cost minimisation analysis was undertaken, so there was no synthesis of costs and benefits. 


6.4 Give results of any statistical analysis of the results of the evaluation. 
There were no statistical analyses of the results of the evaluation. 


6.5 Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-
way etc) or probabilistic). 
A probabilistic sensitivity analysis was undertaken and scenario analyses were undertaken. 


6.6 What scenarios were tested in the sensitivity analysis? How do these relate to structural 
uncertainty (testing assumptions over model structure such as relationships between health states), 
methodological uncertainty (such as choices of discount rate or inclusion of indirect costs) or 
parameter uncertainty (assumptions over values of parameters in the model, such as costs, quality of 
life or disease progression rates)? 
a) A sensitivity analysis was undertaken wherein the infusion costs for tocilizumab were increased 
due to the longer infusion time. This evaluates parameter uncertainty. 
b) The starting age of patients in the model was varied between 6 and 16 years. This related to the 
structural assumption of starting age. In the biological DMARD trials the mean age was 11 years at 
baseline, but the drug licenses were for much younger ages. 
c) The time horizon of the model was varied between 6 months and 20 years. Longer time horizons 
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were meant to represent that a third of children with JIA will have it continue into adulthood. It was 
unclear why shorter time horizons were tested. 
d) PAS discount for tocilizumab. This represents parameter uncertainty in the cost of tocilizumab. 
e) Exclude methotrexate from the etanercept arm. This scenario dabbles across all the types of 
uncertainty. NICE specifies that etanercept probably benefits from methotrexate being given 
concurrently, but the license is not for etanercept plus methotrexate, so there is some uncertainty in 
the appropriateness of methodology recommended by NICE. Changing a comparator is a structural 
modification and requires new parameter estimates. 


6.7 Give a summary of the results of the sensitivity analysis – did they differ substantially from the 
base case analysis. If so, what were the suggested causes? 
Adjusting the starting age of patients downward favoured etanercept with a starting age of 10 or under 
resulting in etanercept being cost saving compared to abatacept. Applying a PAS discount of **** to 
tocilizumab makes the costs for the two drugs identical. Excluding methotrexate costs from the 
etanercept arm made etanercept cost-saving compared to abatacept. There were no suggested causes 
for any of the analyses, only a statement of the analysis results. 


 


7 Conclusions/ Implications 
Give a brief summary of the author’s conclusions from their analysis 
In the base case, abatacept is the least costly bDMARD and has similar efficacy and safety to other 
bDMARDs. These results remain stable for a wide range of scenarios. 


7.1 What are the implications of the evaluation for practice? 
There are no implications, because the economic evaluation did not evaluate practice, it only 
evaluated drug pricing. The model assumes that the drugs will have identical discontinuation rates, 
adverse events, and onset of effectiveness and duration of effectiveness. These assumptions are 
unlikely to be true. Even in an analysis that assumes there is no difference in effectiveness, 
differences in how the drugs behave in practice should be reflected in the costs. 
 
8 SHTAC Commentary 


Selection of comparators:  
The comparators were consistent with the NICE Scope. 


Validity of estimate of measure of benefit:  
The assumption of equivalent efficacy was of unclear validity. While BMS provided justification for 
assuming equivalence, the nature of the data available may not justify this approach. The trials were 
small, but generally share many characteristics, and indirect comparisons were referenced by BMS 
and conducted by BMS. A full evaluation of adverse events using data beyond the clinical trials was 
not undertaken, and no comparisons of discontinuation rates were undertaken. The data from the trials 
was of insufficient quantity to make equivalency assumptions on event rates over time. 
 
Given that there is a large amount of uncertainty in the effectiveness data, it may have been more 
appropriate to conduct a full economic evaluation with that uncertainty incorporated.  


Validity of estimate of costs:  
The costs were derived from appropriate sources, but BMS has assumed that the drugs will have 
identical adverse event costs and discontinuation rates (and identical everything else), both of which 
would lead to costs that have not been captured here. The strong assumption that there are no 
differences in the behaviour of the drugs in spite of different licenses and mechanisms of action lacks 
face validity. 
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Table: Critical appraisal checklist of economic evaluation (Questions in this checklist based on 
Philips et al and Drummond et al.) 


 Item MS 1 


1 Is there a clear statement of the decision problem? Yes 


2 Is the comparator routinely used in UK NHS? Yes 


3 Is the patient group in the study similar to those of interest in UK NHS? Yes 


4 Is the health care system comparable to UK? Yes 


5 Is the setting comparable to the UK? Yes 


6 Is the perspective of the model clearly stated? Yes 


7 Is the study type appropriate? No 


8 Is the modelling methodology appropriate? No 


9 Is the model structure described and does it reflect the disease process? ?a 


10 Are assumptions about model structure listed and justified? Yes 


11 Are the data inputs for the model described and justified? Yes 


12 Is the effectiveness of the intervention established based on a systematic 
review? 


N/A 


13 Are health benefits measured in QALYs?  N/A 


14 Are health benefits measured using a standardised and validated generic 
instrument? 


N/A 


15 Are the resource costs described and justified? Yes 


16 Have the costs and outcomes been discounted? No.b 


17 Has uncertainty been assessed?   Yes 


18 Has the model been validated?  Yes 


 


1 Reference  
Pfizer, 201597 


1.1 Health technology 
Etanercept 


1.2 Interventions and comparators 
What interventions/ strategies were included? 
No economic evaluations were conducted, however a cost analysis was conducted comparing 
etanercept, adalimumab and tocilizumab 
 
Was a no treatment/ supportive care strategy included? 
No 
 
Describe interventions/ strategies 
No economic evaluation was conducted. The cost analysis included etanercept, adalimumab and 
tocilizumab. Etanercept is administered by subcutaneous injection at a recommended dose of 0.4 
mg/kg (up to a maximum of 25 mg per dose), given twice weekly as a subcutaneous injection with an 
interval of 3-4 days between doses or 0.8 mg/kg (up to a maximum of 50 mg per dose) given once 
weekly. 
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1.3 Research question 
What are the stated objectives of the evaluation? 
No economic evaluation was conducted 


1.4 Study type        Cost-effectiveness/ cost-utility/ cost-benefit analysis? 
 No economic evaluation was conducted, however a cost analysis was conducted 


1.5 Study population 
What definition was used for [condition]? What are the characteristics of the baseline cohort for the 
evaluation? 
The cost analysis was undertaken for a cohort with polyarticular JIA  


1.6 Institutional setting      Where is/are the intervention(s) being evaluated usually provided? 
NHS outpatient setting 


1.7 Country/ currency 
Has a country setting been provided for the evaluation? What currency are costs expressed in and 
does the publication give the base year to which those costs relate? 
No economic evaluation. The cost analysis was conducted in pounds sterling (£) but does not state the 
price year. 
 
1.8 Funding source 
Pfizer 


1.9 Analytical perspective 
What is the perspective adopted for the evaluation (health service, health and personal social services, 
third party payer, societal (i.e. including costs borne by individuals and lost productivity)? 
No economic evaluation was conducted 


2 Effectiveness 
 
Were the effectiveness data derived from: a single study, a review/ synthesis of previous studies or 
expert opinion? Give the definition of treatment effect used in the evaluation. Give the size of the 
treatment effect used in the evaluation 
No economic evaluation was conducted 


3 Intervention Costs 
Were the cost data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion? Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)? List the direct intervention costs and other direct costs 
used in the evaluation – include resource estimates (and sources for these estimates, if appropriate) as 
well as sources for unit costs used. 
No economic evaluation was conducted. The cost analysis used drug costs and administration costs 
for 1st year of treatment for different patient ages and weights. Cost sources are not given. 


3.1 Indirect Costs (costs due to lost productivity, unpaid inputs to patient care) 
Were indirect costs included: 
No economic evaluation was conducted 


4 Health state valuations/ utilities (if study uses quality of life adjustments to outcomes) 
Were the utility data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion. Were the methods for deriving these data adequately described (give sources if 
using data from other published studies)? 
No economic evaluation was conducted 
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4.1 List the utility values used in the evaluation 
No economic evaluation was conducted 
 
5 Modelling 
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete 
event simulation). Was this a newly developed model or was it adapted from a previously reported 
model? If an adaptation, give the source of the original. What was the purpose of the model (i.e. why 
was a model required in this evaluation)? What are the main components of the model (e.g. health 
states within a Markov model)? Are sources for assumptions over model structure (e.g. allowable 
transitions) reported – list them if reported. 


No economic evaluation was conducted 


5.1 Extract transition probabilities for [natural history/disease progression] model and show sources 
(or refer to table in text). 
No economic evaluation was conducted 


5.2 What is the model time horizon? 
No economic evaluation was conducted 


5.3 What, if any, discount rates have been applied in the model? Same rate for costs and outcomes? 
No economic evaluation was conducted 


5.4 If no economic evaluation was conducted, state the manufacturer’s reasons for this. 
The company submission notes the limitation raised in previous NICE submission TA35 and TA238. 
These relate to the limitations in the HRQoL data and the limited evidence on the long term outcomes 
and the effectiveness of the treatments. The company states that any cost-effectiveness evidence 
would be associated with considerable and unresolvable uncertainty and have therefore not submitted 
a cost-effectiveness model for this appraisal. 
 
6 Results/ Analysis 
What measure(s) of benefit were reported in the evaluation? 
No economic evaluation was conducted 
 
6.1 Provide a summary of the clinical outcome/ benefits estimated for each intervention/ strategy 
assessed in the evaluation 
No economic evaluation was conducted 


6.2 Provide a summary of the costs estimated for each intervention/ strategy assessed in the evaluation 
No economic evaluation was conducted; The cost analysis shows the costs were similar between 
etanercept, adalimumab and tocilizumab.  


Etanercept† Adalimumab Tocilizumab‡


2 years £1,859.00 £9,155.64 £5,000.19 


3 years £3,718.00 £9,155.64 £5,000.19 


4 years £3,718.00 £9,155.64 £5,665.79 


5 years £3,718.00 £9,155.64 £5,665.79 


6 years £3,718.00 £9,155.64 £6,331.39 


7 years £3,718.00 £9,155.64 £6,331.39 


8 years £3,718.00 £9,155.64 £6,996.99 


9 years £4,647.76 £9,155.64 £6,996.99 
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10 years £4,647.76 £9,155.64 £6,996.99 


11 years £9,295.00 £9,155.64 £6,996.99 


12 years £9,295.00 £9,155.64 £8,328.19 


13 years £9,295.00 £9,155.64 £8,993.79 


14 years £9,295.00 £9,155.64 £8,993.79 


15 years £9,295.00 £9,155.64 £8,993.79 


16 years £9,295.00 £9,155.64 £10,324.99 


17 years £9,295.00 £9,155.64 £10,324.99 


To reflect clinical practice and avoidance of drug wastage, doses were rounded down to the nearest available 
combination of vial strengths to a maximum of 10% variation from estimated dose. 
 
†Where relevant the cheapest dosage regimen was assumed to be used in selecting between once weekly and 
twice weekly options. ‡Includes cost of administration in hospitals. 


6.3 Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-
effectiveness ratios)? If so, provide a summary of the results. 
No economic evaluation was conducted 


6.4 Give results of any statistical analysis of the results of the evaluation. 
No economic evaluation was conducted 


6.5 Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-
way etc) or probabilistic). 
No economic evaluation was conducted 


6.6 What scenarios were tested in the sensitivity analysis? How do these relate to structural 
uncertainty (testing assumptions over model structure such as relationships between health states), 
methodological uncertainty (such as choices of discount rate or inclusion of indirect costs) or 
parameter uncertainty (assumptions over values of parameters in the model, such as costs, quality of 
life or disease progression rates)? 
No economic evaluation was conducted 


6.7 Give a summary of the results of the sensitivity analysis – did they differ substantially from the 
base case analysis. If so, what were the suggested causes? 
No economic evaluation was conducted 


 


7 Conclusions/ Implications 
Give a brief summary of the author’s conclusions from their analysis 
No economic evaluation was conducted 


7.1 What are the implications of the evaluation for practice? 
No economic evaluation was conducted 
 
8 SHTAC Commentary 


Selection of comparators:  
No economic evaluation was conducted, the cost analysis did not include abatacept. 


Validity of estimate of measure of benefit:  
No economic evaluation was conducted 
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Validity of estimate of costs:  
No economic evaluation was conducted. Costs used in the cost analysis appear reasonable. 
 


1 Reference  
Roche 201578 


1.1 Health technology 
Tocilizumab 


1.2 Interventions and comparators 
What interventions/ strategies were included? 
Tocilizumab vs adalimumab 
 
Was a no treatment/ supportive care strategy included? 
No 
 
Describe interventions/ strategies 
Tocilizumab + MTX vs Adalimumab + MTX; 
Tocilizumab only vs adalimumab only 
 
1.3 Research question 
What are the stated objectives of the evaluation? 
To demonstrate the cost-effectiveness of tocilizumab when used in patients with pJIA who had an 
inadequate response to DMARDs 


1.4 Study type        Cost-effectiveness/ cost-utility/ cost-benefit analysis? 
 Cost utility 


1.5 Study population 
What definition was used for [condition]? What are the characteristics of the baseline cohort for the 
evaluation? 
Patients entering the model have active JIA and have previously experienced an inadequate response 
to, or were intolerant of methotrexate (MTX). The modelled population is in line with the CHERISH 
trial population. 


1.6 Institutional setting      Where is/are the intervention(s) being evaluated usually provided? 
NHS outpatient care 


1.7 Country/ currency 
Has a country setting been provided for the evaluation? What currency are costs expressed in and 
does the publication give the base year to which those costs relate? 
UK. Costs have been taken from sources from year 2011-2015 with some costs taken from the 
Netherlands. Costs have not been inflated to a common base year. 
 
1.8 Funding source 
Roche 


1.9 Analytical perspective 
What is the perspective adopted for the evaluation (health service, health and personal social services, 
third party payer, societal (i.e. including costs borne by individuals and lost productivity)? 
UK NHS and PSS 
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2 Effectiveness 
 
Were the effectiveness data derived from: a single study, a review/ synthesis of previous studies or 
expert opinion? Give the definition of treatment effect used in the evaluation. Give the size of the 
treatment effect used in the evaluation 
The company completed a systematic review of biologics in the treatment of JIA. The effectiveness 
data were derived from a WinBUGS indirect comparison with an order probit model. The results were 
in terms of level of ACR response.  


  JIA ACR30 JIA  ACR50 JIA  ACR70 JIA  ACR90 


Without MTX 


Placebo 31% 28% 25% 12% 


Tocilizumab 62% 59% 54% 35% 


Adalimumab 52% 49% 44% 26% 


With MTX 


MTX 52% 51% 41% 25% 


Tocilizumab 72% 70% 61% 44% 


Adalimumab 76% 75% 66% 49% 


 


3 Intervention Costs 
Were the cost data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion? Were the methods for deriving these data adequately described (give sources 
if using data from other published studies)? List the direct intervention costs and other direct costs 
used in the evaluation – include resource estimates (and sources for these estimates, if appropriate) as 
well as sources for unit costs used. 
 
The costs associated with each health state was obtained from Prince et al (2011), who report costs 
data from the Dutch ABC register for the year before and after starting etanercept. The total 6 month 
health state cost for patients on treatment is £912.33 and off treatment is £1591.43. 
 
The source of the treatment acquisition costs was not stated (assumed to be BNF).  


Treatment Dose1 Frequency 
Unit cost 
(list price) 


Adalimumab (40mg) 40 mg (assume wastage and all children receive 
40mg vial) 


Every 2 weeks £352.14 


Etanercept (10mg) 0.4mg/kg (max 25mg) Twice a week £35.75 


Etanercept (25mg) £89.38 


Methotrexate (10mg, 
oral) 


10mg Every week £0.56 


Tocilizumab (80mg) 10 mg/kg for patients < 30 kg;  


8 mg/kg for patients ≥ 30 kg) 


Every 4 weeks £102.40 


Tocilizumab (200mg) £256.00 


Tocilizumab (400mg) £512.00 
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3.1 Indirect Costs (costs due to lost productivity, unpaid inputs to patient care) 
Were indirect costs included: 
Indirect costs are not included 


4 Health state valuations/ utilities (if study uses quality of life adjustments to outcomes) 
Were the utility data derived from: a single (observational) study, a review/ synthesis of previous 
studies expert opinion. Were the methods for deriving these data adequately described (give sources if 
using data from other published studies)? 
The company conducted a literature review that identified one study that reported utility values 
suitable for use in the model (Prince et al 2011).123 This study reported utility scores obtained using 
the HUI3 questionnaire to JIA patients starting treatment with etanercept in the Dutch ABC register. 
 
Based on these data, the company used values at time 0 for the patients who are off treatment, and 
used values at time 1 year for patients on treatment.  
  
4.1 List the utility values used in the evaluation 
On treatment: 0.7275 
Off treatment: 0.53 
Dead: 0 
 
5 Modelling 
If a model was used, describe the type of model used (e.g. Markov state transition model, discrete 
event simulation). Was this a newly developed model or was it adapted from a previously reported 
model? If an adaptation, give the source of the original. What was the purpose of the model (i.e. why 
was a model required in this evaluation)? What are the main components of the model (e.g. health 
states within a Markov model)? Are sources for assumptions over model structure (e.g. allowable 
transitions) reported – list them if reported. 


A de novo Markov state transition model with 3 health states (uncontrolled disease / off treatment, on 
treatment and dead) was developed. The model has 6 month cycles. Patients start with uncontrolled 
disease at cycle 0 then move to first line treatment. Patients discontinue from treatment at a rate 
proportional to their response. Once all lines of treatment are exhausted, patients move into 
uncontrolled disease health state.   
 
The model uses a 1% 6-month mortality rate. 


5.1 Extract transition probabilities for [natural history/disease progression] model and show sources 
(or refer to table in text). 
The 6-month discontinuation rate is 0.126 for no response, 0.09 for moderate response, and 0.042 for 
good response. 


5.2 What is the model time horizon? 
25 year time frame. The company states that this reflects the chronic nature of the disease and allows 
for all relevant costs and benefits to be included in the analysis. 


5.3 What, if any, discount rates have been applied in the model? Same rate for costs and outcomes? 
3.5% for costs and benefits 
 


5.4 If no economic evaluation was conducted, state the manufacturer’s reasons for this  
Not applicable 
 
6 Results/ Analysis 
What measure(s) of benefit were reported in the evaluation? 
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Cost per QALY gained 
 
6.1 Provide a summary of the clinical outcome/ benefits estimated for each intervention/ strategy 
assessed in the evaluation 
Combination therapy 


Adalimumab + MTX Tocilizumab + MTX
Total QALYs 18.76 18.72


Monotherapy 
Adalimumab Tocilizumab 


Total QALYs 18.65 18.7
 


6.2 Provide a summary of the costs estimated for each intervention/ strategy assessed in the evaluation 
Combination therapy 


Adalimumab + MTX Tocilizumab + MTX
Total Cost £81,827 £70,707


Monotherapy 
Adalimumab Tocilizumab 


Total Cost £74,576 £68,560
 


6.3 Synthesis of costs and benefits – are the costs and outcomes reported together (e.g. as cost-
effectiveness ratios)? If so, provide a summary of the results. 


  Combination 
therapy 


Monotherapy 


Incremental 
QALYs 


(0.03) 0.0455 


Incremental cost (£11,120) (6,015) 


Incremental ICER £280,370 Tocilizumab dominant 
 


6.4 Give results of any statistical analysis of the results of the evaluation. 
None reported 


6.5 Was any sensitivity analysis performed – if yes, what type(s) (i.e. deterministic (one-way, two-
way etc) or probabilistic). 
None reported 


6.6 What scenarios were tested in the sensitivity analysis? How do these relate to structural 
uncertainty (testing assumptions over model structure such as relationships between health states), 
methodological uncertainty (such as choices of discount rate or inclusion of indirect costs) or 
parameter uncertainty (assumptions over values of parameters in the model, such as costs, quality of 
life or disease progression rates)? 
An exploratory analysis has been performed for tocilizumab versus etanercept. The analysis assumes 
a class effect across TNFs in pJIA. The analysis found that tocilizumab was a cost-effective 
alternative to etanercept. 


6.7 Give a summary of the results of the sensitivity analysis – did they differ substantially from the 
base case analysis. If so, what were the suggested causes? 
None reported 


 


7 Conclusions/ Implications 
Give a brief summary of the author’s conclusions from their analysis 
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Adalimumab and tocilizumab have similar outcomes for patients with JIA, however tocilizumab is a 
less expensive alternative to adalimumab.  


7.1 What are the implications of the evaluation for practice? 
None 
 
8 SHTAC Commentary 


Selection of comparators:  
Results not presented for tocilizumab compared to methotrexate only 


Validity of estimate of measure of benefit:  
Based on only utility estimates available for this population.  


Validity of estimate of costs:  
Based on relevant dataset of costs for patients on etanercept in Holland. May be differences in costs 
between countries. 
 
 
 
Table: Critical appraisal checklist of economic evaluation (Questions in this checklist based on 
Philips et al and Drummond et al.) 


 Item Roche 


1 Is there a clear statement of the decision problem? Yes 


2 Is the comparator routinely used in UK NHS? Yes 


3 Is the patient group in the study similar to those of interest in UK NHS? Yes 


4 Is the health care system comparable to UK? ?a 


5 Is the setting comparable to the UK? Yes 


6 Is the perspective of the model clearly stated? Yes 


7 Is the study type appropriate? Yes 


8 Is the modelling methodology appropriate? Yes 


9 Is the model structure described and does it reflect the disease process? Yes 


10 Are assumptions about model structure listed and justified? Yes 


11 Are the data inputs for the model described and justified? Yes 


12 Is the effectiveness of the intervention established based on a systematic 
review? 


Yes 


13 Are health benefits measured in QALYs?  Yes 


14 Are health benefits measured using a standardised and validated generic 
instrument? 


Yes 


15 Are the resource costs described and justified? Yes 


16 Have the costs and outcomes been discounted? Yes 


17 Has uncertainty been assessed?   Nob 


18 Has the model been validated?  No 
a Costs and utilities have been taken from a Dutch registry study 
b An exploratory analysis was conducted against etanercept 
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Appendix 11 Parameters used in the independent model PSA   


 
Parameter Mean Higher CI Lower CI standard 


error 
distribution 


Utility values      


No treatment 0.13 0.15 0.11 0.010 beta 


Treatment 3 months 0.17 0.20 0.15 0.013 beta 


Treatment 15 months phase 0.19 0.21 0.16 0.015 beta 


Tx long term 27+ months 0.20 0.23 0.16 0.018 beta 


Disease flare disutility 0.03 0.04 0.02 0.006 beta 


Disease Flare      


Placebo 0.25 0.34 0.16 0.046 beta 


Abatacept 0.09 0.16 0.05 0.021 beta 


Adalimumab 0.14 0.23 0.09 0.028 beta 


Etanercept 0.09 0.17 0.04 0.021 beta 


Tocilizumab 0.14 0.20 0.09 0.025 beta 


Adverse events 1st cycle      


Abatacept 0.53% 1.51% 0.00% 0.005 beta 


Adalimumab 1.75% 3.71% 0.00% 0.010 beta 


Etanercept 1.45% 4.19% 0.00% 0.014 beta 


tocilizumab 1.60% 3.36% 0.00% 0.009 beta 


Loss of efficacy      


Abatacept 9.47% 13.59% 5.36% 0.021 beta 


Adalimumab 3.51% 6.25% 0.76% 0.014 beta 


Etanercept 2.90% 6.82% 0.00% 0.020 beta 


tocilizumab 7.98% 11.90% 4.06% 0.020 beta 


Further line treatment      


Adverse events biological 
DMARD 


0.43% 0.82% 0.04% 0.002 beta 


Loss of efficacy biological 
DMARD 


2.00% 2.59% 1.41% 0.003 beta 


Adverse events MTX 0.58% 0.82% 0.34% 0.001 beta 


Loss of efficacy MTX 0.42% 0.79% 0.05% 0.002 beta 


Costs      


On bDMARD cost £724 £724 £941 £507 gamma 


Off bDMARD cost £724 £724 £941 £507 gamma 


Serious Adverse event cost £1,533 £1,533 £1,993 £1,073 gamma 


Disease flare cost £430 £430 £559 £301 gamma 







230 
 


 
 
 
 
 








 


 
 


Technology Assessment Report commissioned by the NIHR HTA 
Programme on behalf of the National Institute for Health and 


Clinical Excellence 
 
 


The clinical and cost-effectiveness of abatacept, adalimumab, 
etanercept and tocilizumab for treating juvenile idiopathic 


arthritis: a systematic review and economic evaluation 
 


 
The Assessment group has presented the results of its economic modelling using the list prices for 


abatacept, adalimumab, etanercept and tocilizumab in this Assessment Report. A separate confidential 
appendix reporting the results incorporating the confidential patient access schemes for abatcept and 


tocilizumab has been prepared by the Assessment Group. The confidential appendix will not be 
released publically 


 
 


ERRATUM  
 


 
Produced by   Southampton Health Technology Assessments Centre (SHTAC) 
 
Authors  Jonathan Shepherd 


Keith Cooper 
Petra Harris 
Joanna Picot 
Micah Rose 


 
Correspondence to Corresponding author: 
   Dr Jonathan Shepherd 
   Southampton Health Technology Assessments Centre (SHTAC) 
   University of Southampton 
   First Floor, Epsilon House 
   Enterprise Road, Southampton Science Park 
   Southampton, SO16 7NS, UK. 
   Tel: +44(0)23 8059 7055 
   Fax:+44(0)23 8059 5639 
   email: jps@soton.ac.uk 


www.southampton.ac.uk/shtac 
 
 
 
 
Date completed: 3rd September 2015 
 
 


 







12 
 


health benefits for patients with JIA. The model consisted of three health states: on treatment (with 


biologic DMARD), off treatment and death, with a further health state ‘clinical remission off treatment’ 


also included in a scenario analysis. The model cycles were three months in length to be consistent with 


timing between outpatient appointments in clinical practice. Patients discontinued treatment due to 


adverse events, inefficacy of the treatment or remission. The model also included the cost and disutility 


of disease flares. The perspective of the analysis was that of the NHS and Personal Social Services. The 


model used a time horizon of 30 years and discount rates of 3.5% for costs and health benefits. The 


outcome of the economic evaluation is reported as cost per quality-adjusted life year (QALY) gained.  


  


Results 


Clinical-effectiveness 


From 2554 references screened on title and abstract, 56 full texts were retrieved. One further conference 


abstract was identified from a pharmaceutical company submission to NICE.  From these, nine full 


papers and 12 conference abstracts met the inclusion criteria.  The included papers and abstracts 


collectively described four multi-centre RCTs, with one RCT each evaluating abatacept, adalimumab, 


etanercept and tocilizumab. Only the tocilizumab study included UK participants. All four studies were 


described as being withdrawal trials starting with an open-label lead-in phase (12 to16 weeks) in which 


participants had to achieve an American College of Rheumatology (ACR) Pedi 30 response to be 


eligible for entry to the randomised double-blind withdrawal phase of the study (16 to 32 weeks), 


followed by an open-label extension (OLE). All studies used a placebo as the comparator. With the 


exception of the etanercept trial, the majority of patients in the trials received methotrexate in addition to 


the biologic DMARD or placebo. The distribution of patients across the sub-types of JIA was only 


reported for two of the trials, with polyarthritis being the predominant sub-type. The other two trials 


appeared to include patients with polyarticular course JIA. Overall, the quality of the RCTs was 


reasonable with a low risk of bias for most domains, but some aspects were rated as unclear primarily 


due to insufficient reporting.  


 


Significantly fewer patients who continued to receive biologic DMARDs during the randomised 


withdrawal phase of the studies had arthritis flares compared to those receiving placebo in all four trials. 


Time to disease flare for participants receiving biologic DMARDs was statistically significantly longer 


(reported for abatacept, adalimumab and etanercept). A greater proportion of those treated with biologic 


DMARDs achieved ACR Pedi responses of ≥30 and had inactive disease (reported for abatacept and 


tocilizumab only). Generally, the individual ACR Pedi core variables (reported for abatacept, etanercept 


and tocilizumab) were improved by biologic DMARDs when compared to placebo, as were joint-related 


outcomes (reported for etanercept only) and pain in two out of three studies (etanercept and tocilizumab, 


not in abatacept). Not all studies reported a statistical comparison for  
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Table 10 Summary characteristics of included studies 


 Abatacept Adalimumab Etanercept Tocilizumab 
Study details AWAKEN, Ruperto et al.57-60 


 
Multi-centre withdrawal RCT at 45 
centres in Europe (not UK), Latin 
America & USA 


Lovell et al. 200861-64 
 
Multi-centre withdrawal RCT at 
31 centres in Europe (not UK) & 
USA 


Lovell et al. 200042;65-67 
 
Multi-centre withdrawal 
RCT at 9 centres in 
Canada & the USA 


CHERISH, Brunner et al.68-76 
 
Multi-centre withdrawal RCT at 58 centres 
in Australia, Europe (inc. UK), Latin 
America, Russia & USA 


Study phases1 16-week open-label lead-in 
24-week randomised double-blind 
withdrawal 
Open-label extension 


16-week randomised open-label 
32-week randomised double- 
blind withdrawal 
Open-label extension 


12-week open-label 
16-week randomised 
double-blind withdrawal 
Open-label extension 


16-week open-label lead-in 
24-week randomised double-blind 
withdrawal 
Open-label extension 


Intervention2 Abatacept: n=60 
 
Abatacept 10 mg/kg at about 28-day 
intervals for 24 weeks or until disease 
flare 


Adalimumab: n=38 
 
Adalimumab 24 mg/m2 BSA (to 
max. 40 mg) every other week for 
32 weeks  


Etanercept: n=25 
 
Etanercept 0.4 mg/kg 
twice weekly until disease 
flare or for 16 weeks 


Tocilizumab: n=82 
 
10 mg/kg <30kg BW, n= 16;  
8 mg/kg <30 kg BW n=11;  
8 mg/kg ≥30kg BW n=55 


Comparator2 Placebo n = 62 Placebo: n= 37 
 
Placebo  ≥10 mg/m2 body surface 
area/week 


Placebo: n = 26 Placebo: n=84 
 
10 mg/kg <30kg BW, n=15;  
8 mg/kg <30kg BW n=13; 
8 mg/kg ≥30kg BW n=56 


Key inclusion 
criteria 


Age 6-17 years 
Active3 JIA (extended oligoarticular, 
polyarticular, RF+ve or RF-ve, systemic 
without systemic manifestations) 
Inadequate response or intolerance to ≥1 
DMARD including biological agents 
ACR Pedi 30 for entry to randomised 
double-blind phase 


Age 4-17 years 
Active3 polyarticular-course JIA 
(any onset type) 
Inadequate response to NSAIDs 
ACR Pedi30 at week 16 for entry 
to double-blind withdrawal phase 


Age 4-17 years 
Active3 JIA 
Inadequate response to 
NSAIDs and methotrexate 
at doses of  ≤10 mg/m2 
body surface area/week 


Age 2-17 years 
Active3 polyarticular course or extended 
oligoarticular JIA (RF+ve or RF-ve) for 
≥6months. Inadequate responses to or 
intolerant of methotrexate. Either never 
treated with biologics or had discontinued for 
a specified minimum period 


DB, double-blind. LOM, limitation of motion. NSAIDs, non-steroidal anti-inflammatory drugs. RF, rheumatoid factor. +ve, positive. –ve, negative. 
1 the key phase of interest for efficacy outcomes is in bold text with lengths of phases reported in weeks for all studies for ease of comparison. 
2 during randomised double-blind withdrawal phase. 
3 Inclusion criteria for active disease were very similar for the adalimumab, etanercept and tocilizumab studies (key aspects were at least five swollen joints and at least three joints with LOM).  
The abatacept study required at least five active joints (with swelling or LOM accompanied by pain or tenderness) and active disease (at least two active joints and 2 joints with LOM) 
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double-blind withdrawal phase and an open-label extension phase.  Enrolled participants all received 


adalimumab subcutaneously (24 mg per square metre of body surface area, to a maximum of 40 mg) 


every other week and methotrexate (at least 10 mg per square meter of body surface area per week) 


during the four-month lead-in phase.  Those achieving an ACR Pedi 30 response were then eligible to 


be randomised in a 1:1 ratio to continued adalimumab plus methotrexate (n=38) or placebo plus 


methotrexate (n=37) (Table 10).  The trial included two further study arms (adalimumab only and 


placebo only), but because the majority of participants in these arms had never received methotrexate, 


they do not meet the licenced indication and are not included in this report. 


 


Patients were eligible for the trial if they were aged four to 17 years and had polyarticular-course JIA 


of any onset type. If systemic onset then patients had to be free of any systemic JIA manifestations for 


at least three months prior to study qualification.77 Participants were required to have active disease 


(defined as five or more swollen joints and three or more joints with limited range of motion), had an 


inadequate response to NSAIDs, and had either not previously been treated with methotrexate or if 


previously treated with methotrexate, had had adverse events or an inadequate response. Exclusion 


criteria included clinically significant deviations in haematologic, hepatic or renal indicators; ongoing 


infection or a recent major infection that had required hospitalisation or intravenous antibiotics; recent 


receipt of live or attenuated vaccines.  Patients who had previously been treated with other biologic 


agents at any time or who had received recent treatment with intravenous immune globulin, cytotoxic 


agents, investigational agents, DMARDs (other than methotrexate) or corticosteroids administered by 


intra articular, intra muscular or intravenous routes were also excluded from participation. 


 


The primary outcome for the study (percentage of participants not receiving methotrexate who had a 


disease flare during the double-blind period) related to the two study arms that, as noted above, do not 


meet the licenced indication and are therefore not included in this report.  Disease flare was reported 


for the two study arms relevant to this assessment and it was defined in different ways depending on 


the measure used: worsening of 30% or more in at least 3 of the 6 core criteria for JIA, and at least 30% 


improvement in no more than one of the criteria during the double-blind period; an increase of more 


than 30% on the 0-100 VAS if a global assessment was used; an increase in the number of active 


joints to at least two when the patient had none or only one if the number of active joints was used, 


with the same approach used for defining flare using joints with loss of motion.  Outcomes were 


assessed every 12 weeks.  The occurrence of adverse events was a secondary outcome. 


 


Etanercept 


The Lovell and colleagues (2000) RCT42;65-67 was funded by the Immunex Corporation and consisted 


of three phases: an open-label lead-in phase of up to three months; a four-month double-blind 
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stable for eight or more weeks (methotrexate) or four or more weeks (oral glucocorticoids). Patients 


had to be treatment-naive for biologics or had discontinued for a specified minimum period. No other 


exclusion criteria were specified.  


 


The primary outcome measure was proportion of participants with disease flare during the double-


blind period (up to and including week 40 compared to week 16).  Disease flare was defined as 


worsening of 30% or more in at least three of the six ACR core-response variables for JIA, and at 


least 30% improvement in no more than one variable during the double-blind period.  Outcomes were 


assessed every four weeks.  Secondary outcomes included the ACR Pedi 30/50/70/90 responses, the 


change from baseline in JIA core response variables and clinically inactive disease (physician global 


assessment indicating no disease activity plus the absence of all the following: joints with active 


arthritis, uveitis and erythrocyte sedimentation rate greater than 20 mm/hour. 


 


Overview of the participants in the withdrawal phases of the included studies 


For three of the four trials (abatacept,57 adalimumab,61 and etanercept42) baseline characteristics are 


provided for the participants who had achieved an ACR Pedi 30 and who were randomised  to the 


double-blind withdrawal phase of each trial.  The tocilizumab trial publication,68 however, presented 


participant baseline characteristics for participants as randomised to the initial open-label lead-in 


phase, where three groups of participants all received the study drug (if body weight <30 kg then 


randomised to either 10 mg/kg or 8 mg/kg every 4 weeks; if body weight ≥30 kg then received 8 


mg/kg every 4 weeks).  Selected baseline characteristics are presented in Table 12, with the full set of 


characteristics available in the data extraction forms (Appendix 5).  The mean age of trial participants 


reflected the differing entry criteria for the trials.  Participants in the abatacept trial57 (ages 6-17 years 


eligible) had the highest mean age (12-13 years) whereas those in the adalimumab61 and etanercept 


trials42 (ages 4-17 years eligible) had a slightly lower mean age (approximately 9-12 years) which was 


similar to those enrolled in the open-label phase of the tocilizumab study68 (ages 2-17 eligible, mean 


age approximately 11 years).  The majority of participants in all four studies were female (ranging 


from 67% in the etanercept study42 to 80% in the adalimumab study61) and of white ethnicity (73% in 


the etanercept study42 to 96% in the adalimumab study61).  The proportion of patients across the sub-


types of JIA were only reported for two of the trials (abatacept57 and etanercept42).  In these two trials 


polyarthritis was the predominant sub-type. In the abatacept trial just under 20% of patients had 


systemic JIA (without systemic manifestations),57 whilst in the etanercept trial around a third had 


systemic JIA (with apparent systemic manifestations: spiking fever and rheumatoid rash).42  The 


proportion of participants who were RF+ve ranged from 22% in the adalimumab study61 to 29% in the 


tocilizumab study68 and the duration of JIA from just under four years in the abatacept study57 to 


approximately six years in the etanercept study.42
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flare definitions based on global assessments and number of active joints.  In all four studies, there 


were statistically significantly fewer arthritis flares in patients being treated with biologic DMARDs 


compared to those receiving placebo and in the three studies that reported time to disease flare this 


was statistically significantly longer in patients being treated with biologic DMARDs compared to 


those receiving placebo (Table 14). 


Table 14 Disease flare during the randomised withdrawal phase 


Study (Length: OL, RCT1), Outcome  Intervention Comparator  


Abatacept57 (4mo OL, 6mo RCT) ABA (n=60) PBO (n=62) p value 
Time to flare, median  months Not reached 6 0.0002 
Disease flares, n (%) 12 (20) 33 (53) 0.0003 
Disease flares, hazard ratio 0.31 (95% CI 0.16 to 0.59) NR 
Adalimumab61 (4mo OL, 8mo RCT)  ADA (n=38) PBO (n=37) p value 
Disease flares, n/N (%) 14/ 38 (37) 24/37 (65) 0.02 
Time to onset of disease flare >32 weeks ~20 weeks 0.03 
Etanercept42 (3mo OL, 8mo RCT) ETA (n=25) PBO (n=26) p value 
Disease flare, n (%) 7 (28) 21 (81) 0.00312 


Corticosteroid use at baseline3   0.05 
Yes 3/6 (50) 12/13 (92)  
No 4/19 (21) 9/13 (69)  


Time to flare, median days >116 28 p<0.001 
Tocilizumab68 (4mo OL, 6mo RCTs) TCZ (n=82) PBO (n=81)4 Difference5 TCZ vs 


PBO (95% CI); p value 
Proportion with JIA flare, n (%) 21 (25.6) 39 (48.1) –0.21 (–0.35, –0.08); 


0.0024 
ABA, abatacept. ADA, adalimumab. ETA, etanercept. mo, months. NR, not reported. OL, open-label. PBO, placebo. TCZ, 
tocilizumab. 
1 For ease of comparison lengths of open-label and RCT phases are presented as time in months (where originally presented 
in weeks value has been divided by 4, where originally presented in days value has been divided by 28) 
2 p<0.001 after adjustment for baseline characteristics in logistic regression model. 
3 Authors state that with the exception of corticosteroid use at base line (p=0.05), none of the baseline characteristics were 
significant predictors of flare rates (p>0.15). 
4 Of the 84 participants who achieved at least ACR Pedi 30 and were then randomised to placebo, three discontinued (1 
insufficient therapeutic response, 2 due to adverse events).  These three did not receive any study drug in the randomised 
part of the study and so were excluded from the analyses. 
5 Adjusted for baseline stratification factors (background use of MTX and oral glucocorticoids). 


 


In the abatacept study,57 by the end of the RCT period disease flare had occurred in 20% of patients 


receiving the study drug compared with 53% of patients receiving placebo (p=0.0003). Median time 


to disease flare was six months for the placebo group and statistically significantly greater compared 


to the abatacept group (p=0.0002), but authors state that insufficient events occurred in the abatacept 


group for this to be assessed. The risk of disease flare in patients randomised to continued abatacept 


during the RCT phase was just under a third of that for those receiving placebo (hazard ratio 0.31, 95% 


CI 0.16, 0.95, no p value reported).   


Disease flare occurred in 37% of patients receiving adalimumab61 compared with 65% of those 


receiving placebo (p=0.02) and the time to onset of disease flare was longer in the adalimumab group. 
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and infestations (44 - 45%). Adverse events were also reported under the headings of gastrointestinal 


disorders, general disorders and administration site conditions, nervous system disorders and respiratory, 


thoracic and mediastinal disorders (Appendix 5).  


 


Adalimumab61 


There were 234 AEs in the adalimumab group (12.8 per patient-year) and 155 AEs in the placebo group 


(10.3 per patient-year) during the eight-month double-blind period. No statistical comparisons in AEs 


between treatment groups were reported. Only one serious AE possibly related to study drug was reported 


and this was gastroduodenitis which occurred in one patient in the placebo group. The most common AEs 


were related to injection-site reactions [ADA: 73 events (4.0 events per patient year); PBO: 57 events (3.8 


events per patient year)]. Other reported AEs were contusion, nasopharyngitis, upper respiratory tract 


infection, viral infection, vomiting and excoriation (Appendix 5). No AE lead to the discontinuation of the 


treatment drug (Table 20).  Sixteen percent of patients (27/171) had at least one positive test for anti-


adalimumab antibody during the open-label and double-blind phases (methotrexate: 5/85 -6%, No 


methotrexate: 22/86 - 26%), but this did not lead to a greater rate of discontinuation of the study drug, nor 


did it increase the incidence of serious AEs.  The study authors state that there was no occurrence of 


opportunistic infections, malignant conditions, demyelinating diseases or lupus-like reactions.  


 


Etanercept42 


Two patients who received etanercept needed hospitalisation for serious AEs (one for depression and a 


personality disorder, and the other for gastroenteritis-flu syndrome). It is not clear at what point in the trial 


these events occurred.  One patient withdrew after the first dose of etanercept (presumably at the start of 


the open-label period) because of urticaria.  There were only two reported injection-site reactions during 


the double-blind phase of the trial, one in each treatment group (Table 20). All other AEs were reported to 


be of mild-to-moderate intensity, with no significant difference in the frequency of AEs between the 


treatment groups during the double-blind phase. There were no laboratory abnormalities requiring urgent 


treatment in the etanercept group. No patient had persistent elevations in autoantibodies or had signs or 


symptoms of another autoimmune disease. Two patients tested positive for non-neutralising antibody to 


etanercept. 


 


Tocilizumab68 


The safety population consisted of all patients who received ≥1 dose of study medication. During the 


double-blind period, the total number of patients with at least one AE was 58 in the tocilizumab group 


(454.7 AEs per 100 patient-years) and 60 in the placebo group (514.4 AEs per 100 patient years). The 


most frequently reported AE in both treatment groups was nasopharyngitis (TCZ: 17%, PO 11%). Other 


reported AEs occurring were headache, upper respiratory infection, cough, pharyngitis, nausea,
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diarrhoea, rhinitis, vomiting, abdominal pain, oropharyngeal pain, and rash (Appendix 5). Two AEs 


led to drug discontinuation, one in each treatment group (TCZ: increased blood bilirubin level; PO: 


gastroenteritis) and 3.7% of patients in each treatment group had ≥1 serious AE. One patient in the 


tocilizumab group suffered with ≥1 infectious serious AE. Rates of serious AEs per 100 patient-years 


were similar between groups (TCZ: 9.3; PO: 10.9), while the rate of infections serious AEs per 100 


patient-years was 3.1 for the tocilizumab group. Other reported serious AEs, included pneumonia, 


upper limb fracture, uveitis, psychosomatic disease, enterocolitis and complicated migraine, with one 


case in each category and varying by treatment group (Appendix 5). 


 


Table 20 Adverse events (AEs) 


Study, Outcome Intervention Comparator  


Abatacept57 (during 6-month DB period) ABA (n=60) PBO (n=62) p value 
Total serious AEs, n (%)  0 2 (3) 0.50 
Total AEs,1 n (%)  37 (62) 34 (55) 0.47 
Adalimumab61 (during 8-month DB period) ADA 


(n=37; 15 Pt-yrs)
PBO 
(n=38; 18.3 Pt-yrs) 


 


Any AE, n of events  (n of events per patient-year) 234 (12.8) 155 (10.3)  
Serious AEs, possibly related to study drug,2 n of 
events  (n of events per patient-year) 


0 1 (0.1)  


AEs leading to the discontinuation of the drug, n 0 0  
Etanercept42 (time period unclear unless stated 
below) 


ETA (n=25) PBO (n=26)  


Hospitalisation for serious AEs, n 
 


2 
 


0 
 


 


Injection-site reactions during the 4-month double-
blind period, n 


1 1  


Most common AEs - injection-site reaction, no. of 
events (no. of events per patient-year) 


57 (3.8) 73 (4.0)  


Tocilizumab68 (during 6-month DB period) TCZ4 (n=82) PBO4 (n=81)  
Serious AEs and AEs occurring ≥5% of patients, n (%)
Duration in study (years) 32.33 27.41  
Patients with ≥1 AE 58 (70.7) 60 (74.1)  
Total no. of AEs5 147 141  
Rate of AEs per 100 patient-years  454.7 514.4  
Serious AEs    


Patients with ≥1 serious AE  3 (3.7) 3 (3.7)  
Rate of serious AEs per 100 patient-years 9.3 10.9  
Patients with ≥1 infectious serious AE 1 (1.2) 0  
Rates of infectious serious AEs per 100 pt-years 3.1 0  


AEs leading to study drug discontinuation 1 (1.2)6 1 (1.2)7  
ABA, abatacept. ADA, adalimumab.  AE, adverse event. DB, double-blind. ETA, etanercept. MTX, methotrexate. no, 
number. PBO, placebo. Pt-yrs, patient years. NR, not reported. TCZ, tocilizumab. 
1 AEs that occurred in ≥5% of patients in the open-label and double-blind phases. 
2 Serious AEs were death or any event that was life-threatening; required hospitalisation or prolongation of existing 
hospitalisation; resulted in persistent or significant disability, congenital anomaly, or spontaneous or elective abortion; or 
required medical or surgical intervention to prevent another serious outcome.  
3 After 1st dose of etanercept (responded to oral antihistamines).  
4 AE data on open-label TCZ escape therapy were excluded 
5 Multiple occurrences of the same AE in one individual were counted.  
6 Increased blood bilirubin level, highest total bilirubin reading, 50μmol/L (normal range, 3–24μmol/L); 2 consecutive 
readings >51mmol/L mandated withdrawal per protocol. The event resolved without sequelae.  
7 Gastroenteritis occurred 46 days after the last of five doses of placebo. 
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appeared to be more effective than these two comparators in terms of ACR Pedi 50 and ACR Pedi 70 


responses. Therefore, there was no consistent ranking of treatment comparisons across these outcome 


measures. The indirect comparisons were generally not statistically significant, and confidence 


intervals were wide so caution is advised in the interpretation of these results. Furthermore, the 


etanercept trial42 appears to have some differences from the other trials which may confound the 


results, namely the absence of methotrexate background therapy and the longer duration of JIA 


disease. There was also a noticeably higher rate of flares in the placebo arm of that trial compared to 


the other three trials (81% compared to 48% – 65%) which may account for the bigger treatment 


effect seen. Taking the above limitations into account an overall interpretation of the results of the 


indirect comparison is that, due to the absence of statistically significant differences between the 


biologic DMARDs, currently they appear to be similar in treatment effectiveness. This accords with 


the conclusion reached by Otten and colleagues who suggested that the short-term efficacy of the 


biologic DMARDs in polyarticular course JIA seem similar.79  Furthermore,  the clinical advisors to 


the assessment group felt that these data generally reflect clinical experience in that when used for the 


same indication in the same population effectiveness was likely to be similar.  However there was also 


a recognition that for individual patients and potentially for particular sub-groups of JIA patients 


differential effects of each biologic DMARD might be apparent but these differential effects have not 


yet been captured by current trial data. 


4.1.4   Summary of the systematic review of clinical-effectiveness 


 Four multi-centre RCTs, one each evaluating abatacept, adalimumab, etanercept and 


tocilizumab met the inclusion criteria of this review.  Only the tocilizumab RCT included UK 


patients.  Seven additional RCTs (3 for adalimumab and 4 for etanercept) are described as 


ongoing (details summarised in section 4.3 ‘Ongoing trials’ below). 


 Each RCT had three phases, an open-label lead-in period, a randomised withdrawal period, 


and an open-label extension.  The lengths of the lead-in and randomised phases varied 


between studies (open-label lead-in: 12 to 16 weeks; randomised double-blind withdrawal 


phase 16 to 32 weeks). In each study patients had to achieve an ACR Pedi 30 response during 


the initial open-label phase in order to be eligible for entry to the randomised double-blind 


withdrawal phase,  Hence results are only applicable to patients who have already achieved an 


initial (low) degree of benefit from a biologic DMARD. 


 The quality of the included RCTs was reasonable overall, with a low risk of bias judged for 


most items, although some aspects were rated as unclear, mainly due to a lack of reporting. 


 Disease flare:  this was the primary outcome in all four RCTs, with definitions broadly 


consistent between the studies. Patients who continued to receive biologic DMARDs during 


the randomised withdrawal phase of the studies had statistically significantly fewer arthritis 
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flares compared to those receiving placebo in all four studies, while time to disease flare 


reported in three studies (abatacept, adalimumab and etanercept) was statistically significantly 


longer in those treated with biologic DMARDs. 


 ACR Pedi: a greater proportion of patients receiving biologic DMARDs during the 


randomised withdrawal phase of the studies achieved ACR Pedi responses of ≥30 compared 


with placebo-treated patients, with differences statistically significant in all but two instances 


where p-values were reported. The proportion of biologic DMARD-treated patients with 


inactive disease was more than twice that of placebo-treated patients in the two studies 


(abatacept and tocilizumab) reporting this outcome.  


 ACR Pedi core variables: in the three studies reporting this outcome (abatacept, etanercept 


and tocilizumab) results were generally in favour of treatment with biologic DMARDs when 


compared to placebo.  


 Joint related outcomes: one study (etanercept) reported additional joint outcomes without 


statistical comparisons. All outcomes favoured etanercept when compared to placebo. 


 Pain: three studies reported pain (abatacept, etanercept and tocilizumab).  A statistically 


significant difference in the mean change from baseline favoured the tocilizumab group. 


While pain scores were lower for those receiving biologic DMARDs in the remaining two 


studies, differences between treatment groups were not statistically significant in the 


abatacept study and no statistical comparison reported in the etanercept study. 


 Mortality: no treatment-related deaths were reported in the three studies reporting this 


outcome (adalimumab, etanercept and tocilizumab).  


 Outcomes not reported by the included RCTs for the randomised withdrawal phase of the 


trials were corticosteroid reducing regimens, extra-articular manifestations (such as uveitis), 


height and weight. 


 HRQoL: reported by the abatacept study (abatacept) only, with differences between treatment 


groups for the physical and psychosocial summary scores not statistically significant. Those 


treated with abatacept had improved scores for 14 of the 15 CHQ subscales compared to 6 out 


of 15 for placebo-treated patients. 


 AEs: during the randomised withdrawal phase of the trials the proportions of AEs and serious 


AEs were generally fairly similar between the biologic DMARDs and the placebo groups.  


 Sub-group analyses: the tocilizumab study reported data for sub-groups but no statistical 


comparisons between treatment groups were reported.  


 OLE: all four studies included an OLE phase. There were differences in eligibility criteria 


between studies and in how data were presented. Only results for ACR Pedi, AEs and growth 


are included in this report.  


 OLE ACR Pedi:  
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Table 65 Deterministic sensitivity analysis for abatacept versus methotrexate only 


Abatacept vs methotrexate High CI Low CI Range 


Base case ICER: £39,536    


Utility, treatment, long-term £31,529 £52,995 £21,467 


Discount rate costs £30,512 £50,137 £19,625 


Utility treatment 15-27 months £32,110 £51,430 £19,319 


Discount rate benefits £49,908 £31,906 £18,002 


Utility no treatment £50,345 £32,549 £17,796 


Start age £42,187 £33,234 £8,952 


On biologic DMARD cost £43,094 £35,978 £7,117 


Off biologic DMARD cost £35,978 £43,094 £7,117 
1 After treatment for more than 27 months with biological DMARD 


 


5.7.2   Scenario analysis 
 


We conducted several scenario analyses to investigate uncertainty for specific aspects of the 


modelling. The results of these analyses are presented for the first line biologics.  


 
i) Discontinuation of treatment due to clinical remission 


 
Patients with clinical remission off medication are at high risk of relapse. Baszis and colleagues160 


conducted a retrospective chart review in a cohort of 171 patients with JIA (of a range of sub-types 


but predominantly polyarticular course) in the United States treated with TNFα antagonists. They 


found that 12 months after stopping treatment only 33% still had clinical remission. Similarly, a 


retrospective chart review of 437 JIA patients from centres in the United States and Italy by Wallace 


and colleagues161 estimated that 6% of patients, that had discontinued methotrexate therapy with 


clinical remission, had persistent remission after five years off treatment. 


 


The rate of discontinuation of biologic treatment varies between studies. In a retrospective 


observational study Tynjala and colleagues, patients receiving etanercept were followed up for four 


years and 10% of patients had discontinued treatment due to inactive disease. In the study by Baszis 


and colleagues160 80% of patients discontinued TNFα antagonist treatment due to inactive disease. We 


varied the discontinuation rate between that seen by Tynjala and colleagues145 (used in the base case) 


and Baszis and colleagues160.  


 


We assumed a relapse rate from Baszis and colleagues160 of 67% for that analysis and 40% relapse 


rate as seen in Wallace and colleagues161 for the ‘Tynjala and colleagues’ analysis. We assumed no 


patients on the methotrexate only arm would discontinue as fewer patients on methotrexate would be 


in remission. 
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7 DISCUSSION 


7.1 Statement of principal findings 
	


7.1.1 Clinical-effectiveness 
	
The systematic review of clinical-effectiveness conducted for this report found that biologic 


DMARDs are superior to placebo (with methotrexate where permitted) across a number of outcome 


measures in children with JIA (predominantly polyarticular course) and who had an insufficient 


response to previous DMARD treatment. With the exception of the etanercept trial the majority of 


patients in the trials received methotrexate in addition to the biologic DMARD/placebo. Biologic 


DMARD-treated patients had fewer arthritis flares, longer time to disease flare (applicable to 


abatacept, adalimumab and etanercept), were more likely to achieve a treatment response as defined 


by the ACR Pedi criteria, and to have inactive disease (only measured in the abatacept and 


tocilizumab trials). The latter outcome can be considered to be most clinically significant as absence 


of disease activity (e.g. no joints with active arthritis, physician’s global assessment) is a key 


treatment goal. Treatment was associated with reduced pain scores, though this was only reported as 


statistically significant in one study (tocilizumab). HRQoL as measured by the CHAQ appeared to be 


higher for treated patients, though this was not always statistically significant.  


 


The percentage of patients achieving ACR Pedi 30 in the open-label lead-in phases of the RCTs 


ranged from 65% to 94% across the trials. It should be acknowledged that due to the withdrawal 


design of the RCTs, in which only patients achieving an ACR Pedi 30 response during the open-label 


lead-in phase are eligible for randomisation, the results of the double-blind randomised phase of the 


trials are therefore only applicable to patients who have achieved an initial degree of treatment benefit. 


The effects seen during the double-blind period in the placebo group may not necessarily be the same 


for a placebo group who had not received a biologic DMARD prior to randomisation.  However, 


expert clinical opinion suggests that ACR Pedi 30 can be considered an inadequate or partial response 


threshold, and higher rates, such as ACR Pedi 70 or above are considered more clinically significant. 


In this respect the patients responding to ACR Pedi 30 in the open-label lead-in phase (and eligible to 


be randomised) may not necessarily be considered atypical of patients eligible for treatment in clinical 


practice, as both would have active disease.  


 


The clinical significance of the ACR Pedi 30 results of the randomised phases of the trials may also 


be questioned. ACR Pedi 30 response rates varied from 63% to 80% across the trials and declined 


with increasing response thresholds. Nonetheless, at ACR Pedi 70 (the highest threshold for which 


data were available across all four RCTs) the response rate varied from 44% to 65% and remained
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This report is subject to certain limitations. The lack of head-to-head trials meant performing an 


indirect comparison of the biologic DMARDs, which is subject to a number of caveats due to 


heterogeneity between the trials (e.g. patient characteristics; treatment duration).  


 
Limited HRQoL data were available for children with JIA, with none of the RCTs of biologic 


DMARDs reporting health utility data. The model results were based upon one Dutch registry study 


for patients treated with etanercept. It was necessary to make assumptions about the quality of life of 


patients treated with other biologic DMARDs. Due to the scarcity of the HRQoL data, it was not 


possible to link effectiveness data from the RCTs, in terms of ACR Pedi or CHAQ score, to a HRQoL 


utility measure. Furthermore, no HRQoL data were identified to inform the estimate of disutility of 


disease flare or the caregiver burden. 


 


There were limited data available for the long-term discontinuation rates for patients for some of the 


biologic DMARDs and it was necessary to assume that the discontinuation rates for the biologic 


DMARDs were the same as each other. 


 


The economic analysis has compared biologic DMARDs against methotrexate only, for patients with 


an insufficient response to previous methotrexate. The NICE scope also includes best supportive care 


(e.g. NSAIDS, corticosteroids) as a comparator in patients who cannot tolerate a DMARD (e.g. 


methotrexate) but this has not been included in the analysis due to lack of available data to make a 


comparison with best supportive care. Such patients would likely be offered a biologic DMARD 


rather than receiving best supportive care, therefore this comparison is not necessarily clinical 


relevant.   


 


The model consists of a simple structure that does not incorporate the natural history of the disease in 


terms of long-term disease progression. JIA causes joint disease requiring joint operations and is 


associated with other co-morbidities. It is unclear from the current evidence how biologic DMARDs 


affect the natural history of the disease and the occurrence of these outcomes. 


 


7.3 Uncertainties 
 


The RCTs included in our systematic review of clinical-effectiveness did not report the impact of 


treatment on extra-articular manifestations. Uveitis is the most common of these manifestations and if 


not identified and adequately controlled can lead to permanent vision loss. Current guidance is to treat 


JIA patients with uveitis that has not responded to steroids or methotrexate with either adalimumab or 


infliximab which are both anti-TNF drugs (of 
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these, only adalimumab is within the scope of this assessment).29  The guidance29 states that 


etanercept is not suitable for the treatment of JIA patients with uveitis. 


 


Furthermore, no HRQoL utility values for the impact of uveitis on the health-related quality of life in 


children with JIA were identified in our systematic review of quality of life.  The paucity of good 


quality evidence for the effectiveness of biologic DMARDs means that the clinical and cost-


effectiveness of treating JIA patients with uveitis is currently uncertain. However, it could be assumed 


that if biologic DMARD treatment of uveitis is effective in reducing sight impairment in addition to 


improving general JIA symptoms then the cost-effectiveness estimates generated in the independent 


economic evaluation in this assessment report would be improved. The SYCAMORE RCT of 


adalimumab in combination with methotrexate for JIA associated uveitis (funded by the NIHR HTA 


programme and Arthritis Research UK) has recently completed recruitment and will include an 


assessment of cost-effectiveness.87 


 
The lack of available suitable published cost-utility models, necessitated building a new model which 


aimed to resemble clinical practice, but also utilise the effectiveness data from the RCTs. The design 


of the RCTs does not necessarily represent clinical practice (e.g. there wouldn’t be a lead-in phase 


with a biologic DMARD). 


 
The model has not incorporated the impact of biologic DMARD treatment on disease progression, and 


assumes that the HRQoL of patients treated with methotrexate is constant over time. The results 


therefore may under-estimate the cost-effectiveness of treatment. 


 


The model has assumed that treatment is equally effective for subsequent lines of biologic DMARD 


treatment as for the first line of treatment. If effectiveness is seen to be reduced in subsequent lines of 


therapy for particular switching regimens then cost-effectiveness may be reduced compared to the 


results presented in this report (relating to abatacept as 2nd line treatment, and the scenario analysis of 


three lines of treatment). 


 


The model has been modelled with a 30 year time horizon in the base case analysis. There is a lack of 


long-term outcome data for JIA patients. In addition, there are often differences in the management of 


JIA patients as adults, than as children which may affect patient outcomes. However, there are little 


empirical data available on the management of adult patients with JIA. 
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ACR Pedi response1 week 48 (%) 
30 
50 
70 
90 


 
63 
63 
63 
42 


 
38 
38 
27 
27 


 
p=0.03 
p=0.03 
p=0.002 
p=0.17 


Physical function NR NR  
Joint damage NR NR  
Pain NR NR  
Corticosteroid reducing regimens NR NR  
Extra-articular manifestations (such as uveitis) NR NR  
Body weight and height  NR NR  
Mortality See comments AEs  
Health-related quality of life NR NR  
Comments: NR, not reported. 
1 A patient who had a flare according to the protocol definition was classified as having no response (ACR Pedi 
<30) from that point forward, regardless of the patient’s ACR Pedi response at that time.  
Adverse Events, no. of events (no. of events 
per patient-year) 


ADA (+MTX) 
(n=37; 15 Patient-yrs) 


Placebo (+MTX)  
(n=38; 18.3 Patient-yrs) 


p-value 


Any AE 234 (12.8) 155 (10.3)  
Most frequently reported AEs    


Related to injection-site reaction 73 (4.0) 57 (3.8)  
Contusion 12 (0.7) 7 (0.5)  
Nasopharyngitis 5 (0.3) 6 (0.4)  
Upper respiratory tract infection 6 (0.3) 5 (0.3)  
Viral infection 7 (0.4) 3 (0.2)  
Vomiting 4 (0.2) 2 (0.1)  
Excoriation 10 (0.6) 1 (0.1)  


Serious AEs, possibly related to study drug1 0 1 (0.1) - 
Gastroduodenitis 


 


AEs leading to the discontinuation of the drug 0 0  
Comments: no occurrence of deaths, opportunistic infections, malignant conditions, demyelinating diseases or 
lupus-like reactions. 1Serious adverse events were death or any event that was life-threatening; required 
hospitalisation or prolongation of existing hospitalisation; resulted in persistent or significant disability, congenital 
anomaly, or spontaneous or elective abortion; or required medical or surgical intervention to prevent another 
serious outcome.  
 
(27/171 (16%)  had at least 1 positive test for anti-ADA antibody during the open-label and double-blind phases 
(MTX: 5/85 (6%), No MTX: 22/86 (26%), but development of anti-ADA antibody did not lead to a greater rate of 
discontinuation of the study drug, nor did it increase the incidence of serious AEs) 
First 104 weeks of open-label extension phase61 
ACR Pedi at 104 weeks of 
OLE, % 


OLE phase (n=128)1 


30 89%2 
50 86%2 
70 77%2 
90 59%2 
100 40% 


Comments:  
1Only 71/128 (55%) of this group received methotrexate during the open-label and double- blind phases of the 
study and meet the licenced indication for adalimumab (ie. the 128 includes participants not receiving methotrexate 
in the two study arms that do not meet the licenced indication). 
2 Data extracted from figure using Engauge software.  Data available for earlier time points in OLE (weeks 8, 16, 
24, 56, 104) but not data extracted.  For missing values the last observation was carried forward. 
Post-hoc analysis - OLE,64 n(%) ADA Placebo p-value2 


week 
48 


week 88 week 48 week 88 


Minimal disease activity3 
 


19 (76) 26 (83.9) 15 (62.5) 14.0 (50.0)  


Minimal disease activity3 with normal 17 (68.0) 24 (77.4) 15 (62.5) 14 (50.0)  
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Executive Summary 
 
AbbVie  welcomes  the  opportunity  to  comment  on  the  Assessment  Report  for  the  multiple 
technology appraisal of abatacept, adalimumab, etanercept and tocilizumab  for  juvenile  idiopathic 
arthritis (JIA). 
 
AbbVie  considers  that  patients  should  have  access  to  these  treatments  given  the  long  term 
progressive nature of  the disease and  the patient group affected and we are  concerned  that  the 
incremental cost‐effectiveness ratios (ICERs) reported in the Assessment Report does not show the 
true  value  of  biologics  and  that  the  Committee  may  make  a  decision  based  on  a  number  of 
limitations with the economic evaluation. 
 
AbbVie agrees with the Assessment Group that their model has  limitations and accepts that this  is 
mainly  due  to  the  paucity  of  evidence.  We  do  however  believe  that  there  are  a  number  of 
assumptions within  the model  that  result  in an  ICER  for biologic  therapies  (and adalimumab  in 
particular) that can only be considered conservative. 
 
Our  concerns are outlined briefly below, and discussed  in  full  in Section 1 under  the  subsections 
indicated. The remainder of  the document  is structured  into Section 2  ‐ points of clarification and 
Section 3 ‐ factual inaccuracies. 
 


Key points and concern with the Assessment Report and modelling 
 
1.1 AbbVie considers that the wider societal benefits need to be considered as part of an overall 


value judgement when appraising the biologics in this MTA. AbbVie believes that only a partial 
view  of  the  true  cost‐effectiveness  of  treatments  will  be  attained  if  these  benefits  are  not 
incorporated in the economic evaluation.  
 


1.2 Benefits  of  adalimumab  on  juvenile  idiopathic  arthritis  associated  uveitis  (JIA‐U)  have  not 
been  incorporated, although there  is evidence suggesting efficacy with adalimumab. As result, 
the  potential  cost  savings  and  improved  quality  of  life  for  those  patients  with  JIA‐U  using 
adalimumab are not reflected in the current adalimumab ICER. 


 
1.3 The benefits of biologics during the first three months of treatment have not been accounted 


for. This conservative assumption negatively affects the ICERs for biologics. 
 


1.4 The  resource  use  with  methotrexate  may  have  been  underestimated  and  utilities 
overestimated  because  the  long‐term  impact  on  disease  progression  has  not  been 
incorporated.  In  particular,  the  economic  evaluation  does  not  take  into  account  the  cost  or 
utilities of  joint surgery or visual  impairment due to JIA‐U. Additionally, disutilities of surgery 
and  surgery‐related  complications  are  not  considered.  Other  areas  of  concern  are  the 
assumptions  that  there  is  no  differentiation  between  resource  use  in  the  biologic  and 
methotrexate  arms,  patients  stopping  treatment  are  assumed  to  incur  the  same  medical 
resource costs as patients on treatment and adverse events incur cost but not disutilities. It is 
also unclear to AbbVie how the cost of disease flare was calculated and we believe that this may 
have  been  underestimated  considerably.  All  these  issues  disproportionately  favour  the 
methotrexate cohort in the model. 
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1.5 AbbVie considers that there are difficulties in conducting an indirect comparison in this disease 
area which makes the results highly uncertain and limits the conclusions that can be drawn from 
the adjusted  indirect comparison. Specifically, the definitions of disease flare differed between 
the  studies  and  this  does  not  allow  for  firm  conclusions  to  be  drawn  between,  for  example 
adalimumab  and  etanercept,  because  adalimumab  had  a  more  stringent  requirement  for 
disease flare. Calibration of the ‘placebo’ arms to establish a reference arm for the calculations 
of  relative effectiveness  is also difficult because  the placebo arms are not  representative of a 
true placebo response because patients may or may not have the option to take methotrexate 
in the trials included in the indirect comparison.  


 
AbbVie  trusts the Committee will take these points  into consideration at the Appraisal Committee 
meeting in September.   
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Section 1. Comments on assumptions  in  the Assessment Group Report and 
Model 
 


1.1 Wider societal benefits need to be considered as part of an overall value judgement 
 
As  the Committee  is aware, cost–utility analysis cannot be  the  sole basis  for NICE’s decisions and 
committees  should use  their  judgement about  the acceptability of an  intervention as an effective 
use of NHS resources taking into account amongst others, the social value thereof.  
 
AbbVie  therefore welcomes  the acknowledgement  in  the Assessment  report  that  there are other 
factors  relevant  to  the  NHS  and  other  parties  that  can  have  a  significant  effect  on  the  lives  of 
patients and  their  family  (Section 6 of  the  report). The  report  identifies  factors directly  impacting 
children and young people such as educational attainment; ability to gain employment in adulthood; 
social  and  leisure  activities  and  sport;  and  impact  on  parents  and  caregivers  such  as  their 
employment  and  income.  The  report  states  that  the  effect  of  these may  create  or widen  socio‐
economic and health inequalities in this group of patients.  
 
Additionally,  when  considering  the  burden  of  illness  to  the  healthcare  system  and  society  the 
evidence suggest that JIA treatment is substantial, with indirect costs forming a sizeable part of that 
cost. Whilst  these costs  is may be difficult  to quantify, a systematic  review published  in  July 2015 
showed that the annual total cost per patient could be as high as €30,000/patient (2010 cost year), 
of which indirect costs, attributed to loss of income for parents, were between 6% and 28% of direct 
cost in the last decade.1  
 
As there is limited data on these factors and the costs thereof are not directly covered by the NHS, 
AbbVie understands that it would not be possible to incorporate them fully into an economic model. 
However, as shown with  the scenario analysis  that  incorporated a disutility  for patient caregivers, 
factoring  in  one  such  element  improves  the  cost‐effectiveness  for  the  biologic  treatments  under 
review. Nonetheless, AbbVie believes that the incorporated caregiver burden is only a conservative 
estimate as the evidence from published literature also indicate towards significant burden of JIA on 
parents  work  productivity.  For  instance,  a  recent  study  representing  3,528  JIA  cases  in  USA 
concluded that parents having a child with JIA were 2.78 times (95% CI=1.47 to 5.26) more likely to 
report work‐time loss compared to parents having no child with JIA2.  
 
It  is therefore  likely that  incorporating  indirect costs such as welfare benefits that provide financial 
support for patients with functional  impairment,  loss of  income due to sick  leave or attendance at 
rheumatology clinics  for parents or patients of working age and  loss of productivity  for parents or 
patients of working age would further improve the cost‐effectiveness of biologics. To this point, the 
systematic review by Angelis et al. 1 found that the  introduction of new therapies such as biologics 
substantially decreased  indirect costs. This finding  is not surprising  if taking  into account that costs 
were substantially skewed towards patients not in remission, and the authors hypothesise that this 
is due to the availability of biologics, which provide improved efficacy over existing treatments.  
 
AbbVie therefore believes that an economic evaluation where these factors are not considered gives 
only a partial view of the true cost‐effectiveness estimates of treatments and we therefore request 
that the committee give consideration to the evidence regarding wider societal benefits in patients 
with JIA.  
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1.2 Benefits of adalimumab on juvenile idiopathic arthritis associated uveitis (JIA‐U)  
 


AbbVie wishes to emphasise the point in the Assessment Report that adalimumab will be more cost‐
effective in JIA patients if it is assumed that adding vision loss, which is associated with JIA‐U (which 
is an extra‐articular manifestation of JIA and not a separate group of patients with JIA), will decrease 
patient  quality  of  life  due  to  advancing  JIA  and  likewise  for  JIA‐U  patients  refractory  to 
methotrexate. This is not an unreasonable assumption to make and is one which has been accepted 


in other appraisals where vision loss is considered as an outcome3,4,5,6,7,8  
 
Also, whilst we welcome the acknowledgement in the report that adalimumab has shown efficacy in 
these  patients,  we  are  disappointed  that  this  could  not  be  explored  further  in  the  economic 
modelling. Understandably,  the  lack of  randomised  controlled  trial  (RCT) data was  the  reason  for 
this, but AbbVie would like to point out that it may have been instructive to assess the outcomes in 
these patients using the body of evidence from observational studies and registries. As stated in the 
report,  the  evidence  from  these  studies  appears  to  indicate  that  adalimumab  is  associated with 
improvements  in  intraocular  inflammation  and  visual  acuity,  and  a  decrease  in  the  use  of 
corticosteroids.  It  is also noted  that  the SYCAMORE  trial, which  is a RCT  funded by  the NIHR HTA 
programme and Arthritis Research UK, has closed early for recruitment following an interim analysis 
showing a favourable effect for adalimumab.   
 
As outlined in the AbbVie submission, the costs associated with uveitis in children in unknown, but a 
review of NICE  technology appraisals  found  the  cost of visual  impairment and blindness  in adults 
have  been  estimated  to  be  between  £5859 to  £17,30010 per  year,  with  most  NICE  appraisals 
incorporating visual  impairment or blindness using an annual cost of approximately £6,000.11,12,13,14 
This does not  take  into consideration  the cost of surgical procedures such as glaucoma which can 
range from £1,257 to £2,355 or cataracts which can range from £1,233 to £2,38115, just to mention 
two complications. Ocular surgery rates for glaucoma and cataracts in JIA patients with uveitis have 


been found to range from 9% to 65% depending on the follow up time of the study16,17. 
 
The  potential  cost  savings  and  improved  quality  of  life  for  those  patients  with  JIA‐U  using 
adalimumab are not reflected in the current ICER and we hope that the Committee will not dismiss 
the effect of adalimumab on JIA‐U based on the prior lack of RCT data, but will consider the growing 
body  of  observational  studies  and  registry  datasets  as  a  valid  and  useful  source  of  evidence 
underpinned by the favourable primary efficacy endpoint from the recently completed SYCAMORE 
RCT. 
 


1.3 Utility gain with the biologics  
 
It is assumed in the model that there is no utility gain during the first 3 months for biolgoics, based 
on the publication by Prince et al. AbbVie believes this is an unreasonable assumption which biases 
against biologics. 
 
Prince et al. evaluated the utilities at baseline (month 0), after month 3, 15 and 27. The Assessment 
Group Assumed that the utility measured after 3 months by Prince et al. only starts  in the second 
cycle  i.e months 4‐6.  It  is plausible  that patients would experience some benefit during  the  first 3 
months otherwise they would not have showed an improved utility value in the study by Prince et al. 
(from 0.53 at month 0 to 0.69 after 3 months). Should the concern be that this effect does not occur 
right at the start of the model, this can be accounted for by using a half‐cycle correction, which  is 
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currently not applied in the model. Similarly, the utility gains seen at month 15 and 27 in the study 
are only applied at months 18 and 30, respectively. Again  it  is not unreasonable to expect that the 
benefits seen at the end of months 15 and 27 in the study would have occurred at some point prior 
to months 15 and 27, and AbbVie’s  suggestion would be  to apply  these utility values  in  the cycle 
prior to months 15 and 27 i.e. months 13‐15 and 24‐26. 
 
AbbVie therefore requests the utility gain with biologics be amended in the model to better reflect 
the benefits thereof. This will give a better  indication of the QALY gains with biologics and a better 
reflect the true value of the biologics. 
 


1.4 Assumptions on resource use and outcomes with methotrexate  
 
AbbVie believes that the assumptions for resource use and outcomes have underestimated the cost 
and overestimated  the utilities with methotrexate,  resulting  in an  ICER  that  favours methotrexate 
over biologics. These assumptions are influenced by the lack of data on long‐term disease outcomes 
which meant these outcomes could not be modelled, but it is also influenced by assumptions on the 
outcomes with  adverse  events,  cost of disease  flares  and  lack  of differentiation on  resource use 
between biologics and methotrexate. 
 
AbbVie would  request  the  Committee  bear  these  points  in mind when  deliberating  on  the most 
plausible ICERs for the biologics under review. 


 
1.4.1 Long‐term disease progression with biologics and methotrexate 
 
As acknowledged  in  the Assessment Report,  the  long‐term  impact of disease progression has not 
been  incorporated  into the cost‐effectiveness analysis, and  in the case where  it can be shown that 
biologics reduce long‐term damage compared to treatment with methotrexate, the biologics would 
be more cost‐effective. 
 
AbbVie  understands  that  there  is  a  lack  of  long‐term  data  for  the  biologics  compared  to 
methotrexate,  but  we  believe  that,  based  on  the  effects  of  anti‐TNFs  on  long‐term  disease 
progression  on  other  arthritic  inflammatory  conditions  such  as  rheumatoid  arthritis,  psoriatic 
arthritis, ankylosing spondylitis and non‐radiographic axial spondyloarthritis,  it  is not unreasonable 
to  propose  that  patients with  JIA  could  also  see  a  positive  effect when  taking  anti‐TNFs  such  as 
adalimumab, and that this effect will be better than with methotrexate, particularly in a population 
that has failed to respond to methotrexate but continue to use it. 
 
 Should it be accepted that biologics are more effective at reducing long‐term damage compared to 
methotrexate,  then  the  cost  consequences  of  treating with methotrexate will  be  higher  and  the 
outcomes worse than what the current ICER reflects. The points below expand on this. 


 
1.4.1.1 Cost associated with the long‐term impact of disease progression 
 
Long term data on outcomes are limited, but in a study in 261 adults with JIA in the UK prior to the 
era  of  biologics,  continuing  active  disease  over  long  periods  was  identified  as  one  of  the 
predisposing  factors  for surgery  (p<0.001). The authors concluded  that disability  levels were often 
related  to continuing active disease over  long periods.18 More  recently, Elhai et al. concluded  that 
structural peripheral damage is frequent in young adults with polyarticular JIA and correlated with a 
more severe disease19. 
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This is particularly important as the consequence of disability and structural damage is surgery or in 
some patents, visual impairment due to JIA‐U. Surgery rates in JIA vary and depend on the duration 
of the studies’ observation periods, nonetheless, the  literature reports rates of 7% to 28% for joint 
surgery20,21 and 9% to 65% for ocular surgery22,23. The higher rates reflect the occurrence of revision 
joint surgery to remove old implants and replace them with new components later in life or repeat 
glaucoma / cataract surgery.  
 
The  cost  of  such  procedures may  be  significant  –  for  example,  the  cost  of  an  artificial  adult  hip 
ranges from £1,557 to £3,86924, with the cost to the NHS for the procedure ranging from £6,023 to 
£9,94525. As mentioned  in Section 1.2 of  this document,  the annual cost of visual  impairment and 
blindness  in  adults  are  substantial  and  additionally,  does  not  take  into  consideration  the  cost  of 
surgical procedures such as glaucoma or cataracts, to name just two procedures.  
 
The current  ICERs do not take these costs  into consideration and does therefore not provide a full 
picture of biologics’ cost‐effectiveness. Adalimumab in particular is disadvantaged by this approach. 


 
1.4.1.2 Utilities associated with the long‐term impact of disease progression 


 
As noted in the Assessment Report, a constant utility was assumed with methotrexate, which would 
favour this treatment if patients do experience disease progression whilst on methotrexate. 
 
Additionally,  disutilities  of  surgery  or  surgery‐related  complications  are  not  considered  in  the 
economic evaluation and are not discussed in the report. Joint surgeries are not only associated with 
increased mortality risk, but may also result in complications such as persistent pain, periprosthetic 
infection,  intraoperative  bone  fractures, mechanical  failure  and  nerve  injury  that  require  further 
medical management.26,27,28,29 Complications related to ocular surgery may  include  fibrin formation 
resulting  in  synechiae  formation  (an eye condition where  the  iris adheres either  to  the  cornea or 
lens),  pupillary membrane  formation,  hypotony,  secondary  cataract  formation,  inflammation  and 
glaucoma, all of which require further management.30,31  


 
Disutilities  with  surgery  would  be  temporary,  but  surgery‐related  complications  with  associated 
Disutilities would be  temporary  in most cases and permanent  in many cases. Similarly with  JIA‐U, 
visual  impairment would  be  temporary, however,  if  left  untreated,  JIA‐U  could  cause permanent 
damage resulting in a permanent lower health state.  
 
As  result of not  considering  lower utilities  for patients undergoing  surgery,  experiencing  surgery‐
complications  or  visual  loss,  the  current  ICERs  should  be  considered  conservative.  Again,  this  is 
particularly true for adalimumab. 
 
1.4.2 Differentiation between resource use in the biologic and methotrexate arms 
 
Whilst it is not explicitly stated in the model, the population under evaluation are patients who have 
previously  failed  treatment  (as  per  the  biologics’  licenced  indications),  and  as  such  it  seems 
counterintuitive to assume that the same resources will be used in a population who continue on a 
failed  treatment  such as methotrexate, and patients who are on one of  the biologics  for  the  first 
time. And although  it  is noted  in  the  report  that  the clinical experts consulted by  the Assessment 
Group  did  not  comment  that  there  would  be  no  difference  between  monitoring  patients  on 
methotrexate and biologics, they did comment that the resources for monitoring patients were not 
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substantially different between the patients treated with methotrexate only or with a biologic. This 
would  imply that there would be some difference and AbbVie believes this difference would be  in 
favour  of  the  biologics  as  these  treatments  offer  better  disease  control  than methotrexate,  and 
patients  who  remain  on  failed  treatment  would  be  reasonably  be  expected  to  require  more 
resources.  Indeed,  the publication by Prince et al., used  for  the utility values  in  the model,  found 
that resource use was higher prior to the start of etanercept than after the start thereof. It is noted 
that the 100% of patients on the registry were on methotrexate prior to the start of etanercept, thus 
supporting  our  suggestion  that  there  would  be  a  difference  between  patients  who  remain  on 
methotrexate and patients on biologics. 
 
The assumption that the same resources are used in the treatment arms should be further explored 
with clinical experts and  if necessary, amended as  it may not be  reflective of clinical practice and 
negatively affect the biologics’ cost‐effectiveness. 
 
1.4.3 Resource use ‘off treatment’ 
 
The model assumes that once patients stop their treatment, they will be in the ‘off treatment’ arm 
of the model and will  incur the cost of GP visits, hospital appointments and hospital tests. For the 
methotrexate  cohort,  it  assumes  that patients will not be  receiving  any drug  treatment  for  their 
disease, whilst for the biologics it is assumed that patients will receive methotrexate. 
 
AbbVie believes this is an unreasonable assumption which unduly favours the methotrexate cohort. 
In clinical practice patients would not be  left without any  treatment once  they stop methotrexate 
and would  at  the  very  least,  receive high or  low dose  steroids, non‐steroidal  anti‐inflammatories 
(NSAIDs)  or  other  disease  modifying  drugs  such  as  sulfasalazine,  hydroxycholorquine  and 
leflunomide32.  
 
This  assumption  should  also be explored with  clinical exports  and  if necessary,  the  cost of  these 
treatments  should  be  added  to  the  methotrexate  cohort  in  order  to  fully  evaluate  the  cost‐
effectiveness of biologics. 
 
1.4.4 Outcomes of adverse events  
 
Whilst the cost of treating adverse events for the treatments under review has been  incorporated, 
no disutilities for adverse events have been  incorporated. It would be expected that, similar to the 
disease flare disutility, adverse events would have an associated disutility. Although it would not be 
expected to be a key driver for cost‐effectiveness, the ICER for the biologic treatments compared to 
methotrexate would improve as methotrexate is associated with small, higher adverse event rates in 
the model. 
 
1.4.5 Source of disease flare cost and assumptions on resource use during disease flare 
 
It  is not  clear  from  the  report or  the model which  currency  code and description  in  the National 
Schedule of Reference Cost was used for the cost of disease flare (see Section 5.6.1 Data sources – 
Resource use, p128). A search through the reference cited could not find the cost used in the model 
(£429.97). AbbVie considers that the most  likely currency codes and descriptions would be PH34D: 
Paediatric Musculoskeletal or Connective Tissue Disorders, with CC Score 0, HB25J: Knee Procedures 
for Non‐Trauma, Category 1, 18 years and under, without CC or HB99Z: Other Procedures for Non‐
Trauma. Both the report and model describes the treatment as “inpatient”, therefore the categories 
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could be elective  inpatients, non‐elective  inpatients‐long stay or non‐elective  inpatients‐short stay. 
AbbVie  has  been  advised  that  it  could  also  be  considered  a  Day  Case.  The  treatment  costs  are 
summarised in Table 1 below. 
 
Table  1.  Costs  for  the Health  Resource Group  currency  codes  considered most  appropriate  for 
treating disease flares33. 


HRG currency code and description  Elective 
inpatients 


Non‐elective 
inpatients‐long 
stay 


Non‐elective 
inpatients‐short 
stay 


Day 
Case 


PH34D:  Paediatric  Musculoskeletal 
or Connective Tissue Disorders, with 
CC Score 0 


£1,438  £1,740  £515  £516 


HB25J:  Knee  Procedures  for  Non‐
Trauma,  Category  1,  18  years  and 
under, without CC 


£2,034  £2,972  £536  £1,528 


HB99Z:  Other  Procedures  for  Non‐
Trauma 


£3,588  £5,420  £1,335  £939 


 
Additionally, it should be noted that only one cost is applied in the model. This would be reasonable 
for when attending the clinic once a flare is experienced in order for the diagnosis to be confirmed 
and  treatment options determined. However, a  subsequent visit would be  required  to administer 
treatments such as intra‐articular steroids – it does not appear that this additional visit and cost has 
been  factored  into  the model. A  subsequent  cost  for attendance at  the  clinic would also need  to 
include the cost of intra‐articular steroid injections in addition to the clinic visit in the same way that 
intravenously  administered  biologic  drug  costs  are  considered  additional  to  a  clinic  attendance. 
Intra‐articular  steroid  treatment  options  include  hydrocortisone  acetate,  methylprednisolone 
acetate, triamcinolone hexacetonide and triamcinolone acetonide. The cost of such treatments will 
depend on weight of  the  child and  the number of  joints affects and  range  from £0.89  for a 1mL 
ampule containing 10mg drug to £8.96 for 3mL vial containing 120mg drug34.  
 
Without knowing which currency code and description was used,  it  is difficult to determine which 
cost  is most  appropriate  for  treating  disease  flares  and  AbbVie would  therefore  request  further 
information on this point, however, it appears that it may have been underestimated considerably, 
thereby favouring the methotrexate cohort. 


 
1.5 Limitations of the adjusted indirect  comparison 
 
AbbVie agrees with the Assessment Report regarding the nature of the adjusted indirect comparison 
–  it  should  only  be  considered  an  exploratory  analysis,  rather  than  being  definitive  due  to  the 
limitations outlined on pages 68‐69. These points are similar to those made in AbbVie’s submission, 
but we would like to emphasise that the results should be considered with caution. 
 
Additionally,  two  points  not  fully  explored  in  the  Assessment  Report  relate  to  the  definition  of 
disease flare and “placebo response”. These points are discussed below. 
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1.5.1 Definition of disease flare 
 


As noted in the Assessment Report, the definitions of disease flare were broadly consistent between 
the  studies,  but  some  studies  had  additional  criteria  such  as  global  assessments  and  number  of 
active  joints. This  is particularly relevant to adalimumab as the definition used  in, for example, the 
etanercept trial was less stringent. 
 
Thus conducting an indirect comparison for disease risks comparing ‘apples and pears’, because the 
definitions  of  disease  flare  differed  between  trials.    Incorporating  the  results  from  the  indirect 
comparison  in  the model would  therefore not be reliable and  to overcome  the bias  this approach 
introduces, AbbVie suggest that an average relative risk (RR) is derived for the biologics in the base 
case, with ICERs reported in sensitivity analysis for the best and worst case risk of flare based on the 
lowest  and  highest  flare  rates–  this would  not  be  unreasonable  as  the  report  states  there  is  no 
evidence  of  a  difference  in  efficacy  and  discontinuation  rates  between  biologics  (p121)  and  the 
confidence intervals for each treatment are wide with no statistically significant difference between 
the  treatments.  This  suggests  that  the  biologics  under  review  appear  to  be  similar  in  terms  of 
disease flare. 
 
This approach would also negate the issue with calibration of the “placebo arm” as the reference for 
relative effectiveness (see below). 
 
1.5.2 ‘Placebo’ arm response.  
 
As stated in the AbbVie submission, calibration of the ‘placebo’ arms to establish a reference arm for 
the  calculations  of  relative  effectiveness  is  difficult  as  the  ‘placebo’  arms  are  not  true  placebo 
responses. A  key  reason  for  this which  is not mentioned  as  a  limitation  in  the  report  is because 
patients within  the  different  trials may  or may  not  have  had  the  option  to  take methotrexate. 
Indeed, as stated on p40 of the report, the majority of patients  in the abatacept, adalimumab and 
tocilizumab  trials  received methotrexate  in addition  to a placebo, whereas  in  the etanercept  trial 
none received methotrexate  in the placebo arm. Furthermore, the proportion of patients receiving 
methotrexate in addition to the biologic ranged from 74%‐100%. 
 
This  means  that  it  is  highly  plausible  that  any  differences  in  efficacy  between  biologic  agents 
generated  from  the  adjusted  indirect  comparison  do  not  reflect  actual  differences  between 
treatments,  but  instead  could  be  due  to,  amongst  others,  the  inclusion  of methotrexate  in  the 
biologic and ‘placebo’ arm. The report also states that there was clinical heterogeneity between the 
trials and that there was an unusual high rate of flares in the placebo arm in the etanercept trial. For 
these  reasons  any  indirect  comparison  between  biologics  is  misleading,  particularly  so  against 
etanercept – see Table 26, p70 Table 28, p71 as examples where  the wrong conclusions could be 
drawn. 
 
AbbVie suggests the approach of using an average RR would be more appropriate. 
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Section 2. Points of clarification and amendment in the Assessment Report  
 
There are a few areas within the report that AbbVie would like further clarification on or where we 
suggest amendments, and we present these below. 
 


Inconsistency in referring to polyarthritis – Scientific Summary and Section 1 


There  is  inconsistency within the Assessment Report  in referring to polyarthritis.   To reiterate, the 
term  ‘polyarthritis’  in  JIA  can  refer  to either  the  ILAR  subtype of  JIA at diagnosis  for classification 
purposes   (i.e. referring to the ONSET of JIA), or the number of  joints affected at any specific time 
point  (polyarticular  COURSE  JIA).  For  example,  a  patient may  be  diagnosed  as  having  psoriatic 


arthritis according to the ILAR classification at diagnosis, but may go on to have 5 active joints two 
years later – which means they will also have polyarticular course JIA. 
 
For  example  on  pages  10  and  22,  the  report  states  that  ‘the  term  polyarthritis  also  applies  to 
patients who at a particular point in time six months or more after the onset of disease (JIA of any 
onset type) have five or more active joints’. However, the timepoint is irrelevant to the definition of 
polyarticular COURSE disease:  irrespective of the ILAR classification of the disease at ONSET, if there 
are 5 or more swollen joints at any time, the disease is considered to have a polyarticular COURSE. 
 
The report is correct on pages 10 and 22 in stating that ‘the concept of polyarticular course JIA has 
been  used  for  clinical  trials  and  can  typically  include  RF  positive  and  RF  negative  polyarthritis, 
extended oligoarthritis, ERA, PA and undifferentiated arthritis. Systemic JIA may also be included in 
the  definition  of  polyarticular  course  JIA’.  However,  technically,  the  qualifying  statement  for 
systemic JIA ‘providing there have been no active systemic symptoms during the previous six months’ 
is not quite correct: systemic onset JIA could still be polyarticular COURSE, even  in the presence of 
systemic  symptoms.   However  in  the  case of active  systemic  symptoms, anti‐TNFs and abatacept 
would not be used clinically as first  line biologic treatments, and therefore AbbVie agrees systemic 
onset  JIA  with  active  systemic  symptoms  is  outwith  the  scope  of  this  NICE  appraisal.    This  is 
referenced correctly in Table 1, page 21. 
 
Therefore, suggested amendments include for example: 


 Page 10, and throughout where relevant would be: ‘this appraisal  includes all sub‐types of 
polyarticular course JIA with the exception of systemic JIA with active systemic features or 
persistent oligoarticular JIA’.   


o Table 5 on page 32: should be updated to reflect the above.   
o Page 142: The  following  statement  should be updated  to  reflect  the  above:  ‘The 


modelled  patient  population  is  therefore  people  with  JIA,  with  the  results  of 
particular relevance to those with polyarticular course JIA (extended oligoarthritis, 


and RF + ve and RF – ve polyarthritis).’ 


 Undifferentiated arthritis should be added to the following: 
o On page 36: undifferentiated arthritis should be added to the following statement:  


‘similarly,  patients with  ERA  and  PA  that  has  a  polyarticular  course will  also  be 
included’. 


 
 
 
 







 


Page 12 of 20 


 


Undifferentiated arthritis ‐ Section 1 
 
Table 1 on p20 of  the  report describes  the various  JIA classifications and  indicates whether  this  is 
included within the NICE appraisal scope. Unlike the other types of JIA, it is not indicated in the table 
whether undifferentiated arthritis is included in the scope or not. 
 


Data  from  adalimumab  ongoing  trial  1  which  are  unclear  to  the  Assessment  Group  ‐ 
Section 4.3 
 
AbbVie wishes to inform the Assessment Group that after the Assessment Report was produced this 
study has been published  in  full  as Burgos‐Vargas R  et  al.   A  randomized,  double‐blind, placebo‐
controlled, multicenter  study  of  adalimumab  in  pediatric  patients with  enthesitis‐related  arthritis. 
Arthritis Care Res (Hoboken). 2015 Jul 20. doi: 10.1002/acr.22657.  
 
On p81 of the report it is stated, with reference to the clinical study NCT01166282 that “It is unclear 
if patients also received methotrexate”. Information in this paper confirms that concomitant use of 
stable doses of a corticosteroid, NSAID, or DMARD was allowed. Additionally, the report also states 
that “is unclear if baseline characteristics between the treatment groups were balanced.” In Table 1 
from  the published paper  it  can be  seen  that  there were no  statsitically  significant differences  in 
baseline charactieristics between the 2 arms. 
 


Within‐scope biologics with recommendations for the use of uveitis ‐ Scientific Summary 
and Section 4.4.2  
 
AbbVie  considers  that  the  statements  in  the  Scientific  Summary,  p13  and  Section  4.4.2  that 
adalimumab appears more effective than etanercept may be misinterpreted as etanercept being a 
treatment  option,  when  etanercept  is  not  recommended  for  this  group  of  patients  and  the 
Assessment Group did not consider potentially modelling etanercept for JIA‐U. This is confounded by 
a statement on p154 which erroneously states that etanercept  is  included  in the draft NHS clinical 
commissioning policy on the use of anti‐TNF alpha agents. (See Section 3 for more details).  
 
 As noted in the Assessment Report, a draft NHS clinical commissioning policy on the use of anti‐TNF 
alpha  agents  in  paediatric  patients  with  severe  refractory  uveitis  states  that  etanercept  is  not 
recommended for use in this patient group. The report goes on to state that potential modelling of 
the clinical‐ and cost‐effectiveness in JIA‐U would only apply to adalimumab as this is the only one of 
the  four  biologics  within  the  scope  of  the  appraisal  recommended  for  treating  this  sub‐group 
(Section 5.7.3, p143). 
 
Additionally, the etanercept Summary of Product Characteristics (SPC) states  in Section 4.4. Special 
Warnings and Precautions  for use  that “There have been  reports of  IBD and uveitis  in  JIA patients 
being treated with Enbrel (see section 4.8).” Section 4.8 Undesirable effects, states “There have been 
reports  of  inflammatory  bowel  disease  and  uveitis  in  JIA  patients  being  treated with  Enbrel  from 
post‐marketing sources, including a very small number of cases indicating a positive rechallenge (see 
section 4.4)”. Uveitis is also listed as an uncommon side effect in Section 4.8. 
 
More  reasonable  statements would be  that  adalimumab  appears  to be effective  in  this  group of 
patients, without  comparing  it  against  etanercept  –  as  is  stated  in  Section  7.1.2  (p152). As  such 
AbbVie requests that the statements in the Scientific Summary and 4.4.2 be amended to this effect 
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to  avoid  the  interpretation  that  etanercept  could  be  used  in  patients  with  JIA‐U.  Alternatively, 
addition  of  the  text  from  e.g.  the  draft  NHS  clinical  commissioning  policy  and  Scottish  Uveitis 
National Managed Clinical Network Treatment Guidelines would provide further clarity on the use of 
biologics in JIA‐U. 
 


STRIVE registry adverse event data – Section 5.6.1 
 
The  Assessment  Report  uses  the  STRIVE  registry  for  the methotrexate  discontinuation  rate  for 
adverse events and quotes that 2.3% of patients per year discontinued in this group. Although this is 
referenced to the AbbVie submission, it is not clear where within the submission this was obtained 
as the five‐year discontinuation rate due to adverse events was 6.6%, as reported in the submission 
and referenced to Brunner et al35.  


 
Various sections – Cross referencing on p40, p41, p45, p46, p211 
 
It appears the original text may have become corrupted and replaced with the text Error! Reference 
source not found. It would be helpful to the reader to view the original text. 
 


Various sections – Table numbering on p107, p127, p136  
 


It appears the table numbers have been replaced by the table title. It would be helpful for the reader 
to have the table number instead of the title. 


   







National Institute for Health and Care Excellence 


Centre for Health Technology Evaluation 
 


Pro-forma Response  
 


Executable Model 
 


Abatacept, adalimumab, etanercept and tocilizumab for 
treating juvenile idiopathic arthritis (including review of TA35) 


[ID783] 


The economic model enclosed and its contents are confidential and are 
protected by intellectual property rights, which are owned by Southampton 
Health Technology Assessment Centre. It has been sent to you for 
information only. It cannot be used for any other purpose than to inform your 
understanding of the appraisal. Accordingly, neither the model nor its contents 
should be divulged to anyone other than those individuals within your 
organisation who need to see to them to enable you to prepare your 
response. Those to whom you do show the documents must be advised they 
are bound by the terms of the Confidentiality Agreement Form that has 
already been signed and returned to the Institute by your organisation.   


You may not make copies of the file and you must delete the file from your 
records when the appraisal process, and any possible appeal, are complete.  
If asked, you must confirm to us in writing that you have done so.  You may 
not publish it in whole or part, or use it to inform the development of other 
economic models.  


The model must not be re-run for purposes other that the testing of its 
reliability.  


Please set out your comments on reliability in writing providing separate 
justification, with supporting information, for each specific comment made.  
Where you have made an alteration to the model details of how this alteration 
was implemented in the model (e.g. in terms of programme code) must be 
given in sufficient detail to enable your changes to be replicated from the 
information provided.  Please use the attached pro-forma to present your 
response.  
 
Please prepare your response carefully. Responses which contain errors or 
are internally inconsistent (for example where we are unable to replicate the 
results claimed by implementing the changes said to have been made to the 
model) will be rejected without further consideration. 
 
Results from amended versions of the model will only be accepted if their 
purpose is to test robustness and reliability of the economic model. Results 
calculated purely for the purpose of using alternative inputs will not be 
accepted. 







No electronic versions of the economic model will be accepted with your 
response. 
 
Responses should be provided in tabular format as suggested below (please 
add further tables if necessary). 


July 2015 







Issue 1 Functionality of drop-down menu for sensitivity analyses (model 1 and 2) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


On the Parameters tab, cell D1 has a note 
regarding the drop down options that will 
allow the user to change the parameters 
from deterministic to probabilistic or 
sensitivity analysis. However, the drop 
down menu does not appear populated and 
it is not possible to overwrite the text in cell 
D1. This in turn does not allow the live 
values in column B to be changed and the 
user therefore can’t easily verify the results 
for the deterministic and probabilistic 
sensitivity analyses. 


Correcting the drop-down menu so that the user can trigger the 
values 


Improved use-ability of the model 


Issue 2 Half-cycle correction (model 1 and 2) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


No half-cycle correction was applied in the 
model 


Half-cycle correction should be applied e.g. by halving the total 
costs and QALYs in the first and last cycle 


The changes to the ICERs are expected to be 
minor and in the range of £400-£600 lower 
depending on the biologic drug in first line 
use. The model was not re-run for the 2nd line 
biologic model or sensitivity analyses 







Issue 3 Formulas for AE discontinuation in Markov trace tabs (models 1 and 2) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Adalimumab Tab 
Cell G5 contains the formula:  
 
(1-$E$4)*F5*Efficacy!$D$22  
 
(with the remainder of the column using the 
same value highlighted in yellow) 
 
This is repeated in the methotrexate, 
etanercept, tocilizumab and abatacept tabs 
 


The formula should be:  


(1-E5)*F5*Efficacy!$D$22  


with subsequent cells in the column referring to the 
corresponding value in column E  


It has no noticeable effect on the ICER. 


 


Issue 4 Formulas for disease flare in methotrexate Markov trace tab (model 1 and 2) 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


MTX Tab 
Cell AB4 contains the formula:  
 
=DF_EtN*W4 
 
(with the remainder of the column using the 
formula =DF_Pbo*W5) 
 


The formula should be:  


=DF_Pbo*W5 


 


The deterministic ICERs for the biologics are 
lower in Model 1: 


Adalimumab: £38,023 


Etanercept: £32,435 


Tocilizumab: £38,557 


The model was not re-run for the 2nd line 
biologic model or for sensitivity analyses  


 
(please cut and paste further tables as necessary) 
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Pfizer Response to the Technology Assessment Report for: Abatacept, adalimumab, 
etanercept and tocilizumab for treating juvenile idiopathic arthritis (including review of 


TA35) [ID783] 


Pfizer would like to thank NICE for the opportunity to comment on the Technology Assessment 


Report (TAR) for the above appraisal. Overall, Pfizer feel that the TAR provides a balanced 


account of the randomised controlled trial data for Enbrel as well as important observational data 


from the CLIPPER study. Pfizer agree with the TAR conclusions that there are a number of 


substantial uncertainties with the indirect comparison and base case economic modelling 


assumptions, which represents underestimation of the cost-effectiveness of etanercept. We 


agree with the Technology Assessment Group (TAG) regarding the importance of effective 


disease management to reduce caregiver burden. Pfizer also agree that juvenile idiopathic 


arthritis (JIA) onset is usually prior to the age of 6 or 7 years (TAR pg. 20-21) and therefore the 


biologic DMARD start age of 6 years scenario (iv) reflects important variation in the population as 


well as the potential benefit of early treatment. Consequently, Pfizer suggest that it will be 


important for the Appraisal Committee to take into account findings from scenario analyses (iv) 


and (vi), as we believe these represent the most plausible estimates of the ICER. 


Our main comment focuses on the fact that the TAG determined that it was “necessary” to 


conduct an indirect comparison to estimate comparative clinical effectiveness of biological 


DMARDs. The TAR refers to and updates an indirect comparison published by Otten et al1, 


which due to heterogeneity identified between the included trials the TAG labelled as “exploratory 


rather than definitive”. Pfizer note that Otten et al concluded that “Owing to these differences, the 


estimate of comparative efficacy maybe biased”. Pfizer therefore reiterate the conclusions drawn 


in our submission (pg. 78) and in the systematic review by Ungar et al (2013)2, namely that it is 


inappropriate to conduct such an analysis given the substantial differences in respective 


marketing authorisations across biologic DMARDs, scarcity of studies as well as heterogeneity 


identified between the studies. Pfizer therefore recommend that each biological DMARD be 


appraised independently within its respective licensed indications. 


In conclusion, Pfizer believe that the base case ICER presented in the TAR is a conservative 


estimate of the likely ICER for etanercept and that the indirect comparison cannot be relied upon 


for decision making. The direct clinical evidence base demonstrates that etanercept provides 


rapid and sustained improvements in disease activity, function and health-related quality-of-life in 


patients with polyarticular JIA and across JIA subtypes. Furthermore, it has a well-defined safety 


and tolerability profile, which has been confirmed through over 15-years use in the real-world 


setting.  Pfizer continue to believe that etanercept is a cost-effective use of NHS resources and 


therefore request that the committee continue to recommend etanercept and extend this to 


include all subtypes for which it is currently licensed (polyarticular JIA, extended oligo JIA, 


enthesitis-related JIA and psoriatic JIA subtypes). 







Pfizer Response to the Technology Assessment Report ID783 2 
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Roche	response	to	assessment	report	on	JIA	
Thank you for giving us the opportunity to comment on the Assessment Report (AR) for the Juvenile 


Idiopathic Arthritis  (JIA) multiple  technology appraisal. We are pleased  that  the AR has recognised 


the  important  role  that  biologic  disease‐modifying  anti‐rheumatic  drugs  (bDMARDs)  play  in  the 


treatment of children with JIA.  


We agree with several of the methods and assumptions of the AR. However, our review identified a 


number of crucial issues which concerned us about the balance and diligence regarding the synthesis 


of the clinical evidence, and consequently the analysis results; both regarding the adjusted  indirect 


treatment comparison (ITC) and the economic model.  


In particular, we appreciate that the AR recognises a number of issues and limitations of the existing 


evidence  base  that  render  the  adjusted  ITC  exploratory.  However,  the  AR  fails  to  recognise  a 


fundamental limitation in the use of disease flare as an efficacy parameter when comparing different 


treatments;  the  incidence  of  disease  flare  is  only  one  dimension  of  treatment  efficacy.  The 


occurrence of disease flare does not provide enough  information on the severity and  its  impact on 


the patient’s condition, both crucial elements  for a treatment comparison.  It  follows that by using 


disease  flare  in  an  ITC,  the  efficacy  of  treatments  that  achieve  sustained  levels  of  disease 


improvement will be underestimated. We provide more details below (please see issue 1).  


The  simplistic  assumption  of  levelling  the  impact  of  all  disease  flares  is  also  problematic  in  the 


calculation of health‐related quality of  life  (HRQoL)  for patients.  In  the  SHTAC model  the disease 


flare disutility  is assumed  fixed. However,  the  impact of disease  flare on patients’ utility  can vary 


depending on  the worsening of  the patients’  condition  (≥30%) or  the baseline HRQoL of patients 


(please see issue 4). If such an analysis is not performed, the model suffers from significant structural 


uncertainty and other ways of conceptualising the model structure should be explored.  


An alternative method of comparing across the bDMARDs (both  in the ITC and economic model)  is 


possible by using ACRpedi  response. This method  too has  limitations as, unfortunately,  there are 


differences  in  the  way  missing  information  is  imputed  across  all  trials  (please  see  issue  3). 


Nevertheless,  it allows a more accurate representation of treatment efficacy and  if combined with 


other parameters  (e.g. discontinuation)  it provides  a more  rounded  assessment of  the  impact of 


each treatment on the patients’ condition. We provide a re‐analysis based on ACRpedi below (please 


see issue 1). 


We  identified  a  number  of  additional  computational  errors  (issues  6‐11)  that  are  less  crucial 


compared  to  the  issues  identified  above.  Nevertheless,  they  illustrate  lack  of  proper  audit  and 


shortcomings in the accuracy of the SHTAC model methods and results. 


 







 


Issue 1 Use of disease flare as the main efficacy parameter of bDMARDs in the NMA and the model 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Although the primary endpoint of the 
clinical trials is disease flare, a comparison 
of treatments based on this outcome is 
clinically less meaningful than ACRpedi 
response.  


With ACRpedi response we can determine 
the categorical improvement of patients 
with one treatment vs. another; within a 
specified range 30-50%, 50-70%, 70-90%, 
90%+. This is useful information as the 
relative improvement across treatments 
may differ substantially; for example, there 
could be treatments that barely achieve 
ACRpedi30 and treatments that achieve 
much higher levels of response. 


The occurrence of disease flare does not 
provide any information on the severity of 
the flare and therefore it is less useful when 
comparing across different treatments. For 
example, if a patient experiences a 90% 
worsening, this has the same weight as if 
they experienced a 30% worsening. The 
two types of disease flare are not clinically 
the same, however, in the ITC and model 
they are assumed to be. This leads to a 
significant underestimation of the efficacy 
of treatments that achieve and sustain high 
levels of disease improvement. 


The efficacy of the bDMARDs in the model should change to 
reflect the evidence on categorical improvement of treatment 
(ACRpedi response levels). 


We cannot verify the impact of this change on 
the SHTAC model.  


However we re-ran the analysis with the 
Roche model after correcting the errors 
identified in our model by the AG. 


We provide details on some of the methods 
and results below.  


 


 







Methods of the re‐analysis: 


We removed the subsequent bDMARD treatment lines and assumed a comparison of each bDMARD 


against control (methotrexate or placebo) as in the SHTAC model. We used the evidence on 


tocilizumab vs adalimumab (Brunner 2012, Lovell 2008 – see issue 3) for the ACRpedi response data 


(CS). We corrected the calculations on QALYs and used the mortality risk suggested by the AG 


(0.03%). We used the response‐dependent discontinuation risks (CS) in the first 6 months, and 


thereafter used the same risk as in the SHTAC model: (7+29)/105.  


Results were weighted 20/80 for mono/combo population. The revised model is available for audit 


and appraisal. 


Results of the re‐analysis: 


The tables below present the results in the comparison against methotrexate/placebo, etanercept 


and adalimumab, in the same format as presented in the AR (pairwise comparisons vs. control). 


Cost‐effectiveness of 1st bDMARDs without PAS 


   Total Costs  Total QALYs 
Incremental 
costs 


Incremental 
QALYs  ICER £/QALY 


Methotrexate or Placebo  £59,333  9.83         


Adalimumab  £109,421  11.39 £50,088 1.57  £31,993


Etanercept  £106,469  11.39 £47,137 1.56  £30,182


Tocilizumab  £108,950  11.39 £49,617 1.56  £31,709


 


Cost‐effectiveness of 1st bDMARDs with confidential PAS 


   Costs  Total QALYs 
Incremental 
costs 


Incremental 
QALYs  ICER £/QALY 


Methotrexate or Placebo  £59,333  9.83         


Adalimumab  £109,421  11.39 £50,088 1.57  £31,993


Etanercept  £106,469  11.39 £47,137 1.56  £30,182


Tocilizumab  £*****  11.39 £***** 1.56  £*****


 


Discussion –comparison with SHTAC results: 


The total QALYs in the Roche model are similar to the ones generated with the SHTAC model. The 


total costs are lower. This is probably due to the differences in the resource use cost used (Prince 


2011 has lower costs than Thornton 2008).  


The Roche model includes AEs for the bDMARDs (infection ‐4% per year) but does not differentiate 


discontinuation between AEs and inefficacy in the first cycle. Nevertheless, the Roche model uses 


evidence from a cohort study (ABC), which is likely to combine the discontinuation due to either 


cause –as done in the SHTAC model. Note that the average discontinuation risk in the first 6 months 


is higher in the Roche model than in the SHTAC. 


 







Issue 2 ITC on disease flare and impact of lead-in phase 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The ITC results on disease flare are biased 
and the AR does not cover the full extent of 
the heterogeneity and dissimilarity of the 
evidence in the randomised phase of the 
withdrawal control trials (WCTs). The 
maintenance of the treatment effect from 
the lead-in phase was not considered. 
Application of the typical ITC methods on 
the randomised phase will favour agents 
with short-lived treatment effect compared 
with treatments with a long-lasting effect; 
the difference between active and control 
arms is exaggerated in a “shorter”-effect 
agent. For example, the shorter half-life of 
etanercept is likely to overestimate the 
difference between etanercept and placebo 
in the randomised phase, leading to results 
that favour etanercept against the other 
comparators. 


N/A  N/A 


Issue 3 ITC on ACRpedi outcomes 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The ITC on ACRpedi50 and ACRpedi70 
response suffers from additional bias 
related to significant differences in the way 
the studies handled missing data at the end 
of the randomised phase. Lovel 2000 and 
Ruperto 2008 imputed missing values 
using the last observation carried forward 


Given the similarities in terms of the trial design, the lead-in 
phase duration, the patient population, and the methods of 
imputation between Lovell 2008 and Bruner 2012 only 
adalimumab and tocilizumab could be compared via an indirect 
comparison.  


ACRPedi evidence submitted with the Roche 
CS. 







(LOCF) method, with ACRpedi response 
recorded at the end of the follow-up or 
carried forward from the time of flare. Lovell 
2008 and Bruner 2012 used a non-
responder imputation (NRI) method for 
missing data. The authors stated that 
patients who experienced a flare during the 
double-blind phase were classified as non-
responders regardless of the actual 
ACRpedi responses. This introduces a 
significant difference in the measurement 
of the outcomes considered. In essence, in 
tables 27 and 28 the AR presents results of 
non-comparable outcomes. 


Issue 4 Disease flare disutility 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The disease flare disutility is assumed to 
be fixed. However, the impact of disease 
flare on patients’ utility can vary depending 
on the worsening of the patient condition 
(≥30%) or the baseline HRQoL of patients.  


The analysis of the impact of disease flare 
on patients’ HRQoL is very simplistic as it 
does not take into account all important 
contributing factors. The current approach 
does a disservice to treatments with 
sustained high response levels, when 
patients experience flares of 30% 
compared to treatments/cases where more 
severe flares occur. 


See issue 1 on proposed changes to the model. See issue 1 







Issue 5 First model cycle treatment discontinuation  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The model uses evidence from the lead-in 
phase of the studies for the discontinuation 
risk in the first cycle. This implies a naïve 
comparison of study results and ignores 
several differences that could influence 
discontinuation due to AEs or inefficacy; 
such as the duration of the lead-in phase, 
background treatments (mono/combo), 
differences in the trial populations etc. 


The base-case analysis should use a different method of 
estimating discontinuation in the first (and subsequent) cycle. It 
is possible to assume different treatment discontinuation risks 
for each treatment, based on the level of response (evidence 
submitted in Roche CS). 


See issue 1 


Issue 6 2nd line model; abatacept total cost 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The cost per cycle for abatacept is 
incorrect.  


The model should estimate 3.25 doses per cycle The ICER for abatacept increases by about 
£2,000 per QALY gained. 


Issue 7 Incorrect calculations of probabilities for subsequent cycles 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The calculation of the discontinuation 
probabilities for subsequent cycles (P4y-
P1st_cycle)/15 is incorrect and underestimates 
the cumulative discontinuation probability 
at 4 years. 


Note that a similar error occurs in the 
calculations of the probability of death 
(mortality/4) and remission. However, it is 


The calculations neglect the fact that probabilities cannot be 
added or subtracted like rates. 


The ICER is not expected to change 
substantially. 







unclear why the probability of remission is 
divided by 3, as this is not covered in the 
AR.  


Issue 8 Half-cycle correction 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Half-cycle correction is not implemented in 
the model  


Apply half-cycle correction to costs and QALYs The ICER is not expected to change 
substantially. The total costs and QALYs will 
change, but not the incremental values. 


 


Issue 9 MTX disease flare risk  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Incorrect risk of disease flare is used in the 
first cycle in the MTX model  


(MTX tab, cell AB4) 


Link the formula to DF_Pbo  The ICER is not expected to change 
substantially. 


 


Issue 10 MTX remission cost 


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


The MTX remission cost calculation (MTX 
cell AS4:AS284) is incorrectly referring to a 
cell with an etanercept input (Drug costs 
cell F36). 


The MTX remission cost formula should be linked to the 
placebo input (Drug costs cell C36).  


This affects only the sensitivity analysis with 
remission. The ICER is not expected to 
change dramatically. 







Issue 11 Typo in the table with the cost-effectiveness results  


Description of problem  Description of proposed amendment  Result of amended model or expected 
impact on the result (if applicable) 


Table 58, p. 132, contains a typo in the 
results of the standard of care strategy 
(methotrexate).  


N/A N/A 


 


 








 


 


 


 


 


 


Multiple Technology Appraisal: Abatacept, adalimumab, etanercept and tocilizumab for treating 


juvenile idiopathic arthritis – including review of TA35 (ID783) 


 


Introduction 


The British Society for Rheumatology works nationally and internationally to promote excellence in 


the care of people with rheumatic and musculoskeletal disorders and to support those delivering it.  


Involving patients and carers at every step, the BSR works to ensure that physicians and clinicians 


are educated and trained to provide high quality care.   


Our membership consists of clinicians looking after the whole of life, from children to adults and 


across the whole patient pathway.  We are patient centered and clinically led, our members work in 


hospital and across the community diagnosing and treating people with rheumatic and 


musculoskeletal disorders with a range of over 200 conditions. We include rheumatologists, nurses, 


allied health professionals, GPs and academics, we work with other health organisations to enhance 


the quality of care, and promote research and innovation. We also promote evidence‐based policies 


to government to encourage healthy lifestyles and reduce illness from preventable causes. As a 


leading multi‐specialty umbrella organisation we present a powerful and unified voice to improve 


health and healthcare for people with rheumatic and musculoskeletal disorders. 


Response 


The report is a very accurate assessment of most areas of our clinical practice. The studies quoted 


for the effectiveness in etanercept, adalimumab , tocilizumab and abatacept are obviously those 


that we also refer to for clinical practice.   


The reports do not tackle infliximab and anakinra use, both of which are effective treatments that 


are commonly used by UK paediatric rheumatologists. 


The studies quoted in this report do not encompass all JIA practice. Systemic JIA is not included and 


these case can require biologics . Also a severe refractory  persistent  oligo JIA can require biologics. I 


understand that licenses are not provided for these and that makes it difficult for NICE to appraise 


this. It would be ideal if the two could be included as this would then avoid the need for further 


multiple IFRs. The biologic registries in UK do reflect the true use of biologics in UK, I think it would 


be good to see the figures of biologic use from both UK registries. 







Brief reference was made to the continuation of biologics from paediatric to adult range. This should 


emphasised clearly in the final report. It would helpful if biologics stopped in paediatric age range 


can be restarted again in adult range or started for first time in adult range(for an original JIA 


diagnosis) 


The financial reviews seemed to be based on the short time period of the clinical effectiveness 


studies. I don’t think the long term effect of biologics in the paediatric age range has been taken into 


account. In the adult rheumatoid arthritis data it is clear that early effective therapy will improve the 


eventual outcome and reliance on future medical services and drugs for the patient lifetime. Early 


effective control of methotrexate resistant JIA with biologics would reduce healthcare costs in the 


near and distant future.  


It may be reasonable to build into guidelines a period after which a patient has a trial off a biologic 


treatment to see if the disease can go into drug free remission. If the disease reoccurs then again the 


drug could be restarted for an agreed period. 


Prolonged inflammation, physical inactivity and steroid use has all been linked to a greater degree of 


osteoporosis in JIA. Earlier effective control of refractory JIA with biologics should reduce this 


problem. As the accretion of final bone mineral density occurs in the first 20 years of life, the control 


of inflammation is crucial in this time period. The health‐cost improvement of better osteoporosis 


control could be considered from adult models. 


Similarly, growth and pubertal development is crucial in this time period. Controlling inflammation 


and limiting steroid use by biologic use is likely to have far reaching health impact in later life. This 


includes systems such as cardiovascular morbidity for which evidence is growing in relation to JIA(it 


exists strongly in other inflammatory conditions such as lupus). This could also translate to mental 


and social health and loss of adult ‐working hours. 


In JIa‐related uveitis it is acknowledged that the summary of reports shows efficacy. The SYCAMORE 


trial has now closed due to efficacy of adalimumab. The interim guidelines for this currently include 


the availability of the drug via that trial. It would help for those interim guidelines to permit the use 


of this drug in JIA related uveitis until the SYCAMORE data is reported.  
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National Institute for Health and Care Excellence 
Centre for Health Technology Evaluation 
 
Assessment Group response to comments on the Assessment Report provided by companies 
 
Abatacept, adalimumab, etanercept and tocilizumab for treating juvenile idiopathic arthritis (including review of TA35) 
 
 
 
Due to the limited time available to the Assessment Group, written responses have been provided for some but not all of the consultee 
comments received. 
 







2 
 


Comments relating to factual accuracy 
Page Text Comment from consultee Response from 


assessment group 
12 Time to disease flare for participants receiving 


biologic DMARDs was statistically significantly 
longer (reported for abatacept and etanercept 
only). 


AbbVie wishes to point out that the information relating 
to time to disease flare was provided in the AbbVie 
submission for study DE038 (p26): 
 
DB phase primary efficacy outcomes 
…In the MTX stratum, adalimumab was superior to 
placebo for delayed the time to onset of disease flare 
(>32 weeks for the adalimumab arm; ~20 weeks for the 
placebo arm) (p=0.03). 


The AG agrees that 
these data, which were 
presented in the CS but 
not in the published 
papers, were overlooked 
and do not appear in the 
AG report. (see Erratum) 


50 In all four studies, there were statistically 
significantly fewer arthritis flares in patients 
being treated with biologic DMARDs compared 
to those receiving placebo and in the two 
studies that reported time to disease flare this 
was statistically significantly longer in patients 
being treated with biologic DMARDs compared 
to those receiving placebo (Table 14) 


73 Patients who continued to receive biologic 
DMARDs during the randomised withdrawal 
phase of the studies had statistically 
significantly fewer arthritis flares compared to 
those receiving placebo in all four studies, 
while time to disease flare reported in two 
studies (abatacept and etanercept) was 
statistically significantly longer in 
those treated with biologic DMARDs 


148  Biologic DMARD-treated patients had fewer 
arthritis flares, longer time to disease flare 
(applicable to abatacept and etanercept), were 
more likely to achieve a treatment response as 
defined by the ACR 


12 A greater proportion of those treated with AbbVie wishes to point out that the information relating A signpost to these post-







3 
 


biologic DMARDs achieved ACR Pedi 
responses of ≥30 and had inactive disease 
(reported for abatacept and tocilizumab only) 


to minimal disease in the DE028 study is available in a 
post-hoc analysis: 
 
Ruperto N et al. Treating to target of minimal disease 
activity and normal function in polyarticular juvenile 
idiopathic arthritis with adalimumab: analysis from a 
phase 3 clinical trial. Pediatr Rheumatol Online J. 
2014; 12(Suppl 1): P9. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4184352/ 
[Accessed August 2015] 


hoc data, which have not 
yet been published in full, 
is presented in the AG 
report section 4.1.2, 
page 61. 
“Results - Open-label 
extensions (OLE) 
All four studies included 
OLEs with some 
differences in which 
participants were eligible 
to enter, and how data 
were presented.  ACR 
Pedi results are 
presented below and 
with additional outcomes 
presented either in the 
study data extraction 
forms (Appendix 5) or 
published papers 
(Adalimumab: minimal 
disease activity; 
Abatacept: ACR Pedi 
component items, 
analysis according to 
prior exposure to biologic 
agents, ACR Pedi data 
for those in the OLE who 
had not taken part in the 
double-blind phase and 
information on anti-


16 Continued DMARD treatment also led to a 
greater response level measured by the 
American College of Rheumatology Pediatric 
(ACR Pedi) criteria with the abatacept and 
tocilizumab trials reporting more participants 
with inactive disease 


52 The abatacept and tocilizumab studies57;68 


additionally report inactive disease, which was 
defined similarly in the two studies [no joints 
with active arthritis, normal erythrocyte 
sedimentation rate (ESR) of 20 mm per hour or 
less, physician’s global assessment (PGA) <10 
on a 100mm on a VAS (VAS)57 or PGA also 
<10 on a 100mm on a VAS, indicating no 
disease activity with the tocilizumab study68 
also including an absence of uveitis (patients 
with uveitis were excluded from the abatacept 
study). 


53 Table 15  
Inactive disease reported only for abatacept 
and tocilizumab 


62 Table 22 
Inactive disease reported only for abatacept 
and tocilizumab 


73 The proportion of biologic DMARD-treated 
patients with inactive disease was more than 
twice that of placebo-treated patients in the two 
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studies (abatacept and tocilizumab) reporting 
this outcome 


abatacept and ani-CTLA-
4 antibody production; 
Etanercept: ACR Pedi 
component items, 
minimal disease activity; 
Tocilizumab: ACR Pedi 
component items, 
minimal disease 
activity).” 


148 Biologic DMARD-treated patients had fewer 
arthritis flares, longer time to disease flare 
(applicable to abatacept and etanercept), were 
more likely to achieve a treatment response as 
defined by the ACR Pedi criteria, and to have 
inactive disease (only measured in the 
abatacept and tocilizumab trials). 


20 and 
22 


Psoriatic arthritis (PA), enthesitis-related 
arthritis (ERA), and undifferentiated arthritis 
(Table 1) and some forms of the disease are 
associated with extra-articular features such as 
uveitis (inflammation of the middle layer of the 
eye). 


While rare in systemic arthritis, uveitis can occur in any 
subtype of JIA. The type of arthritis and age at onset 
dictates the risk of developing uveitis. Only the highest 
risk groups are included in the regular screening 
recommendations below.   


Not a factual error but 
the AG will amend the 
wording for publication to 
indicate that some forms 
of JIA are more likely to 
be associated with extra-
articular features. 


30 Table 5 Summary of licensed indications of the 
biologic DMARDs under consideration in this 
assessment 


The current table indicates that adalimumab is not 
licensed in psoriatic arthritis (PsA), however, AbbVie 
wishes to point out that adalimumab is licensed for PsA 
in adults.  
 
Presumably the table refers to paediatric indications, in 
which case the table would be correct. As such, 
AbbVie would request the text in the table be amended 
to indicate that it is licensed in adults, but not paediatric 
patients. Alternatively, the table title could be amended 
to indicate it relates only to paediatric populations. 


Not a factual error.  The 
Table heading indicates 
that only the licensed 
indications under 
consideration in this 
assessment are 
summarised. 


32 Adalimumab (Humira®, AbbVie) in combination 
with methotrexate is indicated for the treatment 
of active polyarticular JIA in patients from the 
age of two years who have had an inadequate 


As noted above, adalimumab has a license for adult 
PsA, but not paediatric patients. To avoid confusion 
that adalimumab does not have a license in PsA, we 
would request amendment to the text to include that 


Not a factual error. 
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response to one or more DMARDs. 
Adalimumab can be given as monotherapy in 
the case of intolerance to methotrexate, or 
when continued methotrexate treatment is 
inappropriate. Adalimumab is also indicated for 
the treatment of active ERA in patients six 
years of age and older, who have had an 
inadequate response to, or who are intolerant 
of, conventional therapy. 


wording for PsA, with clarification that this is only for 
children 


37  Interventions: Etanercept, abatacept (with or 
without methotrexate), adalimumab (with or 
without methotrexate) and tocilizumab (with or 
without methotrexate). Each drug was 
evaluated within their licensed indication. 


The text on these pages implies that etanercept is 
licensed as monotherapy only. Whilst it is true that the 
pivotal trial for etanercept in this population excluded 
the use of methotrexate, the SPC does not explicitly 
exclude the use methotrexate in this indication and 
AbbVie is aware that this does happen in clinical 
practice. To this point, the SPC refers to the registry 
data that evaluated the long-term safety of etanercept 
monotherapy (n=103), etanercept plus methotrexate 
(n=294) or methotrexate monotherapy (n=197). This 
would imply that the use of etanercept with 
methotrexate is not excluded from the licence and also 
does occur in clinical practice – more so than 
monotherapy use. 
 
AbbVie therefore requests correction to the wording in 
the report as well the assumptions made in the model 


Not a factual error. 


126 Patients receiving etanercept in the model do 
not also receive methotrexate, according to 
etanercept’s marketing authorisation. 


42 Table 10 
Indicates that the intervention was adalimumab 
/ methotrexate and that the comparator was 
placebo / methotrexate 
 


To the reader this table implies that methotrexate was 
used with adalimumab or placebo, but not with the 
others treatments. As noted in the report, patients on 
abatacept and tocilizumab were also permitted to 
receive methotrexate, only the etanercept trial 


This distinction arose 
because the adalimumab 
trial also included trial 
arms without 
methotrexate.  The AG 
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For the other interventions and comparators 
the use of methotrexate is not indicated 


excluded the use of methotrexate. 
 
AbbVie would suggest that the concomitant use of 
methotrexate in the active and placebo arms are 
reported consistently between the treatments in these 
two tables and in the other tables with abatacept and 
tocilizumab 


has amended the tables. 
(see Erratum) 


59 Table 20 
Indicates that the intervention was adalimumab 
/ methotrexate and that the comparator was 
placebo / methotrexate 
 
For the other interventions and comparators 
the use of methotrexate is not indicated 


45 Patients who had previously been treated with 
other biologic agents at any time or who had 
received recent treatment with intravenous 
immune globulin, cytotoxic agents, 
investigational agents, DMARDs (other than 
methotrexate) or corticosteroids were also 
excluded from participation. 


The underlined text should read “corticosteroids 
administered by intra articular, intra muscular or 
intravenous route” 
 


The AG has amended 
this text. (see Erratum) 


47 None of the trials included patients with PA or 
ERA (based on the eligibility criteria given). 


This is not necessarily true  for adalimumab – inclusion 
criteria from Lovell et al 2008 state: Patients 4 to 17 
years of age with polyarticular course juvenile 
rheumatoid arthritis (with any type of onset) 


Table 12 already 
indicates that patients 
with ERA or PA could 
potentially have been 
included.  The sentence 
on page 47 has been 
deleted. (see Erratum) 


51 Table 14  
 
–0.21 (–0.35, 0.08); 


These results do not correspond to the text on p52, 
where it states “… (adjusted difference in flare rate: 
−0.21; 95% CI −0.35 to −0.08; p=0.0024)…” 
 
Presumably the text in the table is incorrect and should 
be amended. 


Table 14  (page 50) has 
been corrected. (see 
Erratum) 
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58 There were 155 AEs in the adalimumab group 
(10.3 per patient-year) and 234 in the placebo 
group (12.8 per patient-year) during the eight-
month double-blind period 


The text should read: 
“There were 155 AEs in the placebo group (10.3 per 
patient-year) and 234 in the adalimumab group (12.8 
per patient-year) during the eight-month double-blind 
period” 


These data had 
inadvertently been 
extracted incorrectly 
(also noted below for 
item on p.186).  This has 
now been corrected. (see 
Erratum) 59 Table 20 


Adalimumab61 
(during 8-month 
DB period) 


ADA 
(+MTX)
(n=37; 
15 Pt-
yrs) 


PBO 
(+MTX)
(n=38; 
18.3 
Pt-yrs) 


Any AE, n of 
events (n of 
events per 
patient-year) 


155 
(10.3) 


234 
(12.8) 


Serious AEs, 
possibly related 
to study drug,2 n 
of events (n of 
events per 
patient-year) 


1 (0.1) 0 


 


The text should read:  
Adalimumab61 (during 
8-month DB period) 


ADA 
(+MTX)
(n=37; 
15 Pt-
yrs) 


PBO 
(+MTX) 
(n=38; 
18.3 Pt-
yrs) 


Any AE, n of events (n 
of events per patient-
year) 


234 
(12.8) 


155 
(10.3) 


Serious AEs, possibly 
related to study drug,2 
n of events (n of 
events per patient-
year) 


0 1 (0.1) 


 


74 Adalimumab appeared to be less effective than 
abatacept and tocilizumab in terms of 
preventing disease flare, but appeared to be 
more effective than these two comparators in 
terms of ACR Pedi 50 response. 


Adalimumab was also more effective for ACR Pedi 70 
response (See Figure 5 and Table 28) 


Page 72 
The text has been 
amended. (see Erratum) 


81 At baseline, children had a mean age of 12.9 
years, with 2.6 mean years of ERA symptoms, 
a mean enthesitis count and active joint count 
of 8.1 and 7.8 respectively. 


The mean active joint count was 8.3 in the adalimumab 
group, 8.1 overall 


Not a factual error.  The 
mean active joint count 
for the adalimumab 
group is not presented in 
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the conference abstracts 
that were available to the 
AG at the time of the 
assessment. 


125-4 Assuming patients recovered HRQoL at a 
constant rate over the model cycle, then the 
average HRQoL for these patients during that 
cycle would be 0.655, and converting this to an 
annual disutility would be equivalent to 0.03 per 
flare 


The text should read: 
 
…and converting this to an annual disutility would be 
equivalent to 0.13 per flare 
 
This also applies to the corresponding text in Table 51 


This is an incorrect 
interpretation. The 
annual disutility is in fact 
equivalent to 0.03 as 
stated in the report. 


135 Table 65 Deterministic sensitivity analysis for 
abatacept versus methotrexate only. 
 
Column heading: Tocilizumab vs methotrexate 


In line with the preceeding text and table heading, the 
column heading should read:  
 
Abatacept vs methotrexate 


Agreed. Column heading 
updated. (see Erratum) 


154 Current guidance is to treat JIA patients with 
uveitis that has not responded to steroids or 
methotrexate with anti-TNF drugs (of which 
etanercept and adalimumab are the two anti-
TNF drugs within the scope of this 
assessment).29 


The reference for this statement is the draft NHS 
England Clinical Commissioning Policy on adalimumab 
and infliximab draft policy. The statement in the report 
is therefore misleading as it implies that the policy also 
covers etanercept. 
 
AbbVie suggests that the text be amended 
appropriately to avoid confusion. 


The AG agrees that the 
wording used in the AG 
report could be 
misinterpreted.  This text 
has been reworded. (see 
Erratum) 


186 Data extraction – Adalimumab The text should read: 
Adverse Events, 
no. of events 
(no. of events 
per patient-year) 


ADA 
(+MTX)
(n=37; 
15 Pt-
yrs) 


PBO (+MTX) 
(n=38; 18.3 Pt-
yrs) 


As noted above (for 
items on pp 58 & 59) 
these data had 
inadvertently been 
extracted incorrectly.  
This has now been 
corrected. (see Erratum) 
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Adverse 
Events, no. of 
events (no. of 
events 
per patient-
year) 


ADA (+MTX) 
(n=37; 15 Pt-yrs) 


PBO 
(+MTX)
(n=38; 
18.3 
Pt-yrs) 


Any AE 155 (10.3) 234 
(12.8) 


Most frequently 
reported AEs 


  


Related to 
injection-site 
reaction 


57 (3.8) 73 
(4.0) 


Contusion 7 (0.5) 12 
(0.7) 


Nasopharyngitis 6 (0.4) 5 (0.3) 
Upper 
respiratory tract 
infection 


5 (0.3) 6 (0.3) 


Viral infection 3 (0.2) 7 (0.4) 
Vomiting 2 (0.1) 4 (0.2) 
Excoriation 1 (0.1) 10 


(0.6) 
Serious AEs, 
possibly related 
to study drug1 


1 (0.1) - 
Gastroduodenitis


0 


 


Any AE 234 
(12.8) 


155 (10.3) 


Most frequently 
reported AEs 


  


Related to 
injection-site 
reaction 


73 
(4.0) 


57 (3.8) 


Contusion 12 
(0.7) 


7 (0.5) 


Nasopharyngitis 5 (0.3) 6 (0.4) 
Upper 
respiratory tract 
infection 


6 (0.3) 5 (0.3) 


Viral infection 7 (0.4) 3 (0.2) 
Vomiting 4 (0.2) 2 (0.1) 
Excoriation 10 


(0.6) 
1 (0.1) 


Serious AEs, 
possibly related 
to study drug1 


0 1 (0.1) - 
Gastroduodenitis
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Other comments 
 Description of problem  Description of proposed amendment  Response 
 The calculation of the 


discontinuation probabilities for 
subsequent cycles (P4y-
P1st_cycle)/15 is incorrect and 
underestimates the cumulative 
discontinuation probability at 4 
years. 
Note that a similar error occurs in 
the calculations of the probability 
of death (mortality/4) and 
remission. However, it is unclear 
why the probability of remission is 
divided by 3, as this is not 
covered in the AR. 


 We acknowledge that we have used 
approximations that marginally 
underestimate the cumulative 
discontinuation probability. Changing this 
for discontinuations and mortality 
increases the base case ICER by about 
£100-£300. (not updated in Erratum) 
 
We agree there is an error in the 
probability of remission for methotrexate. 
This only affects the discontinuation due 
to clinical remission scenario analysis. 
Changing this reduces the scenario 
analysis ICER by about £300. (not 
updated in Erratum) 


 Incorrect risk of disease flare is 
used in the first cycle in the MTX 
model  
(MTX tab, cell AB4) 


 We agree. Changing this reduces the 
base case ICER by about £100. (not 
updated in Erratum) 


 On the Parameters tab, cell D1 
has a note regarding the drop 
down options that will allow the 
user to change the parameters 
from deterministic to probabilistic 
or sensitivity analysis. However, 
the drop down menu does not 
appear populated and it is not 


Correcting the drop-down menu so that the user 
can trigger the values Noted. Unfortunately the options have 


been accidently removed but can be 
easily corrected by adding the values 
1,2,3 in cells C56-58. None of the results 
are affected. Not a factual error. 
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possible to overwrite the text in 
cell D1. This in turn does not 
allow the live values in column B 
to be changed and the user 
therefore can’t easily verify the 
results for the deterministic and 
probabilistic sensitivity analyses. 


 No half-cycle correction was 
applied in the model 


Half-cycle correction should be applied e.g. by 
halving the total costs and QALYs in the first and 
last cycle 
The changes to the ICERs are expected to be 
minor and in the range of £400-£600 lower 
depending on the biologic drug in first line use. 
The model was not re-run for the 2nd line biologic 
model or sensitivity analyses 


It is not necessary to implement a half-
cycle correction in a model with a short 
cycle length. 
Nemeth B., Vincziczki Á.The Role of Half-
Cycle Correction in the Models Used for 
Health Technology Assessment. Value In 
Health 16 (2013) A323–A636.  
See also Decision Modelling for Health 
Economic Evaluation By Andrew H. 
Briggs, Karl Claxton, Mark J. Sculpher, 
p33-34. 


 Adalimumab Tab 
Cell G5 contains the formula:  
 
(1-$E$4)*F5*Efficacy!$D$22  
 
(with the remainder of the column 
using the same value highlighted 
in yellow) 
 
This is repeated in the 


The formula should be:  
(1-E5)*F5*Efficacy!$D$22  
with subsequent cells in the column referring to 
the corresponding value in column E 
It has no noticeable effect on the ICER. 


We agree with this comment. The results 
are not affected by this error. 
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methotrexate, etanercept, 
tocilizumab and abatacept tabs 
 


 MTX Tab 
Cell AB4 contains the formula:  
 
=DF_EtN*W4 
 
(with the remainder of the column 
using the formula =DF_Pbo*W5) 
 


The formula should be:  
=DF_Pbo*W5 
The deterministic ICERs for the biologics are 
lower in Model 1: 
Adalimumab: £38,023 
Etanercept: £32,435 
Tocilizumab: £38,557 
The model was not re-run for the 2nd line biologic 
model or for sensitivity analyses 


We agree. Changing this reduces the 
ICERs by about £100. (not updated in 
Erratum) 
 


 Disease flare risk 
Each of the four included 
randomized controlled trials 
(RCTs) comparing the biologic 
DMARDS to placebo reports a 
statistically significant reduction in 
the relative risk of disease flare.  
However, the CIs (presumably 
95%), taken from Appendix 11 
(page 229) of the assessment 
report imply that it is possible for 
the risk of disease flare for 
placebo (lower CI 0.16) to be less 
than the risk of disease flare for 
the biologics (whose higher CIs 
are greater than or equal to 0.16) 
when varying with 95% CIs. This 
should not be possible because 


 We acknowledge that it would be 
possible for the lower confidence interval 
used for the risk of disease flare for the 
placebo to be less than the risk of 
disease flare for the biologics.  
 
As suggested it is possible that this would 
affect some of the probabilistic analysis 
simulation runs. However we note that 
this happens in a very small number of 
runs and it unlikely to have a significant 
impact on model results. 
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the relative risks are statistically 
significant at the 95% significance 
level. This error would increase 
the probability that methotrexate 
is cost-effective in the 
probabilistic analysis. 


 The AG assumes that 9.47% of 
abatacept patient discontinue due 
to lack of efficacy in the first 
cycle. In the RCT (Ruperto 2008), 
8.95% (17 of 190) patients 
discontinued due to lack of 
efficacy. The AG model is 
overestimating the proportion of 
patients discontinuing abatacept.  


 We acknowledge that the patient  
discontinuation in the first cycle of 
abatacept treatment should be 8.95%, 
rather than 9.47%. This change would 
lead to a small decrease in the ICER for 
abatacept (approx. £55). (not updated in 
Erratum) 


 The cost per cycle for abatacept 
is incorrect. The model should 
estimate 3.25 doses per cycle 


 Not a factual error. The correct dose, as 
applied in our model, is 4 doses for the 
first cycle and 3 doses for subsequent 
cycles. 


 








Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 1 of 179 


NATIONAL INSTITUTE FOR HEALTH AND 
CARE EXCELLENCE 


 


 


Multiple technology appraisal (MTA) 


 


Etanercept (Enbrel
 ®


) for treating juvenile 
idiopathic arthritis (including review of TA35) 


 


Company evidence submission 


 


Submitted by Pfizer Ltd. 
 


 


17 March 2015 


 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 2 of 179 


 Contents 


1 Executive summary ........................................................................................................ 7 
1.1 Statement of decision problem .............................................................................. 12 


2 The technology ............................................................................................................ 15 
2.1 Description of the technology being appraised ...................................................... 15 
2.2 Marketing authorisation/CE marking and health technology assessment .............. 17 
2.3 Administration and costs of the technology ........................................................... 19 
2.4 Changes in service provision and management .................................................... 22 
2.5 Innovation ............................................................................................................. 23 


2.5.1 Innovation: impact on the management of JIA ............................................... 23 


2.5.2 Benefits unlikely to be included in the QALY calculation ................................ 24 


3 Health condition and position of the technology in the treatment pathway .................... 26 
3.1 Definition and classification of JIA ......................................................................... 27 
3.2 Epidemiology ........................................................................................................ 27 
3.3 Aetiology and risk factors ...................................................................................... 27 
3.4 Diagnosis .............................................................................................................. 28 
3.5 Assessment of response to therapy ...................................................................... 28 
3.6 Symptoms and burden .......................................................................................... 29 
3.7 Treatment guidelines/guidance for juvenile idiopathic arthritis ............................... 30 


3.7.1 NICE Technology appraisals .......................................................................... 31 


3.7.2 Other guidance or guidelines ......................................................................... 32 


3.8 Treatment pathway for juvenile idiopathic arthritis ................................................. 34 
3.8.1 Treatment pathway for juvenile idiopathic arthritis in adult rheumatology care 34 


3.9 Equality issues ...................................................................................................... 35 
4 Clinical effectiveness ................................................................................................... 36 


4.1 Identification and selection of relevant studies ...................................................... 36 
4.2 Identification of studies ......................................................................................... 36 


4.2.1 Study selection and data extraction ............................................................... 38 


4.2.2 PRISMA diagram, clinical effectiveness ......................................................... 41 


4.3 List of relevant interventional studies .................................................................... 42 
4.4 Summary of methodology of the relevant interventional trials ............................... 45 
4.5 Statistical analysis and definition of study groups in the relevant interventional trials
 49 
4.6 Participant flow in the relevant interventional trials ................................................ 51 


4.6.1 Baseline demographic and disease characteristics of interventional studies .. 53 


4.7 Quality assessment of the interventional trials ...................................................... 61 
4.8 Clinical effectiveness results of the interventional trials ......................................... 65 


4.8.1 JIA ACR response ......................................................................................... 66 


4.8.2 ACR core assessment set outcomes ............................................................. 72 


4.8.3 Disease inactivity and remission .................................................................... 76 


4.8.4 Pain assessment ........................................................................................... 78 


4.8.5 JADAS/DAS score ......................................................................................... 78 


4.8.6 Other efficacy outcomes ................................................................................ 78 


4.9 Subgroup analysis ................................................................................................ 79 
4.10 Meta-analysis .................................................................................................... 79 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 3 of 179 


4.11 Indirect and mixed treatment comparisons ........................................................ 79 
4.12 Evidence from observational studies ................................................................. 80 


4.12.1 List of relevant observational studies ............................................................. 80 


4.12.2 Inclusion and exclusion criteria for the relevant observational studies ............ 84 


4.12.3 Baseline characteristics in the relevant observational studies ........................ 88 


4.12.4 Quality assessment of the relevant observational studies ............................ 101 


4.12.5 Clinical effectiveness results of the observational studies ............................ 101 


4.12.6 Health-related quality of life .......................................................................... 129 


4.13 Adverse reactions ............................................................................................ 133 
4.13.1 Interventional studies ................................................................................... 134 


4.13.2 Observational studies .................................................................................. 139 


4.14 Interpretation of clinical effectiveness and safety evidence .............................. 151 
4.15 Ongoing studies .............................................................................................. 152 


5 Cost effectiveness ...................................................................................................... 154 
6 Assessment of factors relevant to the NHS and other parties..................................... 157 


6.1 Cost analysis ...................................................................................................... 157 
7 Reference List ............................................................................................................ 159 
8 Appendices ................................................................................................................ 179 


 


Tables and figures 


Table 1 The decision problem .................................................................................. 13 


Table 2 Description of the technology ...................................................................... 16 


Table 3 Costs of the technology being appraised .................................................... 21 


Table 4 Long-term outcomes in JIA.......................................................................... 30 


Table 5 Biological agents licensed for the treatment of JIA ...................................... 33 


Table 6 Eligibility criteria used in the search strategy for the clinical effectiveness 
evidence ................................................................................................................... 40 


Table 7 List of relevant interventional studies (randomised and non-randomised) ... 44 


Table 8 Summary of methodology of RCT and non-randomised interventional trials
 ................................................................................................................................. 46 


Table 9 Statistical analysis and definition of study groups in the RCTs ................... 50 


Table 10: Summary of the participant flow in the relevant interventional studies ..... 52 


Table 11 Baseline demographic, disease and concomitant treatment characteristics 
of interventional studies ............................................................................................ 55 


Table 12 Baseline disease severity of participants in the studies across treatment 
groups (clinical measures) ....................................................................................... 59 


Table 13 Quality assessment results for the interventional trials with randomised 
phases ...................................................................................................................... 62 


Table 14 Newcastle-Ottawa quality assessment (non-randomised interventional 
studies; * indicates good quality) .............................................................................. 63 


Table 15 JIA ACR response in the interventional studies ......................................... 69 


Table 16 Outcomes for individual components of the ACR core assessment set .... 73 


Table 17 Inactive disease and remission outcomes, interventional studies ............. 77 


Table 18 List of the relevant observational studies .................................................. 81 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 4 of 179 


Table 19 Inclusion and exclusion criteria and permitted concomitant medications, 
observational studies................................................................................................ 84 


Table 20 Baseline characteristics of participants in the studies ............................... 89 


Table 21 Baseline disease activity, observational studies ........................................ 96 


Table 22 JIA ACR response, relevant observational studies .................................. 103 


Table 23 Outcomes for ACR core set components, observational studies ............. 111 


Table 24 Inactive disease and remission outcomes, observational studies ........... 121 


Table 25 Studies included in the HRQoL review, and data extracted .................... 132 


Table 26 Discontinuations and patient-years of etanercept use (safety analyses), 
interventional studies.............................................................................................. 135 


Table 27 Adverse events, interventional studies .................................................... 137 


Table 28 Discontinuations and total patient-years of etanercept use (safety 
analyses), observational studies ............................................................................ 140 


Table 29 Summary of adverse events, observational studies ................................ 145 


Table 30 Limitations with the models in TA35 & TA238 (NICE 2002, NICE 2006) . 155 


Table 31 Cost analysis ........................................................................................... 158 


 


List of figures 


Figure 1 PRISMA diagram for the electronic database for clinical effectiveness ...... 42 


Figure 2 Functional assessment and HRQoL, Robinson 2003 ............................... 131 


 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 5 of 179 


List of abbreviations 


ACR American College of Rheumatology 


AE Adverse event 


ANCOVA Analysis of covariance 


bDMARD Biological disease-modifying anti-rheumatic drug 


BSPAR British Society for Paediatric and Adolescent Rheumatology 


BSR British Society for Rheumatology 


CAHP Childhood Arthritis Health Profile 


CHQ Child Health Questionnaire  


CHAQ Childhood Health Assessment Questionnaire 


CHAQ-DI Childhood Health Assessment Questionnaire Disability Index 


CHMP Committee for Medicinal Products for Human Use 


CI Confidence interval 


CRD Centre for Reviews and Dissemination 


CRP C-reactive protein 


CSR Clinical study report 


DMARD Disease-modifying anti-rheumatic drug 


EMA European Medicines Agency 


eoJIA Extended oligoarthritis JIA 


ERA   Enthesitis-related arthritis 


ESR Erythrocyte sedimentation rate 


ETN Etanercept 


EULAR  European League Against Rheumatism 


HR Hazard ratio 


HRQoL Health-related quality of life 


HUI Health utilities Index  


ICER Incremental cost-effectiveness ratio 


ITT Intent-to-treat 


IV Intravenous 


JAQQ Juvenile Arthritis Quality of Life Questionnaire 


JADAS Juvenile arthritis disease activity score 


 
JIA Juvenile idiopathic arthritis 


LOCF Last observation carried forward 


LOM Limitation of motion 


Mo Months 


MPR Medication Possession Ratio 


MTX Methotrexate 


NSAID Nonsteroidal anti-inflammatory drug 


OLE Open-label extension 


PAS Patient access scheme 


PedsQL Pediatric Quality of Life 


PGA Physician global assessment 


PRD Pediatric rheumatic disease 


PReS European Pediatric Rheumatology Congress 


PRISMA Preferred Reporting Items for Systematic Reviews and Meta-


analysis 
PRQL Paediatric Rheumatology Quality of Life Scale  


PsA    Psoriatic arthritis 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 6 of 179 


Pts Patients 


QALY Quality-adjusted life year 


RCT Randomised controlled trial 


RF Rheumatoid factor 


SAE Serious adverse event 


SmPC Summary of product characteristics 


TA Technology appraisal 


TACQOL TNO AZL Children’s quality of life  


TEAE Treatment-emergent adverse event 


TNF Tumour necrosis factor 


TNFi Tumour necrosis factor inhibitor 


VAS Visual Analogue Scale 


Wk. Week 


Y Years 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 7 of 179 


1 Executive summary 


Juvenile idiopathic arthritis (JIA) is a heterogeneous disease associated with 


inflammation, pain, stiffness and swelling of the affected joints; symptoms 


often lead to morbidity and loss of quality of life. 


JIA includes a heterogeneous group of inflammatory arthritis conditions persisting for 


at least 6 weeks and diagnosed in persons <16 years old [1] JIA is characterised by 


inflammation, pain, stiffness, swelling of the affected joints and impaired growth. 


Several subtypes of JIA have been defined, classified according to the number of 


affected joints or other associated characteristics.[2] The pathogenesis of JIA 


remains unclear. However, symptoms typically begin in childhood and persist into 


adulthood.  JIA is associated with painful and debilitating symptoms which may lead 


to a substantial impact on child’s physical and educational functioning and 


psychological wellbeing, and on the health related quality of life of patients and their 


carers.[3] JIA may result in a considerable economic burden on patients, carers, 


employers and the healthcare system. 


A wide range of estimates of incidence and prevalence for JIA are reported in the 


literature.[4] In England and Wales, at least 12,000 persons aged <18 years are 


thought to have JIA at any one time (approximately 1 in 1,000 children).[5] It is 


estimated that of these, half will continue to have the disease in adulthood [6], which 


can result in a significant humanistic and economic burden.[7] The standard 


classification for JIA is the International League of Associations for Rheumatology 


(ILAR) system which replaced the earlier systems used by the American College of 


Rheumatology (ACR) and the European League Against Rheumatism (EULAR); 


under these systems the disease was known as Juvenile Rheumatoid Arthritis and 


Juvenile Chronic Arthritis, respectively.  


The main aim of treatment is to achieve complete remission of disease.[1] A step-


wise approach to treatment is often recommended, [BSPAR, 2015] [5], starting with 


non-steroidal anti-inflammatory drugs (NSAIDS) and pulsed or intra-articular 


steroids. If NSAIDs are not adequate, a disease-modifying anti-rheumatic drug 


(DMARD), commonly methotrexate, is used. If response to methotrexate is not 
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adequate, or it is not tolerated, biological DMARDs (bDMARDs) such as etanercept 


may be used. 


Etanercept is an innovative therapy that has become the established treatment 


for JIA and is the only bDMARD licenced for all JIA subtypes included in the 


final scope 


The advent of biological therapies, of which etanercept was the first to be licensed in 


JIA, has been described as a ‘major new era in the medical management of JIA’ and 


a ‘paradigm shift’ [8] in the pharmacotherapy of JIA. Etanercept now has more than 


15 years of clinical use following the initial Marketing Authorisation on 03 February 


2000 for the treatment of active polyarticular-course JIA. It was first recommended 


by NICE in March 2002 and is the only biologic currently recommended for children 


aged 4 to 17 years who have active polyarticular JIA in at least five joints and whose 


condition has not responded adequately to methotrexate or who have been unable to 


tolerate treatment with methotrexate.[9] 


Since then, the therapeutic indication for etanercept has expanded and now also 


includes extended oligoarthritis (from the age of 2 years), psoriatic arthritis (from the 


age of 12 years) and enthesitis-related arthritis (from the age of 12 years) as 


supported by the pivotal CLIPPER study [10] [11]. Also, the lower age range for 


treating polyarticular disease has been reduced from 4 years to 2 years and the 


marketing authorisation no longer specifies an upper age limit of 17. The license was 


granted on the basis of a range of studies including, a pivotal open-label, double-


blind two-part study [12], two open label single arm studies [13] including a safety 


extension study [14], and a 3-year registry study.[15]   


Etanercept is the only recombinant, fully human soluble TNF receptor fusion protein 


available on the market.[11] Other biological agents with different mechanisms of 


action (abatacept, adalimumab, and tocilizumab) have also been licensed for the 


treatment of polyarticular JIA. Many factors will influence selection of treatments, 


however unlike monoclonal antibodies (e.g. adalimumab) , etanercept is not 


associated with the production of neutralising anti-drug antibodies or the potential 


consequences of this such as diminishing drug levels and reduced response to 


treatment (see section 2.5.1 for further details).[16]  
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Etanercept has demonstrated sustained ACR response in the treatment of JIA 


and across the subtypes included in the final scope 


Etanercept was recommended by NICE for polyarticular JIA in 2002 on the basis of 


data available from the pivotal licensing study by Lovell et al. In the initial open-label 


phase 74% of etanercept patients had ACR 30 responses. In the subsequent 


double-blind phase, significantly more patients who received placebo (81%) than 


patients who received etanercept (28%) had disease flare (p=0.003). Response was 


maintained in 83% of patients evaluable at 8 years (last observation carried forward).  


A broad range of evidence is now available from registries that support the 


consistency and duration of ACR response observed in the pivotal study (see section 


4.2 and 4.11). 


 The largest registry to report efficacy results was the German BIKER registry 


which analysed 863 JIA patients:  81.9% had achieved ACR30 at 6 months, 


55.2% had achieved ACR 70 and 31.3% had achieved ACR 90.[17]  


 Kearsley-Fleet 2014 reported data on 407 patients from the UK: at 12 months, 


response rates were 75%, 70%, 59%, and 41% for ACR 30, 50, 70 and 90 


respectively. 


 Sustained efficacy was reported by Halbig 2009 in the largest cohort that 


reported results at 24 months: of 114 patients, 96.5%, 93.8% and 90.3% 


achieved an ACR score of 30, 50 or 70 respectively. 


 The BSPAR registry from the UK showed that in a cohort of JIA patients treated 


with etanercept and followed for a median of 2 years (maximum 5 years), the 


majority (69%) remain on the drug.[18] 


Etanercept has also shown efficacy across JIA subtypes. In the CLIPPER study [13] 


ACR 30 was achieved by 89.7% of subjects with extended oligoarticular JIA, 83.3% 


with enthesitis-related JIA and 93.1% with psoriatic JIA at week 12. This was 


maintained  in 99.1% of patients still on-study at 96 weeks [19]. Etanercept can 


therefore be considered efficacious in all patients included within the scope of the 


appraisal. 
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Patients treated with etanercept achieve important long-term outcomes such 


as remission and improved growth 


Achieving inactive disease and subsequently remission are important long-term 


goals of treatment that are frequently achieved in registries recording practice with 


etanercept. Furthermore, improving growth and avoiding joint damage are both 


important factors in supporting patient’s emotional and physical wellbeing. 


 In an observational study of 173 patients, 50.3% achieved inactive disease 


after a median of 0.6 years of therapy. At last follow-up,49.1% still had inactive 


disease and 40.5% were in clinical remission on medication.[20]  


 Of 787 patients from the German etanercept registry, 47.6% met the criteria for 


inactive disease (Wallace criteria) and 26.6% achieved remission on 


medication at last observation.[21] 


 In the CLIPPER study, the percentages of subjects with extended oligoarticular 


JIA, ERA, and PsA who had inactive disease status at week 12 were 12.1%, 


16.7%, and 6.9%, respectively. By week 96 week this was 34% across the 


entire cohort. 


 Data from the Italian registry showed that during the first year of treatment with 


etanercept, patients with JIA showed a reduction in radiographic 


progression.[22]  


 Etanercept treatment has been shown to improve growth over the first two 


years of treatment.[23] It has also demonstrated significant increases in mean 


height from baseline compared to patients treated with MTX.[24] 


Etanercept has a well-defined long-term safety and tolerability profile 


The safety and tolerability profile of etanercept has been examined in a clinical trial 


programme and reinforced by numerous observational and registry studies. 


 ** * * ******** ******* **** ***** ********* ******* ****** ** *** *********** **** ******** 


** ******** ** **** ** *** ***** **** ** *** ********* **** **** ************ ********* *** ** 


******* ****** ** *** ***** **** ***** 
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 Long-term, continuous treatment with etanercept was well tolerated for up to 10 


years, and no significant increase in adverse events over time was 


observed.[14]  


Treatment with etanercept improves HRQoL in a patient population with 


painful and debilitating symptoms 


Due to factors such as impaired physical function JIA can have consequences for 


psychological wellbeing and HRQoL. Treatment with etanercept has been shown in 


three studies to significantly improve HRQoL from baseline in several generic 


instruments. Rapid improvements (over 3 months) have been observed in the Child 


Health Questionnaire (CHQ), the Health Utility Index 3 (HUI3) and PedsQL.[26-28] 


Follow-up from these studies indicates that improvements can be maintained long 


term (maximum follow-up 27 months). Pfizer note that the QALY does not capture 


the full impact of JIA, such as educational attainment and care-giver burden, which 


are also important factors to consider. 


Etanercept is clinically effective and represents value for money to the NHS 


Pfizer is confident that the efficacy of etanercept observed in the pivotal Lovell study 


has been validated by the numerous published registry studies. In the absence of 


head-to-head trials comparing etanercept to other biologics we considered 


undertaking an indirect comparison to other bDMARDS. However, it was not 


considered feasible due to substantial differences in respective marketing 


authorisations as well as heterogeneity in study design and patients recruited. 


Furthermore, this conclusion has been supported by independent research.[29;30] 


For these reasons we have limited the submission to direct clinical evidence for 


etanercept. 


A similar feasibility assessment was undertaken regarding development of a cost 


effectiveness model. Pfizer note that previous technology appraisals (TA35 and 


TA238) have challenged data limitations and approaches to conducting cost-


effectiveness analyses of JIA and systemic JIA, respectively. Following a targeted 


literature review it was identified that limitations remain with data for key model 


attributes such as utilities and natural history data required to model a life-time time 


horizon, as per the NICE Reference Case. For these reasons any cost-effectiveness 
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evidence submitted would continue to be associated with considerable and 


unresolvable uncertainty. Therefore, Pfizer have not submitted a cost-effectiveness 


model for this appraisal. We have undertaken a simple cost analysis which showed 


that for most ages, etanercept is the biologic treatment with the lowest acquisition 


cost compared to list prices for tocilizumab and adalimumab for the indication of 


polyarticular JIA. In selecting treatments for the management of JIA the NHS should 


also consider the cost of drug administration. Etanercept is administered 


subcutaneously, which can be undertaken by the patient or a carer at home. This 


offers flexibility to patients and their families and has no cost impact for the NHS. 


Conclusions 


In conclusion, we believe that, the clinical evidence base demonstrates that 


etanercept provides rapid and sustained improvements in disease activity, 


function and health-related quality of life in patients with polyarticular JIA and 


across JIA subtypes. Furthermore, it has a well-defined safety and tolerability 


profile, which is confirmed through over 15 years use in the real-world setting.   


Finally, we believe that etanercept is cost saving compared to other biologic 


treatments with similar marketing authorisations, offers value to patients and 


the NHS and therefore should continue to be recommended by NICE as an 


effective treatment for JIA with the recommendation extended to include 


eoJIA, ERA and PsA subtypes.  


1.1 Statement of decision problem 


The decision problem for this appraisal in line with the NICE final scope is presented 


in Table 1 below. Where differences between the final scope and the decision 


problem of the submission are evidenced, justifications and/or rationales have been 


provided. 
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Table 1 The decision problem 
 Final scope issued by NICE Decision problem addressed in 


the company submission 
Rationale if different from the final 
NICE scope 


Population People with the following forms of 
juvenile idiopathic arthritis: 
polyarthritis (rheumatoid factor 
positive, rheumatoid factor negative 
and extended oligoarthritis, both 
onset and course), enthesitis related 
arthritis, and psoriatic arthritis 


As scope Not applicable 


Intervention Etanercept, abatacept, adalimumab 
and tocilizumab within their licensed 
indications 


Etanercept within its licensed 
indication 


Substantial differences in the respective 
marketing authorisations of the 
biologics may lead to inappropriate 
comparisons outside of license. 
Therefore, only evidence on etanercept 
(in line with its MA) as an intervention is 
considered for this appraisal  


Comparator (s) Disease modifying anti-rheumatic 
drugs (DMARDs) (such as 
methotrexate), if DMARDs can be 
tolerated; Best supportive care, if 
DMARDs are not tolerated; 
Etanercept, abatacept, adalimumab 
and tocilizumab should be compared 
with each other within their licensed 
indications where appropriate. 


Evidence is presented from all 
etanercept studies identified 
regardless of comparator 


Differences in study populations (e.g. 
patient characteristics, age, disease 
sub-group and treatment history), trial 
design, evolution of licences, and the 
scarcity of trials, limit comparability. 
Therefore, meta-analyses, mixed 
treatment comparisons /indirect 
comparisons were not  appropriate and 
feasible to conduct.   


Outcomes The outcome measures to be 
considered include: disease activity;  
disease flares; physical function; joint 
damage; pain; corticosteroid reducing 
regimens; extra-articular 
manifestations (such as uveitis); body 
weight and height; mortality; adverse 
effects of treatment; health-related 


As scope Not applicable 
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 Final scope issued by NICE Decision problem addressed in 
the company submission 


Rationale if different from the final 
NICE scope 


quality of life. 


Economic 
analysis 


The reference case stipulates that the 
cost effectiveness of treatments 
should be expressed in terms of 
incremental cost per QALY and that 
the time horizon for estimating clinical 
and cost effectiveness should be 
sufficiently long to reflect any 
differences in costs or outcomes 
between the technologies being 
compared. Costs will be considered 
from an NHS and Personal Social 
Services perspective. The availability 
of any patient access schemes for the 
intervention or comparator 
technologies should be taken into 
account 


A cost-effectiveness analysis is not 
presented. Nevertheless, where cost 
analysis based on distribution of 
patient weights is deemed feasible, 
this will be presented. Also, where 
available, HRQoL data will be 
presented  


 


Cost-utility analyses will be associated 
with considerable uncertainty due to 
data limitations. Previous technology 
appraisals (TA35 and TA238) have also 
challenged data limitations and 
approaches to conducting cost-
effectiveness analyses of JIA and 
systemic JIA, respectively. Valid utility 
estimates in young children are difficult 
to obtain and were not identified for a 
prior cost-effectiveness publication. [3] 


The authors also concluded that due to 
study heterogeneity cost-effectiveness 
of biological DMARDs should not be 
compared. 


Subgroups to be 
considered 


Where the evidence allows, 
subgroups by type of JIA will be 
considered: oligoarthritis, polyarthritis 
(rheumatoid factor positive, 
rheumatoid factor negative, and 
extended oligoarthritis), enthesitis-
related arthritis and psoriatic arthritis, 
patients with JIA and extra-articular 
manifestations, such as uveitis.  


As scope  


 


Not applicable 


Special 
considerations 
including issues 
related to equity 
or equality 


 None Not applicable 
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2 The technology 


2.1 Description of the technology being appraised 


The brand name, UK approved name, therapeutic class and mechanism of action is 


presented in Table 2 below.  
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Table 2 Description of the technology  


Brand name Enbrel® 


 


UK approved name Etanercept 


 


Therapeutic class Immunosuppressants, Tumour Necrosis Factor alpha (TNF-α) 
inhibitors, ATC code: L04AB01 


 


Mechanism of action TNF is elevated in both the serum and the synovial fluid of 
children with JIA. Serum levels of soluble TNF receptor are 
elevated in patients with JIA (all subtypes), and the level is 
correlated with disease activity.[31] The mechanism of action of 
etanercept is thought to be its competitive inhibition of TNF 
binding to cell surface TNF receptors, preventing TNF-
mediated cellular responses by rendering TNF biologically 
inactive. Etanercept may also modulate biologic responses 
controlled by additional downstream molecules (e.g., cytokines, 
adhesion molecules, or proteinases) that are induced or 
regulated by TNF.[32] 


 


Unlike monoclonal antibodies (e.g. adalimumab), etanercept is 
not associated with the production of neutralising anti-drug 
antibodies or the potential consequences of this such as 
diminishing drug levels and reduced response to treatment [16]. 
Antibodies have been detected in some patients but are non-
neutralising and generally transient.[11] There appears to be no 
correlation between antibody development and clinical 
response or adverse events.[11] Many factors impact the 
efficacy and safety of biologics or how an individual patient 
responds to these treatments. The immunogenicity of a 
therapeutic agent is one of these factors  and it should not be 
considered in isolation when evaluating the overall efficacy and 
safety of a drug. The occurrence of anti-drug antibodies is also 
influenced by several factors including the co-treatment with 
immunosuppressive drugs such as MTX. Anti-drug antibodies 
can be neutralising or non-neutralising  and both may impact 
the bioavailability and safety of the drug. Neutralising 
antibodies bind to the binding site of the therapeutic protein and 
neutralise it, whereas non neutralising antibodies bind to the 
therapeutic protein but do not neutralise it. As immunogenicity 
analyses are product-specific, comparison of antibody rates 
with those from other products is not appropriate. 


Enbrel® brand of 
etanercept 


The data in this document relates to Enbrel® (etanercept).  Any 
etanercept biosimilars may or may not be licenced for the 
indication under review and care should be taken to ensure that 
clinicians are aware of all molecules included in the 
recommendation (including their brand name). In line with 
MHRA guidance for biologics (including biosimilars) we request 
that NICE also includes a reminder to clinicians to prescribe 
biologic medicines by brand name.  
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2.2 Marketing authorisation/CE marking and health technology 


assessment 


UK approved 
name and brand 
name 


Approved name: etanercept 


Brand name: Enbrel® 


Marketing 
authorisation/CE 
mark status 


Date of first authorisation: 03 February 2000  


 


Authorisation for the updated licensed indication (2-3 years of 
age) was received on: 24 August 2011 


 


Authorisation for the updated licensed indication (3 subtypes 
of JIA) was received on: 31 July 2012 


Indications and 
any restriction(s) 
as described in 
the summary of 
product 
characteristics 


Treatment of polyarthritis (rheumatoid factor positive or 
negative) and extended oligoarthritis in children and 
adolescents from the age of 2 years who have had an 
inadequate response to, or who have proved intolerant of, 
methotrexate. 


 


Treatment of psoriatic arthritis in adolescents from the age of 
12 years who have had an inadequate response to, or who 
have proved intolerant of, methotrexate. 


 


Treatment of enthesitis-related arthritis in adolescents from 
the age of 12 years who have had an inadequate response 
to, or who have proved intolerant of, conventional therapy. 


 


Enbrel has not been studied in children less than 2 years of 
age  


 


Contraindications to etanercept are as follows: 
Hypersensitivity to the active substance or to any of the 
excipients listed in the SPC; sepsis or risk of sepsis; 
treatment with etanercept should not be initiated in patients 
with active infections, including chronic or localised 
infections.[11] 


Method of 
administration and 
dosage 


Enbrel is administered by subcutaneous injection. 


  


The recommended dose is 0.4 mg/kg (up to a maximum of 25 
mg per dose), given twice weekly as a subcutaneous injection 
with an interval of 3-4 days between doses or 0.8 mg/kg (up 
to a maximum of 50 mg per dose) given once weekly.[11]  
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Etanercept received UK Marketing Authorisation in JIA on 3rd February 2000, for the 


treatment of polyarthritis (rheumatoid factor positive or negative) and extended 


oligoarthritis in children and adolescents from the age of 4-17 years who have had 


an inadequate response to, or who have proved intolerant of, methotrexate. In July 


2012 this was broadened to the current licensed indication: 


 Treatment of polyarthritis (rheumatoid factor positive or negative) and extended 


oligoarthritis in children and adolescents from the age of 2 years who have had 


an inadequate response to, or who have proved intolerant of, methotrexate. 


 Treatment of psoriatic arthritis in adolescents from the age of 12 years who 


have had an inadequate response to, or who have proved intolerant of, 


methotrexate. 


 Treatment of enthesitis-related arthritis in adolescents from the age of 12 years 


who have had an inadequate response to, or who have proved intolerant of, 


conventional therapy. 


Etanercept has already undergone health technology assessment, with positive 


recommendations and/or advice, by NICE, the Scottish Medicines Consortium 


(SMC) and the All Wales Medicines Strategy Group (AWMSG). 


 Etanercept (Enbrel®)  is recommended for children aged 4 to 17 years who 


have active JIA in at least five joints and whose condition has not responded 


adequately to methotrexate or who have been unable to tolerate treatment with 


methotrexate (NICE TA35, March 2002).[9]  


 Etanercept (Enbrel®) is accepted for restricted use within Scotland for the 


treatment of active polyarticular juvenile idiopathic arthritis in children and 


adolescents from the age of 2 years who have had an inadequate response to, 


or who have proved intolerant of, methotrexate (SMC 782, 06 April 2012).[33]  


 Etanercept (Enbrel®) is recommended as an option for use within NHS Wales 


for the treatment of: polyarthritis (rheumatoid factor positive or negative) in 


children aged 2 to < 4 years and extended oligoarthritis in children and 


adolescents ≥ 2 years who have had an inadequate response to, or who have 
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proved intolerant of, methotrexate; psoriatic arthritis in adolescents ≥ 12 years 


who have had an inadequate response to, or who have proved intolerant of, 


methotrexate;  enthesitis-related arthritis in adolescents ≥ 12 years who have 


had an inadequate response to, or who have proved intolerant of, conventional 


therapy AWMSG 1437 November 2013).[34]  


2.3 Administration and costs of the technology 


Etanercept is available in three different strengths of 10, 25 and 50 mg and is 


administered by subcutaneous injection.[35] Whilst these formulations are the most 


likely to be used due to weight based dosing, the prefilled syringe (25mg) and MyClic 


(50 mg) device can also be used for JIA patients of appropriate weight as these may 


be more convenient for some patients. Etanercept powder for solution must be 


reconstituted in 1 ml of solvent before use. Treatment should be initiated and 


supervised by specialist physicians experienced in the diagnosis and treatment of 


JIA and psoriatic arthritis. Patients treated with etanercept should be given the 


Patient Alert Card. Further details on the special precautions for disposal and other 


handling as well as storage requirements are presented in the Enbrel SmPC.[11] It is 


recommended that paediatric patients, if possible, be brought up to date with all 


immunisations in agreement with current immunisation guidelines prior to initiating 


etanercept therapy. Etanercept should always be used in line with its SmPC. 


 Etanercept has an advantage over intravenously administered treatment 


options in that it is administered via subcutaneous injection; it can be self-


administered or administered by a parent or carer, giving patients more control 


over their therapy and enabling them to be treated at home.  


 Etanercept is available as an auto-injection pen as well as a prefilled syringe. In 


a study of 104 adult patients receiving etanercept for a variety of conditions, 


93% found the pen easier to use than the syringe and 94% chose the pen as 


their preferred injection system.[36] Pain at the injection site was significantly 


reduced and the percentage of patients self-administering etanercept rose from 


66% to 94%. The availability of a more preferred means of administration may 


improve treatment adherence; however, the pen is not suitable for use by those 


children on doses below 50mg.  
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 Etanercept should be routinely stored in a refrigerator (2°C – 8°C). However, for a 


single period of up to four weeks, it may be stored at up to 25° C (if unused, it 


should be discarded after this time). This offers greater flexibility for patients and 


carers than other biologic DMARDS, which can only be stored in a refrigerator at  


2°C – 8°C. 
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Table 3 Costs of the technology being appraised 


  Source 


Pharmaceutical formulation  Pre-filled pen (50 mg), prefilled 
syringe (25 mg and 50 mg), or 
powder and solvent for solution for 
injection (10 mg or 25 mg vial) 


[11;35] 


Acquisition cost (excluding 
VAT) * 


List prices: 


10 mg vial (with solvent) = £35.75 


25 mg vial (with solvent) = £89.38 


25 mg prefilled syringe = £89.38 


50 mg prefilled pen or prefilled 
syringe = £178.75 


 


Method of administration Subcutaneous injection   


Doses  0.4 mg/kg body weight (up to a 
maximum of 25 mg per dose), 
given twice weekly as a 
subcutaneous injection with an 
interval of 3-4 days between 
doses; or 0.8 mg/kg (up to a 
maximum of 50 mg per dose) 
given once weekly.  


[11;35] 


Dosing frequency See above  


Average length of a course of 
treatment 


Treatment is generally continuous 
but some patients may have a trial 
of discontinuation after long-term 
disease remission. As per SmPC, 
discontinuation of treatment should 
be considered in patients who 
show no response after 4 months 


[11;35] 


Average cost of a course of 
treatment 


A year’s treatment would be 
£1,859 to £9,295 (based on 
weight). See table 30. 


 


Anticipated average interval 
between courses of treatments 


Not applicable  


Anticipated number of repeat 
courses of treatments 


Not applicable  


Dose adjustments None specified [11;35] 


Anticipated care setting Etanercept is prescribed in 
secondary care and is normally 
administered at home 


 


* Indicate whether this acquisition cost is list price or includes an approved patient access 
scheme. When the marketing authorisation or anticipated marketing authorisation 
recommends the intervention in combination with other treatments, the acquisition cost of 
each intervention should be presented. 
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2.4 Changes in service provision and management 


Etanercept is an established treatment for JIA in UK clinical practice [37] and is 


recommended by NICE for use in children aged 4- to 17-years who have active JIA 


in at least five joints and whose condition has not responded adequately to 


methotrexate or who have been unable to tolerate treatment with methotrexate.[9] 


However, the licensed therapeutic indication for etanercept was extended in July 


2012 and is now broader than that covered by TA35 and has no upper age limit (i.e. 


etanercept can be used beyond age 17).[10] There have been no updates to the 


NICE guidance since that time.  


The licence extension in the therapeutic indications allows for use of etanercept in 


these additional groups of patients (i.e. eligible patients with eoJIA ERA and PsA, 


and those aged >17 years) in England and Wales. Extending treatment to these 


patients is anticipated to be the only change to the treatment pathway and service 


provision.  


Adherence and patient convenience/acceptability 


Adherence to the prescribed dose of medication is an important factor in ensuring 


optimal disease outcomes. A targeted literature review using search terminology 


designed to retrieve treatment adherence studies found a number of studies in adult 


RA but only one in JIA (studies of ‘treatment persistence’ were not counted as they 


measure length of time on treatment rather than adherence).This study [38] 


measured adherence using the medication possession ratio (MPR; defined as 


number of days medication dispensed divided by number of days child would have 


been expected to take the medication based on the prescription duration), analysing 


records for 1964 children in US pharmacy database. Adherence to injectable anti-


TNF agents was found to be greater than adherence to either oral or subcutaneous 


methotrexate. 


Additional tests or investigations associated with the technology  


There are no further additional tests, investigations or administration requirements 


above and beyond routine clinical practice for the use of etanercept. Etanercept 


should always be used in line with its SmPC. 
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2.5 Innovation 


Etanercept may be considered an innovative technology with the potential to make 


substantial impact on health-related benefits that are unlikely to be included in the 


QALY calculation, such as productivity/educational participation and caregiver 


burden. A summary of etanercept-related innovation concepts is given below.  


2.5.1 Innovation: impact on the management of JIA 


Etanercept created a 'step change' in the management of JIA 


The advent of biological therapies, of which etanercept was the first to be launched 


in JIA, resulted in a ‘major new era in the medical management of JIA’ and a 


‘paradigm shift’ [8] or ‘dramatic change’ [39] in the pharmacotherapy of JIA. It was 8-


years between when etanercept was first licenced for JIA and when the next 


bDMARD, adalimumab, received a licence. Etanercept therefore provided JIA 


patients with a real step-change in the management of the disease. Etanercept now 


has over 15 years of treatment experience, including information from multiple 


registries investigating long-term effectiveness and safety. 


Etanercept is the only fully human soluble TNF receptor human protein available on 


the market. The other biological agents since licensed for the treatment of children 


with JIA are adalimumab (an anti-TNF monoclonal antibody), abatacept (a selective 


co-simulation modulator with IV administration in JIA indications) and tocilizumab (an 


anti-IL6 receptor monoclonal antibody with IV administration in JIA indications); 


licensing details are shown in Table 5.  


Unlike monoclonal antibodies (e.g. adalimumab), etanercept is not associated with 


the production of neutralising anti-drug antibodies or the potential consequences of 


this such as diminishing drug levels and reduced response to treatment.[16] 


Antibodies to etanercept have been detected in the sera of some subjects treated 


with etanercept, but these antibodies have all been non-neutralising and are 


generally transient. [11] There appears to be no correlation between etanercept 


antibody development and clinical response or adverse events. [11] Many factors 


impact the efficacy and safety of biologics or how an individual patient responds to 
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these treatments. The immunogenicity of a therapeutic agent is one of these factors 


and it should not be considered in isolation when evaluating the overall efficacy and 


safety of a drug. The occurrence of anti-drug antibodies is also influenced by several 


factors including the co-treatment with immunosuppressive drugs such as MTX. Anti-


drug antibodies can be neutralising or non-neutralising and both may impact the 


bioavailability and safety of the drug. Neutralising antibodies bind to the binding site 


of the therapeutic protein and neutralise it, whereas non-neutralising antibodies bind 


to the therapeutic protein but do not neutralise it. As immunogenicity analyses are 


product-specific, comparison of antibody rates with those from other products is not 


appropriate. 


2.5.2 Benefits unlikely to be included in the QALY calculation 


The QALY calculation is unlikely to capture caregiver burden or wider societal 


benefits such as impacts on educational attainment. If not adequately managed, JIA 


can be a painful and disabling condition that impacts on many aspects of a child’s 


life: physical functioning, psycho-social wellbeing (e.g. through disability-related 


stigma, reduced ability to participate in normal social activities, health-related 


anxiety) and educational functioning. [3] This impact can carry through to the 


caregivers (usually parents) in terms of the potential impact on quality of life and 


workforce participation of meeting the child’s extra physical and mobility needs and 


the time needed to attend medical appointments. The benefits of treatments that 


have a beneficial effect on these domains are unlikely to be fully captured by the 


QALY calculation. A targeted literature review was used to identify articles relating to 


the wider benefits of etanercept in JIA, beyond clinical efficacy and gains in HRQoL. 


However, few studies were found; most research in this field relates to adult patients 


with RA. 


Productivity and educational participation 


Although JIA can have a major impact on patients’ ability to perform usual daily 


activities and is likely to affect educational participation and future employment for a 


significant proportion of patients if not well managed, few studies were identified that 


addressed these issues. In a study of young adults with JIA in the UK, Hanson et al 


found widespread difficulties with education (e.g. missing school, inability to 


complete qualifications) and employment.[40] Van Royen-Kerkhof et al. noted that 
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‘children with effectively treated PRD [paediatric rheumatic disease] will experience 


less disease damage, and are able to participate normally in educational 


programmes. Eventually they will be able to participate in the labour market, and [will 


be] less dependent on healthcare support’.[41] Anink et al analysed long-term 


functional outcomes in 43 JIA patients in the Dutch ABC registry who had started 


etanercept a median of 8.5 years earlier and had a median age at the time of 


analysis of 22 years (40% were still using etanercept, 40% were using another 


biologic and 20% were off treatment). They found that the unemployment rate (12%) 


was comparable to the general population and that educational attainment was 


higher than for the general population.[42] 


Caregiver burden 


No studies directly analysing caregiver burden in JIA were found. Prince et al. 


analysed the costs of etanercept treatment in JIA in a group of 49 patients from the 


Dutch ABC registry.[27] Direct medical costs were collected for 1 year before and 27 


months after the start of etanercept treatment. They found that the number of 


outpatient visits to rheumatologists and other specialists was ‘distinctly lower’ (data 


not reported) during etanercept treatment and that there was a substantial decrease 


in hospitalisation costs over time. A reduction in outpatient visits and hospitalisations 


will reduce the burden on the caregiver likely to be associated with travel and lost 


working time related to such visits. 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 26 of 179 


3 Health condition and position of the technology in 


the treatment pathway 


 Juvenile idiopathic arthritis (JIA) is a heterogeneous disease associated with 


inflammation, pain, stiffness and swelling of the affected joints; symptoms often 


leading to morbidity and loss of quality of life. 


 Standard treatment for JIA includes use of DMARDs, such as MTX, alongside 


intra-articular and systemic corticosteroids and NSAIDs. Other treatments such as 


etanercept may also be used.  


 The advent of biological therapies, of which etanercept was the first to be licensed 


in JIA, has been described as a ‘major new era in the medical management of JIA’ 


and a ‘paradigm shift’ [8] in the pharmacotherapy of JIA. 


 Etanercept is the only bDMARD currently recommend by NICE for children aged 4 


to 17 years who have active JIA in at least five joints and whose condition has not 


responded adequately to methotrexate or who have been unable to tolerate 


treatment with methotrexate. 


 Etanercept has been recognised as effective and value for money by other HTA 


bodies in the UK. It has been approved for use by the Scottish Medicines 


Consortium (SMC), and the All Wales Medicines Strategy Group (AWMSG).   


 The licensed therapeutic indication for etanercept was extended in July 2012 and 


is now broader than that covered by TA35, and the upper age limit has been 


removed. 


 Etanercept is the only bDMARD licensed for all JIA subtypes (eoJIA, ERA and 


PsA) included in the NICE final scope. 


 Etanercept is an effective treatment associated with rapid and sustained 


improvements in disease activity, function and health  related quality of life in 


patients with JIA. There is currently variation across the UK in the management of 


adult patients with JIA. Guidance from the Royal College of Paediatrics and Child 


Health (RCPCH) and Royal College of Nursing (RCN) emphasises the need for 
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transitional care into adulthood. Etanercept may be used in adult rheumatology 


care in those patients with active JIA in adulthood.  


 


3.1 Definition and classification of JIA 


The term juvenile idiopathic arthritis (JIA) encompasses all forms of arthritis with 


onset before the age of 16 years and symptoms that persist for more than 6 weeks, 


and for which the cause is unknown.[43] The pathogenesis of JIA remains unclear. 


The onset of symptoms typically begins in childhood and progresses into 


adulthood.[1] The prognosis of JIA varies with subtype, however, the more severe 


types of JIA are associated with severe morbidity that persists into adulthood.[44] JIA 


is now classified according to the Revised ILAR Criteria (published in 2004) [2] which 


define seven subtypes: systemic arthritis, oligoarthritis (subcategories persistent and 


extended [eoJIA]), polyarthritis (rheumatoid factor [RF] positive), polyarthritis (RF 


negative), psoriatic arthritis (PsA), enthesitis-related arthritis (ERA), and 


undifferentiated arthritis. The original ILAR classification was published in 1998.[45] 


Previously, the ACR (1977) classification was used in North America and the EULAR 


(1978) classification in Europe. The pivotal study of etanercept was designed before 


the adoption of the Revised ILAR criteria and used the ACR 1997 classification. The 


CLIPPER study (Horneff 2014) was designed to assess the safety and efficacy of 


etanercept in JIA subtypes as classified using the ILAR criteria.  


3.2 Epidemiology 


Reports of JIA incidence and prevalence rates vary, ranging between 1.63 and 23 


per 100,000 and from 3.8 to 400 per 100,000, respectively [46]. The annual 


incidence of JIA in the UK is approximately 0.1 per 1000 children (1000 new cases 


each year). A recent Interim Clinical Commissioning Policy Statement from NHS 


England suggests there are over 12,000 children with JIA in England and Wales at 


any one time.[5] 


3.3 Aetiology and risk factors 


The aetiology of JIA is not fully understood; both genetic and environmental factors 


are thought to play a role.[47] These may include immune system dysregulation, 
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psychological stress, trauma, hormonal abnormalities and infections. Concordance 


rates of 25-40% have been reported in monozygotic twins and the prevalence rate of 


JIA in the siblings of an affected person is 15- to 30-fold higher than in the general 


population.[6]  


3.4 Diagnosis  


Diagnosis of JIA is based on history and physical examination to exclude joint pains 


with a discernible cause. Joints should be assessed for pain or tenderness, swelling, 


limited movement, decreased strength or muscle atrophy, and bony deformity.[48] 


Laboratory tests include complete blood count, inflammatory markers (erythrocyte 


sedimentation rate, C-reactive protein), autoimmune markers (rheumatoid factor, 


HLA antigens for HLA B27), and imaging. 


3.5 Assessment of response to therapy 


The British Paediatric Rheumatology group (BPRG) guideline recommends a 


systematic pathway for initiation of biologics in children with arthritis [9]. This follows 


a stepped approach including core dataset for assessment, failure of standard 


therapy and eligibility criteria for etanercept as discussed below.  


Failure of standard therapy: patients must have had adequate therapeutic trials of 


methotrexate (defined as below): 


 treatment of at least 3 months at a dosage of parenteral methotrexate of 20 


mg/m2 weekly (unless significant toxicity limited the dose tolerated);  


 ≥5 active joints and ≥3 joints with loss of motion plus pain/tenderness;  


 the disease is only controlled by high doses of corticosteroids (> 0.25 mg/kg 


daily)  with unacceptable side effects and have had active disease (as defined 


above in the last 6-months) before treatment with biologics is initiated.  


Core data set for assessment: The core set data for assessment includes number 


of active joints, number of joints with loss of range of movement, physician’s global 


assessment of disease activity,  parent or patient’s global assessment of wellbeing, 


Child Health Assessment Questionnaire (CHAQ), and C-reactive protein (CRP) or 


erythrocyte sedimentation rate (ESR). 
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Eligibility criteria for biologic therapies such as etanercept: The eligibility criteria 


for treatment with biologics includes a diagnosis of any JIA subtype (polyarticular, 


extended oligo-articular, psoriatic, enthesitis-related or systemic) and features 


including five or more swollen joints and three or more joints with limitation of motion 


and pain, tenderness or both.  


3.6 Symptoms and burden 


JIA is characterised by an inflammatory process that results in painful, swollen joints. 


Joints are typically stiff after inactivity, including in the mornings. Systemic onset JIA 


(which is outside the scope of this MTA) requires the presence of fever along with 


either rash or other specified conditions, but other JIA subtypes may also have 


manifestations outside of the joints, most commonly uveitis and/or growth 


retardation. 


Severity and disease course are variable, but for severely affected children the 


condition can involve significant pain and disability and can seriously affect health-


related quality of life, daily activities, educational participation and emotional well-


being.[7]  In some children, if not adequately managed, JIA can lead to long-term 


damage to joints and connective tissue, resulting in growth retardation and/or long-


term disability or functional limitation.[49] However, long-term outcomes have 


generally improved since the introduction of biological therapies. Information on long-


term outcomes for the different subtypes was collated by Shepherd et al. for the 


Technology Assessment Report Protocol commissioned on behalf of NICE for this 


appraisal, and is reproduced in Table 4 below.[1] NHS England estimates that at 


least one-third of children with JIA will continue to experience active disease and 


require care into adulthood.[50]   
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Table 4 Long-term outcomes in JIA 


 


 


Source: Shepherd 2014. [1] 


3.7 Treatment guidelines/guidance for juvenile idiopathic 


arthritis  
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Guidelines and guidance for the treatment and management of JIA have been 


issued by NICE and professional organisations such as the British Society for 


Paediatric and Adolescent Rheumatology (BSPAR). In the UK, etanercept is the only 


biologic currently recommended by NICE for use in active polyarticular arthritis. 


Other biologic agents (abatacept, adalimumab and tocilizumab) have been licensed 


for the treatment of polyarticular juvenile idiopathic arthritis since TA35 was 


published. The majority of the guidelines and guidance are drafted in line with the 


NICE TA35.  


3.7.1 NICE Technology appraisals  


Etanercept (TA35)  


NICE TA35 recommends etanercept as treatment option in children 4 to 7 years who 


have active JIA in at least five joints and whose condition has not responded 


adequately to methotrexate or who have been unable to tolerate treatment with 


methotrexate.[9] 


 Etanercept should only be initiated in a child with JIA in the following 


circumstances:  


 In the last 6 months, the child has five or more swollen joints and three 


or more joints with limitation of motion and pain, tenderness or both 


 The child has not responded following adequate treatment with 


methotrexate for at least 3 months 


 The child does not have a clinical condition that would constitute a 


contraindication to prescription of etanercept. 


 


 Treatment with etanercept is withdrawn if the child experiences an 


unacceptable adverse event or if the child does not respond during the 6 


months following the initiation of treatment or does not continue to respond 


after the initial 6-month trial. 
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3.7.2 Other guidance or guidelines  


British Society for Paediatric and Adolescent Rheumatology (BSPAR)  


The BSPAR guidance [37] stipulates the following:  


 Referral to paediatric rheumatology multidisciplinary team should be made 


for patients with incident or suspected JIA 


 Access to treatment should be prompt, monitoring should be undertaken in 


accordance with BSPAR and NICE guidelines and trained staff should be 


available to give advice, administer or train the patient or carer 


Position of etanercept in the treatment pathway 


The aim of treatment is to achieve complete absence of disease, controlling 


inflammation and joint pain and improving HRQoL.[1] In the UK, etanercept remains 


the most commonly prescribed biologic in JIA, although alternative biologics may be 


used primarily due to the heterogeneous nature of the disease.[51] Furthermore, in 


clinical practice, the choice of biologic treatment may  be dependent on the burden of 


co-morbidity in JIA patients starting new therapies because of the increased risk of 


certain adverse events.[52] Etanercept is the only agent to be licensed specifically 


for the treatment of psoriatic JIA, extended oligoarticular JIA, and enthesitis-related 


JIA.[11] Recently, adalimumab has been licensed in enthesitis-related JIA, and 


tocilizumab is also licensed for the extended oligoarticular subtype. 


 A summary of the biological agents licensed for JIA in line with the NICE scope is 


presented in are shown in Table 5 below. 
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Table 5 Biological agents licensed for the treatment of JIA 
Biological 
agent 


Licensed patient population and formulation 


Abatacept 
[53] 


In combination with methotrexate is indicated for the treatment of moderate to severe 
active polyarticular juvenile idiopathic arthritis (JIA) in paediatric patients 6 years of 
age and older who have had an insufficient response to other DMARDs including at 
least one TNF inhibitor. Only IV formulation licensed in paediatric patients. 


Adalimumab 
[54] 


In combination with methotrexate is indicated for the treatment of active polyarticular 
juvenile idiopathic arthritis, in patients from the age of 2 years who have had an 
inadequate response to one or more disease-modifying anti-rheumatic drugs 
(DMARDs). Can be given as monotherapy in case of intolerance to methotrexate or 
when continued treatment with methotrexate is inappropriate; active enthesitis-related 
arthritis in patients, 6 years of age and older, who have had an inadequate response 
to, or who are intolerant of, conventional therapy. Administered by subcutaneous 
injection 


Etanercept 
[11] 


Polyarticular course JIA and extended oligoarthritis after inadequate 
response/intolerance to methotrexate, from age 2; psoriatic arthritis after inadequate 
response/intolerance to methotrexate, from age 12; enthesitis-related JIA after 
inadequate response/intolerance to conventional therapy from age 12. Administered 
by subcutaneous injection. 


Tocilizumab 
[55] 


In combination with methotrexate is indicated for the treatment of juvenile idiopathic 
polyarthritis (rheumatoid factor positive or negative and extended oligoarthritis) in 
patients 2 years of age and older, who have responded inadequately to previous 
therapy with MTX. Can be given as monotherapy in case of intolerance to MTX or 
where continued treatment with MTX is inappropriate. Also licensed for systemic JIA. 
Only IV formulation licensed in paediatric patients. 


 


Etanercept is already established in the treatment pathway in England and Wales as 


a second-line therapy for JIA (following inadequate response or intolerance to 


methotrexate, or to NSAIDs in the case of enthesitis-related arthritis). It is currently 


the only biological agent recommended by NICE in children aged 4 to 17 years who 


have active JIA in at least five joints and whose condition has not responded 


adequately to methotrexate or who have been unable to tolerate treatment with 


methotrexate.[9] However, the licensed therapeutic indication for etanercept was 


extended in July 2012 and is now broader than that covered by TA35, and the upper 


age limit has been removed.[10] The licensed therapeutic indications for etanercept 


in JIA are now as follows: 


 Treatment of polyarthritis (rheumatoid factor positive or negative) and extended 


oligoarthritis in children and adolescents from the age of 2 years who have had 


an inadequate response to, or who have proved intolerant of, methotrexate.  
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 Treatment of psoriatic arthritis in adolescents from the age of 12 years who 


have had an inadequate response to, or who have proved intolerant of, 


methotrexate.  


 Treatment of enthesitis-related arthritis in adolescents from the age of 12 years 


who have had an inadequate response to, or who have proved intolerant of, 


conventional therapy.  


The new licensed therapeutic indication for etanercept allows for treatment of 


patients with JIA including eoJIA, ERA and PsA and, those aged >17 years in 


England and Wales. Extending treatment to these patient populations is anticipated 


to be the only change to the treatment pathway and service provision. 


3.8 Treatment pathway for juvenile idiopathic arthritis  


In UK clinical practice, treatment for JIA often follows a stepped approach, starting 


with non-steroidal anti-inflammatory drugs (NSAIDS) and pulsed or intra-articular 


steroids.[1] If NSAIDs are not adequate, a disease-modifying anti-rheumatic drug 


(DMARD), commonly methotrexate, is used. If response to methotrexate (or NSAIDs 


in the case of ERA) is not adequate, or it is not tolerated, biological DMARDs such 


as etanercept may be used. Currently, the choice of first biologic may be inconsistent 


due to the lack of standardised national guidance.[56]  


NHS England in collaboration with BSPAR has issued a treatment pathway for 


consultation, for use pending updated guidance from NICE. However, the guidance 


does not differentiate anti-TNF agents according to their licences and by JIA 


subtypes.  


3.8.1 Treatment pathway for juvenile idiopathic arthritis in adult 


rheumatology care 


JIA symptoms may continue into adulthood but the provision of care for patients 


transitioning to adult services is variable within UK clinical practice. [1]  


Guidance from the Royal College of Nursing (RCN) stipulates that data from the 


BSRBR-BNDR biologics register is fundamental in assessing the use of biologics as 


well as monitoring the transition of care of young people with JIA in to adult 
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services.[57] Furthermore, the Royal College of Paediatrics and Child Health 


(RCPCH) [58] emphasises the need for transitional care to be provided by 


specialised paediatric rheumatology teams involving adult rheumatology teams and 


local hospitals under a shared care arrangement in line with patients’ needs.  


3.9 Equality issues 


No equality issues are expected in this appraisal. Of note, in UK clinical practice, the 


provision of care for patients transitioning to adult services is variable and therefore, 


relevant guidelines/guidance is warranted.  
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4 Clinical effectiveness 


The clinical effectiveness of etanercept within its licensed indication in JIA is 


presented here based on a review of evidence from both interventional and 


observational/registry studies. 


 It was first recommended by NICE in March 2002.[9] Since then, the 


therapeutic indication for etanercept has expanded and now also includes 


extended oligoarthritis (from the age of 2 years), psoriatic arthritis (from the 


age of 12 years) and enthesitis-related arthritis (from the age of 12 years) as 


supported by the pivotal CLIPPER study [10] [11].  


 The lower age range for treating polyarticular disease has also been reduced 


from 4-years to 2-years and the marketing authorisation no longer specifies 


an upper age limit of 17.  


 The license was granted on the basis of a range of studies including, a pivotal 


open-label, double-blind two-part study [12], two open-label single-arm 


studies [13] including a safety extension study [14] and a 3-year registry 


study.[15]   


 Across all the studies, etanercept demonstrated significant clinical 


improvements from baseline in disease activity, functional capability and 


patient-/parent-reported well-being. 


 


 


4.1 Identification and selection of relevant studies 


4.2 Identification of studies  


Three systematic reviews were carried out to identify the relevant evidence from the 


literature on the efficacy and safety of etanercept in a population with JIA 


(polyarthritis (including eoJIA), enthesitis and psoriatic arthritis) who have not 


responded adequately to methotrexate or who have been unable to tolerate 


treatment with methotrexate:  
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 Interventional (both randomised and non-randomised) and observational 


evidence on the clinical effectiveness (both efficacy and safety) of etanercept in 


children and adolescents with JIA.  


 Interventional and observational evidence on etanercept-associated innovation, 


caregiver burden and treatment adherence (see Appendix 1 for eligibility 


criteria).  


 Interventional and observational evidence on HRQoL associated with 


etanercept in children and adolescents with JIA (see Appendix 1 for eligibility 


criteria). 


The search strategies of the respective systematic reviews are provided in Appendix 


1. 


The systematic review process adhered to the Centre for Reviews and 


Dissemination (CRD) guidance for undertaking systematic reviews in health care and 


the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA) 


reporting checklist to ensure transparency and a reproducible method of conducting 


and reporting data from systematic reviews.[59] Flow charts of the study selection 


process are documented in Section 4.1.3 (clinical effectiveness) and Appendix 1 


(HRQoL). 


The electronic databases were searched from inception to 26 January 2015. 


Electronic database searches were limited to peer-reviewed publications available in 


English. Furthermore, only studies on human subjects were eligible for inclusion. 


The following electronic databases were searched: 


 Medline (OVID) 


 Medline In-Process Citations and Daily Update (OVID) 


 Embase (OVID)  


 The Cochrane Library, incorporating; 


 Cochrane Database of Systematic Reviews (CDSR)  
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 Database of Abstracts of Reviews of Effects (DARE)  


 Cochrane Central Register of Controlled Trials (CENTRAL)  


 Health Technology Assessment Database (HTA)  


 NHS Economic Evaluation Database (NHS EED)  


 PubMed (for E-publications ahead of print) 


To retrieve further studies not identified through the electronic database search, 


reference lists of included articles were scanned, and searches for grey literature as 


well as completed and on-going trials, were also carried out.  


Furthermore, the following key conference proceedings covering the last 3-years 


(2012 to February 2015) were searched: 


 European League Against Rheumatism (EULAR) 


 British Society for Rheumatology (BSR) 


 American College of Rheumatology (ACR) 


 European Pediatric Rheumatology (PReS) Congress 


The 2012 EULAR and PReS congresses were conducted as a joint conference. 


Proceedings from all the conferences, except ACR 2014, were available to search 


through EMBASE; search strategies are shown in Appendix 1. ACR 2014 was hand-


searched via the conference website.  


4.2.1 Study selection and data extraction 


The eligibility criteria for the clinical systematic review are shown in Table 6; those 


for the HRQoL and innovation reviews are outlined in Appendix 1. In all cases, 


inclusion was restricted to studies that used the licensed dose of etanercept for JIA 


(0.4 mg/kg twice weekly, maximum dose 25 mg; or 0.8 mg/kg once weekly, 


maximum dose 50 mg). The outcomes extracted are also described in the Appendix 


and were in line with the NICE scope. The screening process (titles ± abstracts and 


full paper stages of the three SRs) for both RCT and non-RCT evidence involved two 


reviewers working independently. Any disagreements were resolved through the 


involvement of a third reviewer or through team discussion until a consensus was 
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reached. The identified studies were initially assessed based on titles ± abstracts. 


Thereafter, full papers of the eligible studies were obtained and assessed further for 


inclusion/exclusion. The reasons for exclusion are documented in Appendix 2. 


A summary of the eligibility criteria for the systematic reviews is presented below.  
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Table 6 Eligibility criteria used in the search strategy for the clinical 
effectiveness evidence 


Domain  Description  


 


Population People with the following forms of JIA: 


 


 polyarthritis (rheumatoid factor positive, rheumatoid factor 


negative and extended oligoarthritis, both onset and course) 


 enthesitis-related arthritis 


 psoriatic arthritis 


Interventions The following intervention within its licensed indication for JIA: 


etanercept 


Comparators  In interventional studies, any comparator as long as it is 


compared with etanercept within its licensed indication for 


JIA 


 In registries, only data relating to etanercept were extracted 


Outcomes  The outcomes measures to be considered include:  


 Disease activity  


 Disease flares  


 Physical function 


 Joint damage  


 Extra-articular manifestations  


 Pain  


 Corticosteroid reducing regimes  


 Body weight and height  


 Adverse effects of treatment  


Study design  All study designs with the exception of case reports. Data were 
only extracted from studies that reported outcomes for at least 
10 patients in at least one relevant study group. 
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4.2.2 PRISMA diagram, clinical effectiveness 


4.2.2.1 Clinical effectiveness evidence   


The electronic database search identified 1365 articles, of which 874 were screened 


(after de-duplication). In total, 803 publications were excluded on the basis of title ± 


abstract. On reapplication of the inclusion/exclusion criteria to the remaining 71 full-


text papers, a further 32 were excluded. Therefore, 39 publications met the inclusion 


criteria and were included in the systematic review for clinical effectiveness. In 


addition 15 conference abstracts were found eligible for inclusion and included in the 


review. In addition, unpublished information and/or data (Pfizer data on file) from five 


studies have been presented, two of which have been classified as on-going studies. 


The PRISMA diagram for the clinical effectiveness systematic review evidence is 


shown in Figure 1.
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Figure 1 PRISMA diagram for the electronic database for clinical effectiveness 
 


 
 


4.3 List of relevant interventional studies  


The efficacy and safety of etanercept has been studied in both randomised and non-


randomised interventional studies as well as observational studies. The evidence 


from observational studies, including registry/real-world data analyses, is presented 


in Section 4.11. 


Eleven publications relating to five primary studies and three extension studies, all 


using the licensed doses of etanercept, were identified (Table 7). Due to the multiple 


time points reported in the long-term extension studies, the decision was made to 


extract data based on only the following time points; primary end point, 12 months, 
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Records identified through database 


searching (n=1365) 


MEDLINE & MEDLINE in-process (n=686) 


EMBASE (n=574) 


Cochrane (n=85) 


PubMed (n=11) 


Additional records identified through other sources 


(n=15) 


Conference proceedings (n=15) 


Records after duplicates 


removed 


(n=874) 


Full-text article assessed 


for eligibility 


(n=71) 


Studies included in 


systematic review (n=54) 


Published studies (n=39) 


Conference proceedings 


(n=15) 


Records screened for 


eligibility 


(n=874) 


Records excluded  


(n=803) 


Full-text articles excluded, with reasons (n=32) 


Too few patients (no outcomes for a relevant group 


with > 9 pts) (n=7) 


No relevant outcomes reported (n=10) 


Etanercept used outside of license (n=7) 


Outcomes not reported separately for etanercept (n=4) 


Review article (n=1) 


Outcomes reported separately for each patient (n=1) 


Article not in English (n=1) 


Removed as duplicate (n=1) 
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and longest follow-up. Lovell 2006 was an interim publication of the Lovell 2000 


study that did not meet any of these criteria, so data were not extracted. Three of the 


studies were used to inform the etanercept marketing authorisation in JIA; Lovell 


2000 (original authorisation), Lovell 2008 (long term efficacy and safety) and Horneff 


2014 (expanded authorisation in 2012, including JIA subtypes). 
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Table 7 List of relevant interventional studies (randomised and non-


randomised) 


Study ID Intervention Comparator Study design Location 


Lovell 2000 
NEJM† [60] 


Etanercept 


None (open-
label phase)  


Placebo 
(Double blind 
phase) 


2 part multicentre study: open-
label, single arm phase, followed 
by randomised, double-blind, 
placebo-controlled phase 


USA 


Mori 2005 Mod 
Rheumatol [61] 


Etanercept or 
control (control 
medication 
NR) 


None Open-label, prospective, single 
arm, multicentre 


Japan 


Horneff 2009 
Rheumatol [62] Etanercept None Open label, single arm, 


multicentre 
Germany 


 
Horneff 2014 Ann 
Rheum Dis*


† 
[13] 


Etanercept None 


Open label, single, arm, 
prospective, multicentre, phase  


3b. Divided in to 2 parts. This 
paper reports Part 1, 12-wk 
primary analysis 


Global 


Zeng 2014 Ann 
Rheum Dis 
(EULAR conf. 
abstract) [63] 


Etanercept Unclear Randomised controlled trial China 


Extension studies 


Lovell 2003 Arth 
Rheum [64] 


Etanercept None 
Open label, single arm, 
multicentre, extension study of 
Lovell 2000 


USA 


Lovell 2006 Arth 
Rheum [65] 


Etanercept None 
Open label, single arm, 
multicentre, extension study of 
Lovell 2000 (Data not extracted) 


USA 


Lovell 2008 Arth 
Rheum


† 
[14] 


Etanercept None 
Open label, single arm, 
multicentre, extension study of 
Lovell 2000 


USA 


Mori 2011 Mod 
Rheumatol [66] 


Etanercept 
Reduced 
dose 
etanercept 


Open-label, single arm, 
multicentre (originally reported, in 
less detail, in Mori 2005), followed 
by double-blind, randomised, 
dose-down extension study 


Japan 


Mori 2012 Mod 
Rheumatol [67] 


Etanercept None 


Open-label, multicentre study, 
extension of Mori 2011[includes 3 
trials; Mori 2005, dose-down and 
lower-dose studies) 


Japan 


Constantin 2013* 
ACR/ARHP (conf. 
abstract) [19] 


Etanercept None 


Open label, multicentre, phase 
3b: Part 2: long-term safety and 
efficacy. Extension of Horneff 
2014 


Global 


* Horneff 2014 reports outcomes separately for the following JIA subtypes in addition to polyarticular: extended oligoarthritis, 
enthesitis-related arthritis and psoriatic arthritis. All other studies report pooled results for a mix of subtypes (see Table 11). 
† studies informing the etanercept marketing authorisation 
NR: not reported; USA: United States of America 
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4.4 Summary of methodology of the relevant interventional 


trials 


All included studies except for CLIPPER (Horneff 2014/Constantin 2013) included 


patients with active polyarticular JIA who had inadequate response or intolerance to 


methotrexate, in line with the etanercept license in JIA. The CLIPPER studies 


(Horneff 2014 and Constantin 2013) were in patients with the JIA subtypes ERA, 


eoJIA and PsA; the inclusion criteria extended below the threshold number of active 


joints for polyarticular disease, and prior MTX was not required for ERA patients 


(these patients had to have inadequate response to NSAIDs). Study populations are 


detailed in Table 8. CLIPPER studies stratified results by JIA subtype; all the other 


studies reported pooled results for the whole study populations. 


The etanercept licensed dose of 0.4 mg/kg (up to a maximum of 25 mg per dose) 


twice weekly or 0.8 mg/kg (up to a maximum of 50 mg per dose) once weekly was 


used in all the included studies. Mori 2011 and Mori 2012 included a reduced dose 


arm but data for the reduced dose were not extracted as this dose is not licensed.  


A major difference between study inclusion criteria was whether or not concomitant 


DMARDs (methotrexate and others) were allowed. Concomitant DMARDs and 


steroid injections were disallowed in the primary studies (Lovell 2000, Mori 2005) 


and extension studies (Mori 2011 and Mori 2012). However, concomitant DMARDs 


were allowed in Horneff 2009, and a maximum of 1 was allowed in Horneff 2014. For 


the rest of the studies, concomitant DMARDs and/or steroid treatments could be 


used. 


Only Lovell 2000 and Mori 2011 (dose-down extension study) had randomised 


phases, both preceded by an open label single arm phase. In addition, a small RCT 


was identified from a conference abstract (Zeng 2014). All the other studies were 


single arm. 


A summary of the methodology of RCT and non-randomised interventional trials is 


presented in Table 8 below. 
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Table 8 Summary of methodology of RCT and non-randomised interventional trials  


Study ID  Population Inclusion criteria  Exclusion criteria  Trial drugs  
Concomitant DMARDs and other 
medications allowed 


Primary 
outcome 
measure 


Study 
duration 


Lovell 2000 
NEJM; open 
label phase 


Patients 4-17 
yrs. with active 
polyarticular JIA 
(≥5 swollen 
joints, ≥3 joints 
with LOM and 
pain/tenderness) 


Active disease 
despite treatment 
with NSAIDs and 
MTX (≥10 mg/m


2
 


body surface area 
per week) 


The patients had normal or nearly normal 
platelet, white-cell, and neutrophil counts, 
hepatic aminotransferase levels, and results 
of renal-function tests. Pregnant and 
lactating patients were excluded, and girls 
with childbearing potential were required to 
use contraception throughout the study. 
Patients with major concurrent medical 
conditions were also ineligible 


Etanercept 0.4 
mg/kg twice 
weekly (max 25 
mg/dose) 


MTX discontinued 14 d prior to ETN 
initiation; other DMARDs discontinued 
28 days prior.  


Steroid injections not allowed during or 
1 month prior. Stable dose NSAIDs 
and low dose corticosteroids permitted 
(≤0.2 mg/kg/day prednisolone - max 10 
mg/day). Pain medication (≥ 12 h 
before joint assessment) 


Definition of 
improvemen
t in open 
label phase 
was % 
achieving 
JIA ACR 30 
(modified 
ACR) 


7 months  


(3 months for 
open label 
phase and 4 
months in the 
Double blind-
phase) 


Lovell 2000 
NEJM; 
double-blind 
phase 


Patients from 
open label 
phase who met 
improvement 
definition 


- As open label phase 


Etanercept 0.4 
mg/kg twice 
weekly (max 25 
mg/dose), or 
placebo 


As open label phase 
No. of pts 
with disease 
flare 


 4 Months for 
Double blind 
phase) 


Mori 2005 
Mod 
Rheumatol  


Japanese 
patients 4-17 
yrs. with active 
polyarticular JIA 


Refractory or 
intolerant to MTX 


Functional ACR Class IV; specified liver or 
renal dysfunction; +ve HIV or hepatitis B or C 
test; anti-ds DNA antibody +ve.  


DMARDs, intravenous immunoglobulin, or 
cytotoxic agents or steroid injection ≤28 days 
before baseline; MTX ≤14 days prior to 
baseline. Anti-TNF, anti-CD4 , diphtheria IL2 
fusion protein treatment; current steroid use 
> prednisolone equivalent of 0.2mg/kg per 
day (max10mg/day) 


Etanercept 0.4 
mg/kg twice 
weekly  (max 25 
mg) 


No DMARDs allowed 


No corticosteroid injections. Pain meds 
not allowed within 12 h of assessment 


Improvement 


of the score 
for JIA 


activity (core-


set score) of 
at least 


30% 


3 mo 


Horneff 2009 
Rheumatol 


Patients 4-17 
yrs. with JIA 
polyarticular 
course with 
active 
polyarticular 
disease (≥5 
active joints) 


Active disease 
despite ttmt with 
NSAIDs and MTX 
(≥10 mg/m


2
 BSA/wk) 


≥3 mo 


Systemic onset JIA; major concurrent 
medical conditions; abnormal lab values 
indicating increased risk 
  


IA corticosteroid injections were not 
permitted within 4 weeks prior to study entry 
and during the trial. 


Etanercept 0.8 
mg/kg once 
weekly (max 50 
mg/wk) 


Concomitant treatments had to be 
kept stable at least 3 months before 
and throughout the study Prednisone, 
up to 10 mg or 0.2 mg/kg, whichever 
less, to be stable during 4 wk before 
and throughout study 


PedACR30/
50/70 


12 wk 


Horneff 2014 
Ann Rheum 
Dis 


eoJIA: 2-17 y; 
ERA 12-17 yrs.; 
PsA 12-17 yrs. 
with ≥2 active 
joints (swollen or 
LOM) +  pain or 
tenderness 


 


Intolerance or 
unsatisfactory 
response to ≥ 3-mo 
course of ≥1 
DMARD or, only for 
ERA, unsatisfactory 
response to ≥ 1-
month course of ≥1 


Other rheumatic diseases; pustular or 
erythrodermic psoriasis. 
Active or history of TB or evidence of latent 
TB, active uveitis within 6 mo, any medically 
important infection within 1 mo. Any prior 
biologics. Any live vaccine within 2 mo. 
Prohibited during specified washout periods: 
immunosuppressive drugs (other than 


Etanercept 0.8 
mg/kg once 
weekly (max 50 
mg/wk) 


Only 1 DMARD (MTX, SSZ, 
chloroquine or hydroxychloroquine), 1 
oral corticosteroid ≤0.2 mg/kg/day or 
10 mg/day (whichever was less), and 1 
NSAID were allowed, with no dose 
changes throughout the study 


% achieving 
JIA ACR 30 
at wk 12 


12 wk 
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Study ID  Population Inclusion criteria  Exclusion criteria  Trial drugs  
Concomitant DMARDs and other 
medications allowed 


Primary 
outcome 
measure 


Study 
duration 


NSAID glucocorticosteroids or allowed medication), 
leflunomide within 6 mo, investigational non-
biologic drugs within 3 mo, non-biologic 
DMARDs (other than MTX, SSZ, 
hydroxychloroquine, or chloroquine), 
combinations of non-biologic DMARDs, 
ultraviolet A/B, or psoralen plus UVA within 4 
wk 


Zeng 2014 
Ann Rheum 
Dis [abstract 
data only] 


Chinese patients 
with 
oligoarticular 
polyarticular and 
SO-JIA 


NR NR 


Etanercept 0.8 
mg/kg once 
weekly  or 
control (control 
medication NR) 


Slow-acting antirheumatic, 
nonsteroidal drugs or adrenocortical 
hormone were applied in these cases 
as basic drugs 


clinical 
remission 
rate 


6 mo 


Extension studies 


Lovell 2003 
Arth Rheum 


As Lovell 2000  As Lovell 2000 
Significant concurrent medical conditions. 
MTX not permitted in 1st y 


Etanercept 0.4 
mg/kg twice 
weekly (max 25 
mg/dose) 


Low dose NSAIDs/corticosteroids 
(≤0.2 mg/kg/day prednisolone - max 10 
mg/day). Pain medication (up to 12-18 
h before joint assessment) 


 


 (interim 
analysis of 
Lovell 2008; 
patients had 
received at 
least 2 years of 
treatment time) 


Lovell 2008 
Arth Rheum 


As Lovell 2000  As Lovell 2000 
As Lovell 2000 and 2003 


 


Etanercept 0.4 
mg/kg twice 
weekly (max 25 
mg/wk) or 0.8 
mg/kg (max 
50mg/wk) 


DMARDs allowed 


After 1 y of the OLE, JRA medications 
permitted.  MTX could be added at a 
dose of 10–20 mg/m


2
/wk 


 8 y 


Mori 2011  
Mod 
Rheumatol; 
double blind 
phase; 
0.4mg/kg 
arm 


Japanese 
patients 4-17 
yrs.  with active 
JIA (≥5 swollen 
joints and ≥3  
joints with LOM 
accompanied by 
pain or 
tenderness) 


Etanercept-naïve. 
Unable to tolerate/ 
inadequate response 
to MTX. Must have 
received NSAIDs 


DMARDs, immunosuppressants, IV 
immunoglobulins, cytotoxics or injected 
corticosteroids within 28 d before baseline 


Etanercept 0.4 
mg/kg or 0.2 
mg/kg twice 
weekly 


No DMARDs allowed 
PedACR30/
50/70 


12 weeks 


Mori 2012 
Mod 
Rheumatol 


Japanese 
patients C 
completing ≥48 
wk of the open 
label study 


 


- NR 


Etanercept 0.4 
mg/kg or 0.2 
mg/kg twice 
weekly 


No DMARDs allowed 
PedACR30/
50/70 12 wk 
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Study ID  Population Inclusion criteria  Exclusion criteria  Trial drugs  
Concomitant DMARDs and other 
medications allowed 


Primary 
outcome 
measure 


Study 
duration 


Constantin 
2013 
ACR/ARHP  
[extension 
study of 
Horneff 
2014; 
CLIPPER 
Part 2] 


Subjects with 
eoJIA (2–17 
years old), ERA 
(12–17 years 
old), or PsA (12–
17 years old) 


As Horneff 2014 As Horneff 2014 
Etanercept 0.8 
mg/kg weekly 
(max 25 mg) 


As Horneff 2014 
As Horneff 
2014 


96 wk 


ACR: American College of Rheumatology; DMARDs: disease-modifying anti-rheumatic drugs; ETN: etanercept; IV: intravenous; JRA: juvenile rheumatoid 
arthritis; LOM: limitation of motion; MTX: methotrexate; NR: not reported; NSAID: non-steroidal anti-inflammatory drugs; OLE: open-label extension; TB: 
tuberculosis
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4.5 Statistical analysis and definition of study groups in the 


relevant interventional trials 


Only three RCTs were identified, one of which had data available in abstract format 


only. A summary of the statistical analysis and definition of study groups for the 


RCTs are reported in Table 9. 
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Table 9 Statistical analysis and definition of study groups in the RCTs 


Study  Hypothesis objective  Statistical analysis  Sample size and power  
Data management, patient 
withdrawals  


Primary studies  


Lovell 2000 Part 1 (Open label study) – 
assess safety and population PK 
of TNFR:Fc in paediatric 
patients with active polyarticular 
course JRA and patient 
response to TNFR:Fc at Day 90. 
Primary outcome: disease 
response.  


 


Part 2 (double-blind portion), 
determine the efficacy of 
TNFR:Fc by evaluating the 
number of patients with disease 
flare after randomization of 
responders at Day 90 to 
treatment with placebo or 
continued TNFR:Fc. Primary 
outcome: Disease flare.  


 


Part 1:  
 
*********** ********** **** ********** 
*** ************ ********* *** ****** 
********* * *** *** ***** *** **** ** 
***** *** **** ****** ** ******* ** 
**** ********** ***** ** **** ** ** ** 
** ** ** ** *** * *******  
 
Part 2: Baseline and 
demographic characteristics 
were compared between 
treatment groups using the 
Wilcoxon rank-sum test and the 
likelihood ratio Chi-square test. 
The percentages of patients with 
a response to therapy who had 
disease flare while receiving 
placebo or etanercept in the 
double-blind 
study were compared by 
Mantel–Haenszel methods.  


 


* tests were two-sided, with a 
significance level of 0.05. 


** *** ***** ** ***** ** ****** **** 
*** *** ** ******** *** ******** ***** 
******* * ****** ** *************** ** 
***** ****  ********* *** ***** **** 
****** * ****** ** *** ******* 
***** *** * ** ***** **** ** ******** 
********** ******* ********* * ****** 
**** ** ** ******** *** ***** ******** 
************* *** ***** ** ****** * 
***********  ********** ** *** **** 
****** ******** * **** ***** **** 
****** * ****** ** *** ****** ***** *** 
* *** ***** 
**** ** ******** ********** ******* 
********** ** ******** *** ***** 
******** ************* 
*** ***** ** ****** * *********** 
*********** 
 
.  


Part 1: Five patients prematurely 
discontinued the study during 
the first 90 days and did not 
continue to Part 2. All patients 
receiving at least one dose of 
the study drug were evaluated 
for the primary efficacy outcome.  
 
 
 
Part 2: Patients who withdrew 
early without disease flare were 
counted in the analysis with 
those who continued to have a 
response. In all summaries of 
measures of disease activity, a 
last-observation-carried-forward 
approach was used for missing 
data or visits and for patients 
who withdrew early. 
 
 
 


Zeng 2014 


(EULAR abstract data only) 
NR  NR  NR  NR  


Extension studies  


Mori 2011 (Dose-down 
extension study) 


Efficacy and safety of etanercept 
(0.2 mg/kg (up to a maximum of 
12.5 mg) †† vs. 0.4 mg/kg (up to 
a maximum of 25 mg) twice 
weekly). 


Primary efficacy analysis was 
performed on the full analysis 
set (FAS) consisting of all the 
subjects who had received at 
least one dose of the 
investigated drug, and ACR Pedi 
core set data at baseline and at 
one subsequent visit at least. 


FAS (Full Analysis Set) were 
used as the primary efficacy 
analysis. 


The last-observation-carried-
forward (LOCF) imputation 
approach was used to replace 
the missing data. Secondary 
endpoint results were reported 
as observed data. 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 51 of 179 


Study  Hypothesis objective  Statistical analysis  Sample size and power  
Data management, patient 
withdrawals  


Summary statistics of trough 
drug concentration on each 
assessment day were 
calculated. 


Mori 2012 (Dose-down 
extension study)  


Evaluate the long-term safety 
and efficacy of etanercept in 
Japanese children with JIA. 


Summary statistics such as 
mean, median, standard 
deviation, and confidence 
intervals were used to analyse 
both safety and efficacy results. 


Analysis of safety data was 
based on the safety population, 
defined as all patients who had 
received etanercept, even if only 
one dose was administered. 


FAS (Full Analysis Set) were 
used as the primary efficacy 
analysis. 


 


†† unlicensed dose, data not extracted but included for completeness  


 


4.6 Participant flow in the relevant interventional trials  


Due to the heterogeneity in the reporting of the participant flow parameters across the relevant studies, consistently reported 


parameters were tabulated (Table 10). In most studies the number of patients included in efficacy and safety analyses were 


consistent with the number of patients enrolled. This shows low rates of discontinuation and loss to follow-up. The most commonly 


reported reasons across the studies for treatment discontinuation were patient refusal and adverse events. No deaths were 


reported during treatment across all the included interventional studies. 
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Table 10: Summary of the participant flow in the relevant interventional studies  


 


Study   


Number 
recruited 
and/or 
randomised  


Number of 
efficacy 
evaluated 
population  


Number of 
safety 
evaluated 
population 


Number of 
patients 
completing 
the study  


Overall 
discontinuations  
n(%) 


Lovell 2000 
NEJM 


Open label 
phase: n=69 


69 69 64 5 (7.2)  


Double blind 
phase: n=51 


26 (19 
etanercept and 
7 placebo) 


26 (19 
etanercept and 
7 placebo) 


26 (19 
etanercept and 
7 placebo 
group) 


Etanercept: 
6(12%) placebo 
group: 7(14%)  


Mori 2005 Mod 
Rheumatol 


22 22 22 22 0 


Horneff 2009 
Rheumatol 


20 20 20 20 0 


Horneff 2014 Ann 
Rheum 
Dis[CLIPPER 
Part 1]  


127 122 122 120 7 (5.5) 


Zeng 2014 Ann 
Rheum Dis 


[Abstract data 
only] 


124 124 124 NR Unclear  


Extension studies  


Lovell 2003 Arth 
Rheum 


58 48 48 48 10 (17) 


Lovell 2008 Arth 
Rheum at 8 years  


69 Unclear  Unclear 26 43 (62) 


Mori 2011 Mod 
Rheumatol (Dose 
-down extension 
study Etanercept 
0.4 mg/kg vs. 
0.2mg/kg ) 


12 12 12 10 2 (9) 


Mori 2012 Mod 
Rheumatol 
[results based on 
patients enrolled 
in at least one of 
3 short-term 
studies using 
etanercept])  


32 32 32 18 14 (44)  


Constantin 2013 
ACR/ARHP[Long 
term extension of 
Horneff 2014 
CLIPPER Part 2; 
abstract data 
only] 


127 Unclear Unclear 124 3 (2.3) 
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4.6.1 Baseline demographic and disease characteristics of 


interventional studies  


The main differences between the study populations of the included studies were the 


proportion of patients with systemic JIA, and the use of concomitant DMARDs. 


Systemic JIA is outside the scope of this MTA and therefore, where outcomes for 


patients with JIA were reported separately, these data were not extracted. Where 


reporting was not stratified by subtype, the results of some studies include data from 


systemic JIA patients. Note etanercept is not licensed for the treatment of systemic 


JIA. 


Baseline demographics 


Mean age for overall study populations ranged from 10.5 (Lovell 2000) to 13.7 years 


(Mori 2012). Ethnicity was not generally reported. Where reported, 56-88% of 


patients were of white ethnicity, with Hispanic the second most frequently reported 


category. The Mori trials were in Japanese patients and the Zeng trial was in 


Chinese patients; this may limit generalisability to the UK JIA patient population. 


Baseline height, weight and BMI were reported infrequently across the included 


studies. No study reported specifically on the proportion of patients with prior 


biological use, but patients previously treated with biologics were excluded from the 


Horneff 2009 and Horneff 2014 studies. 


Disease subtype 


Only one primary study, Horneff 2014 (the CLIPPER Part 1 study) and its associated 


extension study (Constantin 2013; CLIPPER Part 2), reported outcomes separately 


by JIA subtype (eoJIA, ERA and PsA). This study formed part of the evidence base 


supporting the licence extension across the JIA subtypes in 2012.  


Concomitant treatment  


Data are available for etanercept both as a monotherapy and in combination with 


DMARDs. In the pivotal study (Lovell 2002), concomitant DMARDs were not allowed 


in the initial phases (methotrexate could be added after 1 year in the long-term 


extension study). The Japanese studies (Mori 2005, 2011, 2012) also disallowed 
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concomitant DMARDs. In the other studies, high proportions of patients (79-90%) 


were on other DMARDs in addition to etanercept. Methotrexate was the most 


commonly used additional DMARD. All studies where the information was reported 


allowed corticosteroid use, although this was restricted to a low dose in some studies 


and some studies disallowed intra-articular steroids (Table 8). The proportion of 


patients using concomitant steroids at baseline, where reported, ranged from 12.6% 


in Horneff 2014 to 20% in Horneff 2009. 


Baseline demographic characteristics, disease subtype and concomitant medication 


use are summarised in Table 11. 
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 Table 11 Baseline demographic, disease and concomitant treatment characteristics of interventional studies 


Study ID, arm and disease subgroup* 
Age, yrs. 
mean (SD) 


% female 
JIA duration- 
yrs., mean (SD) 


JIA subtype at 
inclusion, n (%) 


Concomitant medication use at 
baseline, n (%) 


Lovell 2000 NEJM  


Open label phase 
10.5 62 5.9  


Pauciarticular: 7 (10) 
Polyarticular: 40 (58) 
Systemic: 22 (32) 


At washout) 
Corticosteroids: 25 (36) 


Double-blind phase: etanercept 8.9 76 5.3 
Pauciarticular: 2 (8) 
Polyarticular: 14 (56) 
Systemic: 9 (36) 


At washout 
 
Corticosteroids: 6 (24) 


Double-blind phase: placebo 
 


12.2 58 6.4 
Pauciarticular: 1 (4) 
Polyarticular: 17 (65) 
Systemic: 8 (31) 


At washout 
 
Corticosteroids: 13 (50) 


Mori 2005 Mod Rheumatol  


[only Japanese patients included] 
11.4 (3.7) 81 4.72 


EoJIA: 2 (9.1) 
Polyarticular RF+ve: 11 (50) 
Polyarticular RF-ve:8 (36.4) 
Systemic: 1 (4.5) 


DMARDs not allowed 


Horneff 2009 Rheumatol 12.9 (3.9) 80 4.1 (4.2) 


Polyarticular (RF-): 12 (60) 
Polyarticular (RF+): 4 (20) 
EoJIA: 2 (10) 
ERA: 1 (5) 
Unclassified: 1 (5) 


Prednisone: 4 (20) 
MTX: 12 (60) 
Other DMARDs: 4 (20) 


Horneff 2014 Ann Rheum Dis [CLIPPER Part 1] 


All patients 
11.7 (4.5) 56.7 


26.8 (26.4) 
months 


eoJIA: 60 


ERA: 38 


PsA: 29 


Any DMARD: 109 (85.8)  
Oral corticosteroid: 16 (12.6) 


eoJIA 
8.6 (4.6) 68.3 


31.6 (31.7) 
months 


N/A 
Any DMARD: 54 (90.0) 
Oral corticosteroid: 7 (11.7) 


ERA 
14.5 (1.6) 21.1 


23.0 (19.8) 
months 


N/A 
Any DMARD: 32 (84.2) 
Oral corticosteroid: 8 (21.1) 


PsA 
14.5 (2) 79.3 


21.8 (20.2) 
months 


N/A 
Any DMARD: 23 (79.3) 
Oral corticosteroid: 1 (3.5) 


Zeng 2014 Ann Rheum Dis 


[Abstract data; only Chinese patients included) 
NR NR NR 


Oligoarticular: 17 (27.42) 
Polyarticular: 15 (24.19) 
Systemic: 30 (48.38) 


NR 


Extension studies 


Lovell 2003 Arth Rheum 


[Interim results of the Lovell 2008 long-term 
extension study]  


10 67 5.9  
Pauciarticular: 5 (9) 
Polyarticular: 34 (59) 
Systemic: 19 (33) 


Corticosteroids: 22 (38) 
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Study ID, arm and disease subgroup* 
Age, yrs. 
mean (SD) 


% female 
JIA duration- 
yrs., mean (SD) 


JIA subtype at 
inclusion, n (%) 


Concomitant medication use at 
baseline, n (%) 


Lovell 2008 Arth Rheum 


 [Extension study of the Lovell 2000]  


10.8 (3.9)   


 
81 6.4  (3.4) 


Pauciarticular: 2 (8) 
Polyarticular: 19 (73) 
Systemic: 5 (19) 


 Patients were not receiving 
DMARDs at baseline of the OLE trial. 
At 8 years after initiation of the RCT, 
31 of the 58 patients (53%) had 
received 1 or more DMARDs over the 
course of the OLE. MTX was the most 
common DMARD used, with 22 of the 
58 patients (38%) having 
Received MTX at some point during 
the OLE. 
 


Mori 2011 Mod Rheumatol  


(Down-dose extension study) [Japanese patients 
only; Double blind phase, etanercept 0.4 mg/kg 
arm] 


13.5 100 6.68 
Polyarticular:  5 (83.3)  
Pauciarticular:  1 (16.7)  
Systemic: 0 (0) 


NR; DMARDs not allowed. 


Mori 2012 Mod Rheumatol 


(patients recruited from Mori 2005; Mori 2011 
(dose-down extension and double blind study and, 
lower dose open label study) 


13.7 87.5 6.08 
Polyarticular: 28 (87.5) 
Pauciarticular: 3 (9.4) 
Systemic: 1 (3.1) 


Corticosteroids: 26 (81.3). 


Constantin 2013 ACR/ARHP  


[Abstract data only; Extension study of Horneff 
2014 CLIPPER Part 2 )  


11.7 (4.5) 56.7 
26.8 (26.4) 
months 


eoJIA: 60 (47.2) 
ERA: 38 (29.9) 
PsA: 29 (22.8) 


Concomitant therapy with only 1 of the 
following was permitted: 
methotrexate, hydroxychloroquine, 
Chloroquine, or sulfasalazine. 


* Except where otherwise stated, all studies report a single arm of etanercept-treated patients, with no separate baseline reporting by disease subgroup  
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Baseline disease activity 


Baseline disease activity was measured in all studies using the JIA ACR (also known 


as PedACR) core assessment set (physician global assessment disease activity, 


parent global assessment wellbeing, number of active joints, number of joints with 


limitation of motion, CHAQ score, and ESR or CRP); some studies also reported a 


VAS rating for pain. Baseline severity is summarised in Table 12. Note that for all 


scales, including wellbeing, a higher score indicates worse severity. In most studies 


patient-reported ratings were given by either the patient or parent, depending on 


child’s age.  


 In the pivotal study (Lovell 2000), physician’s global assessment (PGA) of 


disease activity was 7 on a 0 to 10 scale. Baseline disease activity in the other 


studies was somewhat lower, ranging from 1 (0-10 scale) in Mori 2012 to 42 (0-


100 scale) in Horneff 2009 and 5 (0-10 scale) in Horneff 2014. Lovell 2000 and 


extension, and Mori 2005, reported median scores; all other studies reported 


means.  


 Patients in Lovell 2000 had many more active joints at baseline (median 28) 


than any other study; in contrast, Horneff 2014 reported a mean of 6.7 active 


joints at baseline.  


 CHAQ scores were also higher in Lovell 2000 and Mori 2005, indicating greater 


disability at baseline.  


 Patients/parents in Horneff 2014 reported greater pain (mean 5.1 on 0-10 VAS) 


than those in Lovell (median 3.6). Patient/parent global assessment of 


wellbeing was 5 in both studies. 


 JADAS score was not reported. Mori 2011 reported DAS28 (mean DAS28 


score 5.62 at baseline; DAS score is not validated for children). Mori 2005 


reported a DAS efficacy score but not baseline data.  


 The ACR core assessment set also records a laboratory measure of 


inflammation. Some studies report erythrocyte sedimentation rate, some report 


C-reactive protein, and some report both; some report mean values and some 
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report median. Cross-trial comparisons may not be valid because of differences 


in laboratory techniques.  
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Table 12 Baseline disease severity of participants in the studies across treatment groups (clinical measures) 


Study ID, arm and 
disease subgroup 


PGA disease 
activity


a
  


PGA wellbeing
b
  No. active joints  


No. joints with 
LOM 


CHAQ score VAS pain 


Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 


Lovell 2000 NEJM  


Open label phase 
NR 7* NR 5 * NR 28 NR 23 NR 1.4 NR 3.6* 


Double-blind phase: 
etanercept 


NR 7* NR 5* NR 32 NR 24 NR 1.6 NR 3.5* 


Double-blind phase: placebo NR 6* NR 5* NR 27 NR 23 NR 1.3 NR 3.5* 


Mori 2005 Mod Rheumatol  NR 5.6* NR 6* NR 13 NR 10 NR 2.4 NR 6* 


Horneff 2009 Rheumatol 
42 
(20.6)** 


NR 
41.3 
(23.5)** 


NR 
17.0 
(8.0) 


NR 
9.3 
(8.9) 


NR 0.5 (0.5) NR NR NR 


Horneff 2014 Ann Rheum 
Dis [CLIPPER Part 1]  


All patients 


5.0* 
(1.8) 


NR 
5.0* 
(2.3) 


NR 
6.7 
(4.6) 


NR 
5.7 
(4.2) 


NR 
 0.8 
(0.6) 


NR 
5.1* 
(2.5) 


NR 


eoJIA 
5.0* 
(1.8) 


NR 
4.8* 
(2.4) 


NR 
7.6 
(5.1) 


NR 
6.3 
(4.4) 


NR 0.9 (0.7) NR 
4.8* 
(2.6) 


NR 


ERA 
5.4* 
(1.9) 


NR 
5.4* 
(2.30 


NR 
5.2 
(3.6) 


NR 
4.8 
(4.0) 


NR 0.7 (0.5) NR 
5.8* 
(25) 


NR 


PsA 
4.7* 
(1.4) 


NR 
4.6* 
(2.2) 


NR 
7.0 
(4.3) 


NR 
5.6 
(4.1) 


NR 0.7 (0.6) NR 
4.6* 
(2.3) 


NR 


Zeng 2014 Ann Rheum Dis NR NR NR NR NR NR NR NR NR NR NR NR 


Extension studies 


Lovell 2003 Arth Rheum NR 7* NR 5* NR 29 NR 24 NR 1.4 3.6* NR 


Lovell 2008 Arth Rheum 
6.4* 
(0.3) 


6.5* 
4.8* 
(0.3) 


5.0* 
30.1 
(1.9) 


28.5 
27.5 
(2.0) 


23.5 1.5 (0.1) 1.4 NR NR 


Mori 2011 Mod Rheumatol 


(Down-dose extension study) 
Double blind phase, 
etanercept 0.4 mg/kg arm 


NR NR NR NR 1.5 NR 0 NR 0.35 NA NR NA 
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Study ID, arm and 
disease subgroup 


PGA disease 
activity


a
  


PGA wellbeing
b
  No. active joints  


No. joints with 
LOM 


CHAQ score VAS pain 


Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 
Mean 
(SD) 


Median 


Mori 2012 Mod Rheumatol 
[patients recruited from 
Mori 2005; Mori 2011 (dose-
down double blind and 
lower dose open label 
study) 


1.03* NR 2.4* NR 3.0 NR 0.9 NR 0.492 NR NR NR 


Constantin 2013 ACR/ARHP 
[CLIPPER Part 2; Extension 
study of Horneff 2014] 


As 
Horneff, 
CLIPPE
R Part 
1  


NA 


As 
Horneff, 
CLIPPE
R Part 
1 


NA 


As 
Horneff, 
CLIPPE
R Part 
1 


NA 


As 
Horneff, 
CLIPPE
R Part 
1 


NA 


As 
Horneff, 
CLIPPE
R Part 1 


NA R NA 


a
 PGA, physician global assessment; 


b
, PGA parent or patient global assessment; CHAQ, childhood health assessment questionnaire, 0-3 scale, 0=no 


disability, 3=very severe disability; LOM, limitation of motion; VAS, visual analogue scale 
* Visual analogue scale 0-10; ** visual analogue scale 0-100 
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4.7 Quality assessment of the interventional trials  


Two studies, Lovell 2000 and Mori 2011 (dose-down extension Japanese study) had 


randomised double-blind phases and the rest were open-label, single-arm studies. 


Quality assessment for the interventional trials with randomised phases is shown in 


Table 13. Quality assessment was only carried out on the double-blind phases of 


these studies. Lovell 2000, the etanercept pivotal study, was of high quality and 


satisfied ethical and methodological considerations, with an initial open-label phase 


followed by a double-blind phase. Of note, Lovell  2000 was described as a high 


quality trial in NICE TA35.[9]   


The quality of the non-randomised interventional studies was assessed using the 


Newcastle-Ottawa scale [68] (Table 14). In this assessment system, a star (*) 


indicates good quality for that parameter. Overall, the studies consistently fulfilled the 


criteria for patient selection, comparability and outcome measures, and can thus be 


considered representative of the JIA cohort seen in clinical practice.  


Only full papers were assessed for quality: Zeng was reported as a conference 


abstract only and therefore insufficient information was available for a credible 


quality assessment to be carried out.
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Table 13 Quality assessment results for the interventional trials with 
randomised phases 


Trial number (acronym) Lovell 2000 NEJM 
(pivotal study) 


 


Mori 2011 Mod 
Rheumatol (dose-
down extension 
study, etanercept 
0.4 mg/kg arm) 


 


Was randomisation carried out 
appropriately? 


Yes Yes  


Was the concealment of 
treatment allocation adequate? 


Yes  Yes  


Were the groups similar at the 
outset of the study in terms of 
prognostic factors?  


Yes  Yes  


Were the care providers, 
participants and outcome 
assessors blind to treatment 
allocation? 


Yes  Yes  


Were there any unexpected 
imbalances in drop-outs between 
groups? 


No  No  


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


No  No  


Did the analysis include an 
intention-to-treat analysis? If so, 
was this appropriate and were 
appropriate methods used to 
account for missing data? 


Yes  Yes 


Adapted from Systematic reviews: CRD’s guidance for undertaking reviews in 
health care (University of York Centre for Reviews and Dissemination)  


 



http://www.york.ac.uk/inst/crd/pdf/Systematic_Reviews.pdf

http://www.york.ac.uk/inst/crd/pdf/Systematic_Reviews.pdf
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Table 14 Newcastle-Ottawa quality assessment (non-randomised interventional studies; * indicates good quality) 


  Selection   Comparability Outcome    


Study ID Study design 
Representativeness of the 
exposed cohort 


Ascertainment 
of exposure 


Comparability of 
cohorts on the 
basis of the 
design or 
analysis   


Assessment 
of outcome 


Was follow-up 
long enough 
for outcomes 
to occur 


Adequacy of 
follow-up of 
cohorts 


Mori 2005 
Mod 
Rheumatol  


Open-label, 
prospective, 
single arm, 
multicentre 


Representative - Inclusion 
criteria matches that of other 
trials. No major exclusions* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 
No pts lost to 
follow up* 


Horneff 2009 
Rheumatol  


Open label, 
single arm, 
multicentre 


Representative - Inclusion 
criteria matches that of other 
trials. No major exclusions 
except major concurrent 
medical conditions* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 


No pts lost to 
follow up. 
Unlikely to 
introduce bias. * 


Horneff 2014 
Ann Rheum 
Dis 


Open label, 
single, arm, 
prospective, 
multicentre, 
phase 3b. 
Divided in to 2 
parts 


Representative -. Inclusion 
criteria match that of other 
trials. No major exclusions 
except other rheumatic 
diseases* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 


No pts lost to 
follow up. 
Unlikely to 
introduce bias. * 


Lovell 2003 
Arth Rheum 


Open label, 
single arm, 
multicentre, 
extension study 
of Lovell 2000 


Approx. 1/3 systemic- Inclusion 
criteria matches that of other 
trials. No major exclusions 
except major concurrent 
medical conditions - somewhat 
representative* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 


1 pt. lost to 
follow-up. 
Unlikely to 
introduce bias* 


Lovell 2008 
Arth Rheum 


Open label, 
single arm, 
multicentre, 
extension study 
of Lovell 2000 


Approx. 1/3 systemic- Inclusion 
criteria matches that of other 
trials. No major exclusions 
except major concurrent 
medical conditions - somewhat 
representative* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 


3 pts 
discontinued due 
to parental 
refusal, protocol 
issues or loss to 
follow-up. 
Unlikely to 
introduce bias* 
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  Selection   Comparability Outcome    


Study ID Study design 
Representativeness of the 
exposed cohort 


Ascertainment 
of exposure 


Comparability of 
cohorts on the 
basis of the 
design or 
analysis   


Assessment 
of outcome 


Was follow-up 
long enough 
for outcomes 
to occur 


Adequacy of 
follow-up of 
cohorts 


Mori 2012 
Mod 
Rheumatol 


[Japanese 
patients 
recruited from 
Mori 2005; 
Mori 2011 
(dose-down 
double blind 
and lower dose 
open label 
study) 


Open-label, 
multicentre 
study, extension 
of Mori 2011 


Representative - Inclusion 
criteria matches that of other 
trials. No major exclusions 
unless safety problems in 
short-term study* 


Trial setting* Single arm 
Investigator 
assessment 


Yes* 
No loss to follow-
up. Unlikely to 
introduce bias* 
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4.8 Clinical effectiveness results of the interventional trials 


Summary of efficacy, interventional studies 


Etanercept demonstrates sustained ACR response on the treatment of JIA and 


across the subtypes  


 Efficacy of etanercept at 3 months using JIA ACR response criteria has been 


demonstrated in a range of studies, including as monotherapy (no concomitant 


DMARDs) and combination therapy (i.e. concomitant methotrexate or other 


DMARDs were permitted), and in three JIA subtypes in addition to polyarticular 


JIA.  


 In the pivotal study (Lovell 2000), 74% of patients in the open label phase 


achieved ACRPedi 30 (the definition of response) at 3 months with etanercept 


monotherapy and entered the double blind study phase (n=51).  


 In the 4-month double-blind phase, 28% of patients receiving etanercept and 


81% receiving placebo (p=0.003) withdrew due to disease flare (the primary 


end point). 


  At the end of the study 80% of patients receiving etanercept achieved ACR 


Pedi 30, compared with 35% in the placebo arm (all of whom had previously 


received open label etanercept) (p<0.01). 


 The majority of patients obtained greater degrees of improvement in ACR Pedi 


response from baseline with etanercept compared to placebo: at the end of the 


study (7 months) ACR Pedi 50 was achieved by 72% vs 23% and ACR Pedi 70 


by 44% vs 19%. 


Open label treatment extension 


 JIA ACR 70 response of higher was achieved by 100% of patients with 8 years 


follow up (11/11) and 61% LOCF (28/46) (Lovell 2008). 


 At 8 years, rates of JIA ACR 30, 50, 70, 90 and 100 were 83%, 77%, 61%, 41% 
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and 18% respectively (LOCF). 


Etanercept is clinically effective in all the JIA subtypes studied 


 The CLIPPER study was a phase IIIb open-label interventional study designed to 


assess the safety and efficacy of etanercept in JIA subtypes as classified using 


the ILAR criteria. 


 In part 1 of the CLIPPER study [13] ACR 30 was achieved by 89.7% of subjects 


with extended oligoarticular JIA, 83.3% with enthesitis-related JIA, 93.1% with 


psoriatic JIA at week 12. Overall ACR50, 70 and 90 were achieved by 81.1%, 


61.5% and 29.8%. Inactive disease was achieved by 12.1% at week 12. 


 In part 2 of CLIPPER (Constantin 2013) at 96 weeks, 99.1% achieved ACR 30, 


98.1% achieved ACR 50 and 65.4 achieved ACR 90 (observed case data). 


Inactive disease was achieved by 34.0%. 


 


4.8.1 JIA ACR response 


All the interventional studies (except Mori 2012) reported information on the number 


or percentage of patients achieving at least one of the JIA ACR response criteria 


(also known as ACRPedi) [69]: JIA ACR 30/50/70/90 indicates at least a 30/50/70/90 


per cent improvement from baseline based on the six ‘core set’ assessments 


(physician global assessment disease activity, parent global assessment wellbeing, 


number of active joints, number of joints with limitation of motion, CHAQ score, and 


ESR or CRP). JIA ACR 30 is generally considered the minimum satisfactory level of 


response. JIA ACR response in the included studies is summarised in Table 15. 


Achievement of JIA ACR 30 was the definition of response in the pivotal trial of 


etanercept (Lovell 2000). This was a modified definition in which ‘joints with limitation 


of motion’ (LOM) was modified to ‘joints with LOM and with pain, tenderness or both’; 


this was to eliminate counting joints with contractures that might not have improved 


during the short course of treatment (Lovell 2000). In the primary interventional study 


leading to the license amendment of etanercept for the eoJIA, ERA and PsA 


subtypes (Horneff 2014), JIA ACR 30 was the primary end point.  
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In the pivotal study (Lovell 2000), 74% of patients in the open label phase achieved 


JIA ACR 30 at 3 months. After a further 4 months, 80% of patients receiving 


etanercept in the double-blind phase achieved JIA ACR 30, compared with 35% in 


the placebo arm (all of whom had previously received open label etanercept). The 


percentage of patients achieving JIA ACR 30 at 3 months was 95% in Horneff 2009, 


90.9% in Mori 2005 and 2011, and 88.6% in Horneff 2014. The percentage was 


lower (67%) in the Mori 2011 double-blind phase but only six patients were 


evaluated. JIA ACR 30 was frequently maintained in long-term follow-up studies: in 


Lovell 2003, 69% of 43 evaluated patients had JIA ACR 30 at 24 months, and 83% 


of 48 patients had JIA ACR 30 at 8 years (last observation carried forward in the 8 


year analysis) in Lovell 2008.  


The majority of patients obtain degrees of improvement with etanercept greater than 


JIA ACR 30, both at 3 months and in the long term. In the double-blind phase of the 


pivotal study (Lovell 2000), 72% of patients who received etanercept and 23% of 


patients receiving placebo met the definition of JIA ACR 50 at 7 months. 


Furthermore, the definition of JIA ACR 70 was met by 44% and 19% of patients 


receiving etanercept and placebo, respectively. After 8 years (Lovell 2008), the 


definitions of JIA ACR 50, 70 and 90 were met by 77%, 61% and 41% of patients (n 


= 46 to 48), respectively (LOCF; 16 patients completed year 8). 


Outcomes by JIA subtype 


The CLIPPER study (Horneff 2014, Constantin 2013) included only patients with 


extended oligoarticular (n=60), enthesitis-related (n=38) and psoriatic (n=29) JIA.  In 


the overall study population, JIA ACR 50, 70, 90 and inactive disease were achieved 


in 81.1%, 61.5%, 29.8% and 12.1%, respectively at 12 weeks. At 96 weeks, 99.1%, 


98.1% and 65.4% of those patients still receiving treatment had met the definition for 


JIA ACR 50, 70, 90 respectively. 


Patients were also using varying regimens of other DMARDs and corticosteroids, 


which was noted as a limitation of the study (Horneff 2014), but these were already 


present at baseline and doses had to be stable throughout the study. 


Improvements were also reported in subtype-specific outcome measures (not 


tabulated): in ERA there was a >50% improvement from baseline in tender entheseal 
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score at 12 weeks; in PsA there was a 48.2% improvement in body surface area of 


psoriasis and a 39.6% improvement in physician global assessment of psoriasis. 
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Table 15 JIA ACR response in the interventional studies 


        JIA ACR 30 JIA ACR 50 JIA ACR 70 JIA ACR 90 


Study ID,  design 
and time point 


JIA 
subtype* 


No. on arm 
at time 
point 


No. in ACR 
evaluation 
population


†
 


 n 
 % (95% 
CI) 


 n % (95% CI)  n  % (95% CI)  n % (95% CI) 


Lovell 2000 NEJM  


Open-label phase 
3 mo 


All 69 69 51 74 (NR) 44 64 (NR) 25 36 (NR) NR NR 


Double-blind phase, 
etanercept 
4 mo (7 mo from 
baseline) 


All 25 25 ** ******* ** ****** ** ****** NR NR 


Double-blind phase, 
placebo 
4 mo (7 mo from 
baseline) 


All 26 26 ** ******* ** ****** ** ****** NR NR 


Mori 2005 Mod 
Rheumatol  


12 wk 


All 22 22 20 
90.9 (70.8 to 
98.9) 


20 
90.9 (70.8 to 
98.9) 


** 
**** 


********** 
NR NR 


Horneff 2009 
Rheumatol  


12 wk 


All 20 20 19 95 15 75 15 75 NR NR 


Horneff 2014 Ann 
Rheum Dis 
[CLIPPER Part 1] 


12 wk 


All 127 variable ******* 
 
88.6 (81.6-
93.6) 


***** 
81.1 (73.1-
87.7) 


***** 
61.5 (52.2-
70.1) 


***** 
29.8 (21.8-
38.7) 


12 wk eoJIA 60 variable ***** 
89.7 (78.8-
96.1) 


***** 
**** 
*********** 


***** 
**** 


*********** 
***** 


**** 


*********** 


12 wk ERA 38 variable ***** 
83.3 (67.2-
93.6) 


***** 
**  


*********** 
***** 


**** 


*********** 
***** 


***** 
*********** 


12 wk PsA 29 variable ***** 
93.1 (77.2-
99.2) 


***** 
**** 


*********** 
***** 


**** 


*********** 
**** 


**** 


********* 


Zeng 2014 Ann 
Rheum Dis 
[Abstract data 
only] 


6 mo 
 


All 


Polyarticular  


Oligoarticular  


32 


17 


15 


NR 


Unclear 


Unclear  


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


80 


NR 


NR 


NR 


NR 


NR 


>50 


NR 


NR 


NR 


NR 


NR 


NR 


NR 


NR 
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        JIA ACR 30 JIA ACR 50 JIA ACR 70 JIA ACR 90 


Study ID,  design 
and time point 


JIA 
subtype* 


No. on arm 
at time 
point 


No. in ACR 
evaluation 
population


†
 


 n 
 % (95% 
CI) 


 n % (95% CI)  n  % (95% CI)  n % (95% CI) 


Extension studies 


Lovell 2003 Arth 
Rheum 
 


12 mo 


 


 


All 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


 


 


NR 


24 mo All 51 (mITT) 43 35 69 34 67 29 57 NR NR 


24 mo Pauciarticular 4 (mITT) NR 3 75 3 75 2 50 NR NR 


24 mo Polyarticular 30 (mITT) NR 22 73 22 73 19 63 NR NR 


Lovell 2008 Arth 
Rheum 


8 y 


All 


58 (but 26 
were present 
in trial at 
year 8) 


46-48 pts, LOCF; 
core set 
components 
reported for 16 pts 
who completed 
year 8 


40/ 48 83 
36 / 
47 


77 
28/ 
46 


61 
19/ 
46 


41 


Mori 2011 Mod 
Rheumatol 


Open label phase 
12 wk (Dose-down 
Double-blind phase, 
etanercept 0.4 
mg/kg 
12 wk 


All 6 6 4 66.7 4 66.7 3 50 NR NR 


Mori 2012 Mod 
Rheumatol 


Etanercept 0.4 arm 
192 weeks 


All 19 NR NR NR NR NR NR NR NR NR 


Constantin 2013 
ACR/ARHP  


96 wk 
[CLIPPER Part 2; 
Extension study of 


All 127 Unclear  Unclear  
99.1 (94.9, 
100) 


125 
98.1 (93.5, 
99.8) 


121 Unclear  121 
65.4 (55.6, 
74.4) 


eoJIA 60 Unclear  53 Unclear  53 Unclear  55 Unclear  55 Unclear  
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        JIA ACR 30 JIA ACR 50 JIA ACR 70 JIA ACR 90 


Study ID,  design 
and time point 


JIA 
subtype* 


No. on arm 
at time 
point 


No. in ACR 
evaluation 
population


†
 


 n 
 % (95% 
CI) 


 n % (95% CI)  n  % (95% CI)  n % (95% CI) 


Horneff 
2014;abstract 
data] 


ERA 38 Unclear 30 Unclear 30 Unclear  35 Unclear  35 Unclear  


PsA 29 Unclear 27 Unclear 27 Unclear  25 Unclear  28 Unclear  


* if reporting stratified; ‘all’ indicates all patients reported; † number of patients on which the response rate is based
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4.8.2 ACR core assessment set outcomes 


Most studies reported percentage change from baseline in the individual 


components of the JIA ACR core assessment set. For all measures, a negative 


change denotes improvement; in the textual description of improvements, the 


negative has been removed.  


 At 3 months, improvement in physician global assessment of disease activity 


ranged from 60% (Lovell 2000) to 93.6% (Mori 2011, dose-down extension 


study). Where longer follow-up was reported, improvement was durable; Lovell 


2003 reported a 70% improvement at 24 months.   


 Parent global assessment of child’s overall wellbeing was consistently 


improved; improvement and ranged from 47% (ERA and PsA arms, Horneff 


2014) to 72% (Horneff 2009) at 12 weeks.  


 There were also consistently large reductions in the number of active joints. In 


the pivotal study (Lovell 2000) the median number fell from 28 at baseline to 13 


at 3 months, 2.5 at 12 months, 3 at 24 months, and 1 in patients still on study at 


8 years (Lovell 2008). 


 Children’s functional status, as measured by CHAQ score, was consistently 


improved. Improvement at 12 weeks was 37% in Lovell 2000 and ranged from 


10% to 53.6% in other studies. At 24 months, the improvement was 58% in the 


Lovell 2003 study, and Mori 2012 reported an 84.6% improvement at 4 years. 


 In the studies reporting on the JIA subtypes eoJIA, ERA and PsA (CLIPPER 


part 1 [Horneff 2014] and CLIPPER Part 2 [Constantin 2013]), no apparent 


differences in the percentage improvements in physician global assessment 


across the subtypes were noted. Improvements were broadly similar to those 


seen in the wider study populations. 
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Table 16 Outcomes for individual components of the ACR core assessment set 


Study ID, arm, time 
point, no. on arm at 
time point 


Physician global 
assessment disease 
activity (VAS)  


Parent global 
assessment 
wellbeing (VAS) 


No. of active 
joints  


No. of joints with 
LOM 


CHAQ score      


M
e
a
n


 
(S


D
) 


M
e
d


ia
n


 


%
 


c
h
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n


 


%
 


c
h


a
n


g
e
  


E
S


R
 


(m
m


/h
) 


C
R


P
 


m
g


/L
 


Lovell 2000 NEJM   


Open-label phase 


3 mo (n=69) 


NR 2 -60.0 NR 2 -50.0 NR 13 -56 NR 15 -37 NR 0.9 -37 
Median 
20  


Median 
0.8 
mg/dL 


Dbl-blind phase, ETN 


4 mo (7 mo from baseline) 
(n=25) 


NR 2 NR NR 3 NR NR 7 NR NR 9 NR NR 0.8 NR 
Median 
18 


Median 
0.4 
mg/dL 


Dbl-blind phase, placebo 


4 mo (7 mo from baseline) 
(n=26) 


NR 5 NR NR 5 NR NR 13 NR NR 22 NR NR 1.2 NR 
Median 
30 


Median 
3.0 
mg/dL 


Mori 2005 Mod 
Rheumatol  


12 wk (n=22) 
NR 0.6 -88.8 NR 3 -56.3 NR 2 -87.5 NR 1.5 -10.3 NR 1.5 -10.3 


Median 
15 


Median 
0.17 


Horneff 2009 Rheumatol  


12 wk (n=20) 
11.1*
* 


NR -74 
11.6** 
(7.9) 


NR -72 2.9 
(3.6) 


NR -83 
3.0 
(3.9) 


NR NR 
0.26 
(0.46) 


NR -48 
Mean 
(SD):6.9 
(3.9) 


Mean 
(SD)1.6 
(2.9) 


Horneff 2014 Ann Rheum 
Dis  


All pts, 12 wk (n=123) 


-3.5 
(NR) 


NR -70.6 
-2.7 


(NR)  
NR -50.2 NR 


-5.1 
(NR) 


-73.0 
-4.1 
(NR) 


NR -66.9 
-0.5 
(NR) 


NR -53.6 NR 
% 
change 
 -22.1  


EoJIA 12 wk (n=58) 
-3.5 
(NR) 


NR -73.2 
-2.8 
(NR) 


NR -53.1 NR 
-5.5 
(NR) 


-69.8 
-4.5 
(NR) 


NR -64.1 
-0.5 
(NR) 


NR -52.2 NR -18.9 


ERA 12 wk (n=36) 
-3.9 
(NR) 


NR -70.9 
-2.8 


(NR) 
NR -47.6 NR 


-4.3 
(NR) 


-77.7 
-3.4 
(NR) 


NR -67.4 
-0.5 


(NR) 
NR -57.8 NR -36.8 


PsA 12 wk (n=29) 
-3.0 
(NR) 


NR -65.0 
-2.2 


(NR) 
NR -47.7 NR 


-5.2 
(NR) 


-73.8 
-4.3 
(NR) NR -71.7 


-0.4 


(NR) 
NR -51.3 NR -11 
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Study ID, arm, time 
point, no. on arm at 
time point 


Physician global 
assessment disease 
activity (VAS)  


Parent global 
assessment 
wellbeing (VAS) 


No. of active 
joints  


No. of joints with 
LOM 


CHAQ score      
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Zeng 2014 Ann Rheum 
Dis [Abstract data only] 


6 mo (n=32) 
NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 


Extension studies 


Lovell 2003 Arth Rheum 


12 mo (n=NR) 
NR 2.0* NR NR 2.0* NR NR 2.5 NR NR 


12.
5 


NR NR 0.5 NR 
Median 
15.5 


Median 
0.4 
mg/dL 


24 mo (all pts) 


(n=51 
NR 2.0* -70 NR 1.0* -67.0 NR 3.0 -88.0 NR 12 -43 NR 0.4 -58 NR 


Median 
0.1 
mg/dL; 
 -90% 
change  


Lovell 2008 Arth Rheum 


8 y (n=26, 16 completed 8 
y) 


1.6* 
(0.3) 


1.0* NR 
2.0*(0.
6) 


1.0 NR 2.2 
(0.9) 


1.0 NR 
11.8 
(4.4) 


6.0 NR 
0.6 
(0.2) 
 


0.3 NR NR 


Mean 
1.1 (SD 
0.5); 
median 
0.2 


 Mori 2011 Mod 
Rheumatol [Dose-Down 


extension study) 


Dbl-blind phase, ETN 0.4 
mg/kg, 12 wk (n=6) 


0.52* NR -93.6 2.5* NR -44.9 3.7 NR -91.9 3.5 NR -92.4 0.729 NR -56 NR 
0.025 
mg/dL 


Mori 2012 Mod 
Rheumatol 


Etanercept 0.4 or 0.2 
mg/kg/wk 
4 y (n=19) 


0.57 NR -90.7 1.8* NR -54.1 1.4 NR -95.1 0.1 NR 99.1 0.217 NR -84.6 NR 0.02 


Constantin 2013 
ACR/ARHP [CLIPPER 2, 
abstract data only]  
[Extension study of 


NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
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Study ID, arm, time 
point, no. on arm at 
time point 


Physician global 
assessment disease 
activity (VAS)  


Parent global 
assessment 
wellbeing (VAS) 


No. of active 
joints  


No. of joints with 
LOM 


CHAQ score      
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Horneff 2014, CLIPPER 
Part 1]  


96 wk (n=127) 


 (VAS, *1-10 scale, **1-100 scale); % change denotes % change from baseline 
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4.8.3 Disease inactivity and remission 


Inactive disease or clinical remission were not specified as outcomes in the pivotal 


study but are now seen as feasible goals of treatment. The most common definitions 


used are 100% improvement in ACR Pedi, or the Wallace 2004 criteria (or the 


amended 2011 Wallace criteria); the Wallace criteria give definitions for inactive 


disease and for clinical remission (defined as inactive disease for at least 6 months). 


In those interventional studies that record it at this time point, 6.9% to 20% of 


etanercept-treated patients have achieved inactive disease by 12 weeks (Table 17). 


In the CLIPPER studies, the proportion with inactive disease across the JIA subtypes 


rose over time, from 12.1% at 12 weeks (Horneff 2014) to 34.0% at 96 weeks 


(Constantin 2013). The other study to report long-term follow-up was Lovell 2008, in 


which 8 of 45 patients still in follow-up met ACR Pedi 100 criteria at 8 years.  
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Table 17 Inactive disease and remission outcomes, interventional studies 


Study ID,  arm and time 
point 


JIA 
subtype* 


No. on 
arm at 
time point 


Outcome Definition 
Patients 
attaining 
outcome, n (%) 


Lovell 2000 NEJM  


Open-label phase 
3 mo 


All 69 NR NR NR 


Double-blind phase, 
etanercept 
4 mo (7 mo from baseline) 


All 25 NR NR NR 


Double-blind phase, placebo 
4 mo (7 mo from baseline) 


All 26 NR NR NR 


Mori 2005 Mod Rheumatol  


12 wk 
All 22 NR NR NR 


Horneff 2009 Rheumatol  


12 wk 
All 20 Inactive 


disease 
Wallace 2004 
[70] 


5 


Horneff 2014 Ann Rheum 
Dis [CLIPPER Part 1] 


12 wk 


All 127 Inactive 
disease 


Wallace 2011  
[71] 


12.1% (95% CI 
6.9-19.2%) 


12 wk eoJIA 60 “ “ 11.9% (4.9-22.9%) 


12 wk ERA 38 “ “ 16.7% (6.4-32.8%) 


12 wk PsA 29 “ “ 6.9% (0.8-22.8%) 


Zeng 2014 Ann Rheum Dis 


6 mo 
All 32 NR NR NR 


Lovell 2003 Arth Rheum 


12 mo, 24 mo 
All NR NR NR NR 


Lovell 2008 Arth Rheum 


8 y 
All 26 ACR Pedi 


100 
ACR Pedi 
100 


18% (8 of 45) 


 
Mori 2011 Mod Rheumatol 
 


Double-blind phase, 
etanercept 4 mg/kg 
12 wk 


All 6 NR NR NR 


Mori 2012 Mod Rheumatol 


Etanercept 0.4 arm 
mg/kg/wk 
4 y 


All 19 NR NR NR 


Constantin 2013 
ACR/ARHP [CLIPPER Part 
2; abstract data only] 


96 wk 


All  127 Inactive 
disease 


Wallace 2011  
[71] 


34.0% (25.0-
43.8%) 


96 wk eoJIA 60 “ “ Unclear 


96 wk ERA 38 “ “ Unclear  


96 wk PsA 29 “ “ Unclear 
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4.8.4 Pain assessment 


Lovell 2000 and 2008, Mori 2005 and Horneff 2014 reported an assessment of pain 


by parent or child using a VAS (not tabulated). Lovell 2000 reported a 63% reduction 


in pain at 3 months and Mori 2005 reported a 66.7% reduction. Horneff 2014 


reported a 51.9% improvement at the same time point for the overall study 


population; improvement was somewhat greater for eoJIA (58.9%) than for ERA 


(44.9%) or PsA (46.6%). In the longer term, Lovell 2003 reported a 75% 


improvement at 24 months. Lovell 2008 reported that in 16 patients completing year 


8 of follow-up, median pain score was 0.6, compared with 3.6 at baseline. 


4.8.5 JADAS/DAS score 


Most studies did not report JADAS or DAS scores (scores not tabulated). Mori 2012 


reported DAS outcome as a graph only: visual inspection shows a fall in mean 


DAS28 score from approximately 5.8 at baseline to approximately 2.2 at 96 weeks, a 


level which was maintained at 192 weeks. Mori 2011 reported DAS28 scores of 2.64 


and 3.15 at the end of the open label and double-blind phases respectively, 


compared with 5.62 at baseline. Mori 2005 classed DAS28 response (by EULAR 


criteria) as ‘good’ in 8 patients, ‘moderate’ in 12 patients and ‘poor’ in 0 patients. 


4.8.6 Other efficacy outcomes 


Other efficacy outcomes within the scope of the review were reported infrequently in 


the interventional studies.  


Disease flare: number of patients with disease flare was the primary efficacy end 


point in the double-blind phase of the pivotal study (Lovell 2000). The definition of 


flare was based on defined changes in the core set of response variables from the 


beginning of the double-blind study. In the etanercept arm, 7 patients (28%) 


experienced flare, compared with 21 (81%) in the placebo arm (p=0.003). Median 


time to disease flare with placebo was 28 days, compared with over 116 days 


(duration of study was 4 months) in the etanercept arm. After 8 years of the open 


label extension study, which consisted of patients in response at baseline, 6% of 


patients had experienced disease flare (Lovell 2008). No other study reported on 


disease flare. 
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Corticosteroid reduction: the only report of this was in Lovell 2003 at 24 months, 


when 26 of 32 pts (81%) receiving steroids had reduced their dose to <5 mg/day. 


No outcomes relating to joint damage or children’s growth were reported in the 


primary publications of the included studies. ******** ******* ***** ******* **** ** ***** 


********* **** ***** *** ** ******** ** ******* ** ****** ******** ** ******** ** ******* ******* ** 


*** ******** **** ******** ** **** *** 


4.9 Subgroup analysis 


Where relevant, pre-planned analyses specified by the studies, such as JIA 


categorisations (Horneff 2014 and Constantin 2013), have been presented.  


4.10 Meta-analysis 


A meta-analysis was deemed neither feasible nor appropriate to conduct due to the 


differences in study designs, inclusion and exclusion of study participants, variations 


in study outcomes and differences in outcome measures across the bDMARD 


studies.  


4.11 Indirect and mixed treatment comparisons 


In the absence of head-to-head trials comparing etanercept to other biologics we 


considered undertaking an indirect treatment comparison. However, we did not 


consider it feasible due to substantial differences in respective marketing 


authorisations across biologic treatments, scarcity of studies as well as substantial 


heterogeneity. Examples of heterogeneity include; differences in the classification of 


JIA, differences in treatment duration and study designs and type and nature of 


concomitant treatments used. Furthermore, our concerns regarding the robustness 


of an indirect comparison is consistent with the conclusions reached within 


independent published research, which found that no definite conclusions could be 


drawn about the comparative effectiveness of indirectly compared biological agents 


(Otten 2013 and Ungar, 2013). For this reason, we have decided within our 


submission only to present the evidence base for etanercept from the robust 


interventional and observational data for this MTA.  
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4.12 Evidence from observational studies  


Observational/registry studies were included in the evidence base to support the 


long-term clinical effectiveness of etanercept in the JIA population. For example, 


Giannini 2009 formed part of the evidence base for informing the marketing 


authorisation as well as the extension of the etanercept therapeutic indications in 


2012.The study was conducted to determine the long-term safety of etanercept 


administered with or without MTX compared with MTX alone in paediatric subjects 


with polyarticular JIA. Subjects were allowed to use other concomitant DMARDs. Per 


the protocol, subjects in the MTX only arm who discontinued from MTX treatment 


and switched to etanercept treatment or added etanercept to existing MTX within 30-


months of enrolment were allowed to re-enrol in the etanercept only or etanercept + 


MTX arm of the registry. The observational studies cover a range of geographical 


regions including, but not limited to, UK, USA, Germany, France, Italy, Finland, The 


Netherlands, Switzerland and Poland. The results from observational studies may be 


generalisable to JIA populations across a range of clinical practice settings.  


4.12.1 List of relevant observational studies 


All observational studies identified in the review (see Figure 1) are presented. Forty-


one publications, including relevant conference abstracts, were identified, and data 


were also extracted from two unpublished studies. Each publication reported a 


separate analysis, although data from the large registries were analysed in multiple 


publications. Data were extracted for etanercept only, and studies that evaluated 


only a non-licensed dose were excluded. In studies where the dose was not 


specified or not reported, it was assumed that etanercept was being used at its 


licensed dose, and as such these studies were included. Note that some studies 


included a minority of systemic JIA and persistent oligoarticular JIA for which 


etanercept is not licensed. 


The number of patients analysed ranged from 13 (Opoka-Winiarska 2014) to 1925 


(Horneff 2014, BIKER registry).  


A summary of the included observational/registry studies is presented in Table 18 


below
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Table 18 List of the relevant observational studies 


 


Study ID Study design Intervention 
Number of 
patients 


Duration of 
treatment* 


Location 


Horneff 2014 ACR [72] Prospective, registry (BIKER) Etanercept 1925 NR Germany 


Windschall 2015 Clin 
Rheumatol [73] 


Prospective, registry (BIKER 
registry) 


Etanercept 1678 ≥3mo Germany, Austria 


Horneff  2012 EULAR [74] Registry (BIKER) Etanercept 1470 NR Germany 


Geikowski 2014 
J Rhematol [17] 


Registry (BIKER registry), 
retrospective 


Etanercept   863 6 mo Germany, Austria 


Papsdorf 2011 Rheumatology 
[21] 


Long-term, multicentre, 
prospective, open label 
observational study 


Etanercept 787 NR Germany 


Davies 2013 ACR/ARHP [75]  Cohort study (BSPAR) Etanercept 677 NR UK 


Horneff 2009 Ann Rheum Dis 
[76] 


Prospective, observational, 
registry (German ETN 
Registry) 


Etanercept alone 
Etanercept + methotrexate 


604 12 mo Germany 


Giannini 2009† Arth Rheum 
[15] 


Open-label, non-randomised, 
multicentre, phase IV, registry 


Etanercept alone, 0.8 mg/kg 
once weekly (max 50mg) or 
0.4 mg/kg twice weekly (max 
25 mg) 
MTX alone, ≥ 10 mg/m


2/
wk, 


not exceeding 1 mg/kg/wk 
Etanercept (doses as above) + 
MTX (dose at physician's 
discretion) 


594 Up to 36 mo USA and Canada 


Halbig & Horneff 2009 
Rheumatol Int [77] 


Registry 
Etanercept (German 
Etanercept Registry) 


437 Mean (SD): 16 (14.6) mo Germany, Austria 


Kearsley-Fleet 2014 ACR [23] Registry (BSPAR-ETN) Etanercept 422 1 y UK 


Minden 2012 ACR/ARHP [78]  Registry (BIKER and JUMBO) Etanercept 368 NR Germany 


Horneff 2004 Ann Rheum Dis 
[79] 


Prospective, registry 
Etanercept 0.4 mg/kg twice 
weekly (max 25 mg) 


322 
Mean (SD): 13.4 (10.5) 
mo; median 12 mo 


Germany, Austria 


Otten 2011 JAMA [80] 
Prospective, multicentre, 
registry (ABC register) 


Etanercept 262 Up to 87 mo Netherlands 
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Study ID Study design Intervention 
Number of 
patients 


Duration of 
treatment* 


Location 


Tarkiainen 2014 Rheumatol  
[81] 


Observational, multicentre 
Etanercept (other 
interventions not extracted) 


213 NR Finland 


Kearsley-Fleet 2013 
ACR/ARHP [82]  


Registry (BSPAR) Etanercept 191 2 y UK 


Zuber 2011 Med Scin Monit 
[83] 


Registry Etanercept 188 Up to 72 mo Poland 


Otten J Rheumatol 2010 
(Dutch registry) [84] 


Prospective, multicentre, 
observational, registry (Dutch 
registry) 


Etanercept 179 ≥15 mo Netherlands 


Solari et al 2013 [20] 
Retrospective review of 
patient clinical charts and data  


Etanercept 173 Median, 2.2 y Italy  


Prince 2009 Ann Rheum Dis 
[85] 


Prospective, observational, 
multicentre, registry 


Etanercept 0.4 mg/kg twice 
weekly or 0.8 mg/kg once 
weekly 


146 Median 1.7 y Netherlands 


Gerloni 2008 Ann Rheum Dis 
[86] 


Open, single centre, long term 
prospective safety study 


Etanercept 0.4 mg/kg twice 
weekly (max 25 mg); pts could 
switch to infliximab if did not 
respond/did not tolerate ETN 


95 
Mean (SD): 24.1 (17.3) 
mo 


Italy 


Sevcic 2011 Rheumatol [87] Prospective, registry 


Etanercept 0.4 mg/kg body 
weight twice weekly or 
adalimumab 40 mg every 2 
weeks 


72 12 mo Hungary 


Susic 2013 PReS [88] Prospective, observational 
Etanercept 0.4 mg/kg twice 
weekly 


63 Up to 12 mo NR 


Quartier 2003 Arth Rheum 
[89] 


Open-label, prospective, 
multicentre 


Etanercept 0.4 mg/kg twice 
weekly (max 25 mg) 


61 Median 13 mo France 


Klotsche 2014 Arth Care Res 
[28] 


Prospective,  registry (BIKER) Etanercept 61  12 mo Germany 


Loskutova 2014 PReS [90] NR Etanercept or abatacept  54 Up to 24 mo NR 


Prince 2010 Ann Rheum Dis 
[26] 


Prospective, registry  
Etanercept 0.4 mg/kg twice 
weekly or 0.8 mg/kg once 
weekly  


53 ≥ 27mo Netherlands 


Prince 2011 Rheum [91] 
Prospective, registry (ABC 
registry) 


Etanercept 0.4 mg/kg twice 
weekly or 0.8 mg/kg once 
weekly 


49 ≥27 mo Netherlands 


Anink 2014 PReS [42] Registry (Dutch ABC) Etanercept  43 
>5 y (median 8.5y; IQR: 
7.7-10.3) 


Netherlands 
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Study ID Study design Intervention 
Number of 
patients 


Duration of 
treatment* 


Location 


Trachana 2012 EULAR [92]  NR Etanercept 42 2 to 5 y Greece 


Trachana 2013 Clin 
Rheumatol [92] 


Retrospective  Etanercept 41 Mean (SD): 47 mo(15) Greece 


Nielson 2008 Clin Exp Rheum 
[22] 


Registry (Italian ETN Registry) 
Etanercept 0.4 mg/kg twice 
weekly 


40 12 mo Italy 


Vojvodich 2007 
J Rheumatol [93] 


Retrospective, observational 
study 


Etanercept  31 1 y Sweden 


De Sanctis 2013 J Rheumatol 
[94] 


Prospective observational 
study 


Etanercept 0.4 mg/kg twice 
weekly or 0.8 mg/kg once 
weekly 


30 Up to 12 mo Italy 


Alekseeva  2012 EULAR [95] NR 
Etanercept 0.4 mg/kg twice 
weekly (max 25mg) + MTX 15 
mg/m2/wk 


25 Up to 48 wk NR 


Lahdenne 2003 Ann Rheum 
Dis [96] 


Non-randomised, prospective, 
open-label 


Etanercept 0.4 mg/kg twice 
weekly (maximum 25 mg per 
dose); or infliximab 3-4 mg/kg  
at wk 0, 2, 6, and every 4-8 wk 
thereafter 


24 12 mo Finland 


Kietz 2002 Ann Rheum Dis 
[97] 


Open, prospective, 
observational study 


Etanercept 0.4 mg/kg twice 
weekly 


22 
Mean 16.7 mo (range 4-
26) 


USA 


Calvo 2012 EULAR [98] Retrospective chart review Etanercept 21 Mean 36.6 mo (SD 22) NR 


Robinson 2003 Clin Drug 
Invest [7] 


NR 
Etanercept 0.4 mg/kg (max 25 
mg) 


21 Up to 14 mo USA 


Otten 2011 Ann Rheum Dis 
[99] 


Prospective, multicentre, 
observational 


Etanercept (except 1 pt. on 
adalimumab) 


18 NR Netherlands 


Opoka-Winiarska 2014 PReS 
[100] 


NR Etanercept 13 Mean 24 mo (SD 11.81) NR 


Hooper 2013 Ped Rheum 
[101] 


Review of Amgen clinical trial 
(CTD) and post-marketing 
safety (PMD) databases 


Etanercept (assumed dose of 
50 mg/wk) 


NR NR Global 


******** ****** ****  
******** ******** *********** 
****** **** 


******* ******** *********** 
************* 


*********  *** ****** ** 


*********** *********** ** ****** 
****** 


***** * *********** ************* 
*********** ****** ************* 


********* *** *** ***** ****** ** 
*** ** ********  


*** **** *****  


************* 
************** ******** ***** **** 


************* ****** ***** 
***************** *** ******** 
******** ***** **** ****** *** ** ** 


**** 
********* **** ***** ** *** 
******** ** **** ******** 


******  
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Study ID Study design Intervention 
Number of 
patients 


Duration of 
treatment* 


Location 


******* ****** **** ** ***** ***** ****** 


* refers to the duration reported in the paper; many are ongoing studies. ABC, Arthritis and Biologics in Children; BIKER, Biologika in der Kinderrheumatologie 
(German Biologics JIA Registry); BSPAR, British Society for Paediatric and Adolescent Rheumatology; JUMBO, juvenile arthritis methotrexate/biologics long-
term observation;  † study used to inform the marketing authorisation 


 


4.12.2 Inclusion and exclusion criteria for the relevant observational studies 


The inclusion and exclusion criteria are summarised in Table 19.  


The majority of the studies allowed patients to receive concomitant medications, either methotrexate or other DMARDs. The 


inclusion and exclusion criteria refer to the analysis in the identified paper, not necessarily to the registry as a whole.  


Table 19 Inclusion and exclusion criteria and permitted concomitant medications, observational studies 


 
Study ID  Inclusion criteria Exclusion criteria Concomitant medications allowed 


Horneff 2014 ACR  JIA NR NR 


Windschall 2015 Clin 
Rheumatol 


ERA, PsA, EOJIA, polyarticular JIA RF +ve or -ve, 
newly starting ttmt with etanercept who had data for 
at least the 3 mo visit 


NR DMARDs, steroids 


Horneff  2012 EULAR  JIA NR NR 


Geikowski 2014 
J Rhematol  


All pts in registry treated with ETN at least 6 mo with 
complete data to calculate PedACR response 


NR MTX, NSAIDs, corticosteroids 


Papsdorf Rheum 
2011 


JIA, previously treated with NSAIDs and either 
corticosteroids or MTX (or both) 


NR NSAIDs and corticosteroids 


Davies 2013 
ACR/ARHP  


NR NR 
 


NR 
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Study ID  Inclusion criteria Exclusion criteria Concomitant medications allowed 


Horneff 2009 Ann 
Rheum Dis 


2-18 y; JIA  Pts with diseases other than JIA. Pts 
treated with  DMARDs other than ETN 
and MTX 


Prednisone 


Giannini 2009† Arth 
Rheum 


2-18 yr. (3 patients <2 y were also included); 
Systemic, oligoarticular or polyarticular JIA ≥ 3 joints 
with active arthritis. Pts were eligible if their disease 
was under control on ≥1 DMARDs or etanercept with 
0 active joints at entry. Pts were receiving 
etanercept, Etanercept + MTX, or MTX at entry. Pts 
in etanercept arm to have started etanercept ttmt 
within 6 months prior to enrolment. Pts in MTX arm 
to have started MTX within 6 months after enrolment. 
All must have an adequate trial of NSAIDs and/or 
prednisone 


Serious medical condition, history of 
drug and/or alcohol abuse or 
malignancies in previous 5 y.  At time of 
enrolment: receiving anti-TNF agent 
other than etanercept, or 
cyclophosphamide, or other 
experimental or biologic agents.  
Previous ttmts: anti-TNF antibody, anti-
CD4 antibody, or IL-2 diphtheria fusion 
protein ttmt or participated in an 
investigational study of a drug or biologic 
agent other than etanercept ≤6 months 
before enrolment 


Sulfasalazine, methotrexate, cyclosporine, 
leflunomide, injectable gold, hydroxychloroquine, 
and azathioprine, NSAIDs and/or prednisone  


Halbig & Horneff 
2009 Rheumatol Int 


JIA; failed/intolerant to MTX NR MTX 


Kearsley-Fleet 2014 
ACR  


Systemic, oligoarticular, polyarticular, psoriatic Pts who stopped ttmt for AE or unknown 
reason 


NR 


Minden 2012 
ACR/ARHP  


NR NR NR 


Horneff 2004 Ann 
Rheum Dis 


Failure to respond to MTX NR MTX, oral corticosteroids  


Otten 2011 JAMA All JIA pts in whom etanercept was initiated as 1
st
 


biologic ttmt and who could have had ≥15 mo follow-
up. No previous biological  


Previous  ttmt with biologicals MTX, other DMARDs, NSAIDs and corticosteroids 


Tarkiainen 2004 
Rheumatol  


JIA, JIA-associated uveitis or chronic anterior uveitis 
without arthritis 


NR DMARDs  


Kearsley-Fleet 2013 
ACR/ARHP  


Severe JIA NR NR 


Zuber 2011 Med Sci 
Monit 


4-17 y; JIA unresponsive or intolerant to MTX 
qualifying for anti-TNF treatment in Poland 


Treatment with another TNF-ɑ  inhibitor DMARDs, NSAIDs, glucocorticosteroids  


Otten 2010 J 
Rheumatol   


JIA with active disease despite max tolerated dose of 
MTX who failed to respond to MTX 


NR MTX, prednisone 
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Study ID  Inclusion criteria Exclusion criteria Concomitant medications allowed 


Solari 2011 J 
Rheumatol  


JIA NR MTX, systemic and intra-articular corticosteroids 


Prince 2009 Ann 
Rheum Dis 


<18 y; All pts with JIA in whom etanercept use was 
granted 


NR DMARDS, no limitations in use of concomitant 
drugs  


Gerloni 2008 Ann 
Rheum Dis 


Fulfilling JIA-ILAR diagnostic criteria; not responsive 
or intolerant ≥DMARD, all had failed MTX 


NR Oral corticosteroids and NSAIDs, MTX and other 
previous DMARDs were continued if tolerated 


Sevcic 2011 
Rheumatol 


4 to 18 y; Polyarticular failed/intolerant to MTX NR MTX, NSAIDS, corticosteroids 


Susic 2013 PReS  Polyarticular JIA NR NR 


Quartier 2003 Arth 
Rheum 


JIA according to the ILAR criteria, “active” chronic 
polyarticular disease (≥5 swollen joints and ≥3 joints 
with pain and LOM ≥ 6 months). Intolerance/ lack of 
efficacy methotrexate (≥0.4 mg/kg/wk) 


Major concurrent diseases. Ongoing 
infection/requirement for a live 
attenuated vaccine. Uncontrolled severe 
systemic symptoms and/or biologic 
features of macrophage activation 
syndrome. Abnormal liver function. Low 
WBC, neutrophil, or platelet count. 
Radiologic evidence of destructive, non-
reversible polyarthritis (Steinbrocker 
class III or IV) 


DMARDs, including MTX, had to be withdrawn at 
least 15 days before the initiation of etanercept 
treatment, unless justification was provided by the 
patient’s physician. NSAIDs/corticosteroids doses 
stable for at least 1 month before initiation of 
etanercept treatment 


Klotsche 2014 Arth 
Care Res  


JIA NR Corticosteroids, NSAIDs 


Loskutova 2014 
PReS  


Polyarticular JIA NR NR 


Prince 2010 Ann 
Rheum Dis  


<18yrs;  JIA patients eligible for treatment with 
etanercept in The Netherlands who completed 3 
HRQoL questionnaires 


NR DMARDs and concomitant medications 


Prince 2011 Rheum <18 yr.; Polyarticular course, insufficient response to 
MTX at max tolerated dose 


NR MTX, other DMARDs and systemic glucocorticoids 


Anink 2014 PReS  JIA refractory to MTX NR NR 


Trachana 2012 
EULAR 


JIA previously resistant to conventional treatment 
and >2 y drug exposure 


NR NR 


Trachana 2013 Clin 
Rheumatol 


JIA Latent TB DMARDS, prednisolone 


Nielson 2008 Clin Polyarticular JIA pts with wrist involvement who had NR Methotrexate, corticosteroids 
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Study ID  Inclusion criteria Exclusion criteria Concomitant medications allowed 


Exp Rheum a standard radiograph of both hands and wrists at 
baseline and after 1 y. Refractory or intolerant MTX 


Vojvodich 2007 
J Rheumatol 


Unsatisfactory response/intolerance to MTX Concomitant growth hormone DMARDS 


De Sanctis 2013 J 
Rheumatol 


Polyarticular course JIA ‘Classic atherosclerotic risk factors' NSAIDS 


Alekseeva  2012 
EULAR  


JIA NR NR 


Lahdenne 2003 Ann 
Rheum Dis 


Severe polyarticular course JIA refractory to 
standard ttmt for ≥1 y 


NR DMARDS, NSAIDs 


Kietz 2002 Ann 
Rheum Dis 


Polyarticular course JIA NR DMARDS (ETN was added to current regimen), 
NSAIDs,  corticosteroids 


Calvo 2012 EULAR  < 4 y; Polyarticular JIA NR MTX, prednisolone 


Robinson 2003 Clin 
Drug Invest  


JIA NR NR 


Otten 2011  Ann 
Rheum Dis 


PsA Other JIA types without psoriatic lesions MTX, other DMARDs and systemic glucocorticoids 


Opoka-Winiarska 
2014 PReS  


<5 y at start of therapy NR DMARDS, glucocorticosteroids 


Hooper 2013 Ped 
Rheum  


≤ 30 y; CTD: All subjects participating in ETN clinical 
trials: PMD: registry and post-marketing data 


Recurrent tumours where primary 
tumour occurred prior to ETN exposure 


NR 


******** ****** ****  
******** ******** 
*********** ****** **** 


****** *** ******* ** ** **** ******* ******* *** ********* ** 
***** ***** ******** 
 
 


******** ******* **** * ****** **** **** 
********* **** **** ********. 


********* **** ************** ********* *** ************ 
*** **** *********** ** ********* *** ******** *** 
********* ** ****** ********* *** ** *** ********** 
********* 


*********** *********** 
** ****** ****** 


******** **** * ** *** **** ****** *** **** ********* ********* 
** ************* ******* ** ****  ********* ************* ** 
******** ********** 


******* *** ******* *** ***** **** ****** 
********* ********* ****** ************* 
********* ********** *********, ******** ***** 
**** ************ ******** ********* ********* 


*** ***** ** ********* *********** **** ******** 


************* 
************** ******** 
***** **** ******* ****** 
**** ** ***** ***** 


** ******** **** ** ********* **** *** ** *** * ************** 
*** ********** ********* *** 
**** ******** *** ***** **** ** ********* ****** *** *** ** *** 


*** ********** ******** *** ******* ** ** *** 
******** *** ********* *** *** ** *** * ********* 


****** 


† study informed the etanercept marketing authorisation  
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4.12.3 Baseline characteristics in the relevant observational studies 


Baseline participant characteristics are summarised in Table 20 and Table 21 


Table 21. All studies reported outcomes for a mixed JIA subtype population except for Windschall 2015 and Halbig & Horneff 2009, 


who reported separately on eoJIA, ERA and PsA as well as polyarthritis. In tables where large numbers of data points were not 


reported, ‘NR’ has been replaced with ‘-‘ for clarity of presentation. 
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Table 20 Baseline characteristics of participants in the studies 


Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Horneff 2014 ACR  1925 NR NR NR NR NR 


Windschall 2015 Clin Rheumatol 


ERA 
238 14.8 34.0 3.7 (2.9) ERA: 238 


Corticosteroids: 89 (37.4) 
MTX: 173 (72.7) 
Sulfasalazine: 37 (15.5) 


eoJIA 315 11 75.9 6.3 (4.2) eoJIA: 315 
Corticosteroids: 181 (57.5) 
MTX: 213 (67.6) 
Sulfasalazine: 8 (2.5) 


PsA 127 13.6 66.9 4.4 (3.6) PsA: 127 
Corticosteroids: 31 (24.4) 
MTX: 94 (74.0) 
Sulfasalazine: 5 (3.9) 


Polyarthritis (RF+) 160 15.2 88.1 3.5 (3.2) Polyarthritis (RF+): 160 NR 


Polyarthritis (RF-) 534 12.3 76.0 4.5 (3.8) Polyarthritis (RF-): 534 NR 


Horneff  2012 EULAR  1470 NR NR NR NR NR 


Geikowski 2014 J Rheumatol  863 NR 65.6 NR 


Systemic JIA: 82 (9.5) 
Polyarticular (RF-): 269 (31.2) 
Polyarticular (RF+): 87 (10.1) 
Oligoarticular persistent: 60 (7) 
Oligoarticular extended: 155 (18) 
PsA: 57 (6.6) 
ERA: 124 (14.4) 


Corticosteroids: 382 (44.3) 
MTX: 640 (74.2) 


Papsdorf 2011 Rheum 787 12.5 (5) 64.5 5.12 (3.9) 


Polyarthritis (RF -ve): 230 (9) 
Polyarthritis (Rf+ve): 80 (10) 
Persistent oligoarthritis: 38 (5) 
eoJIA: 127 (16) 
ERA: 112 (14) 
PsA: 59 (8) 


MTX 567 (75) 
Azathioprine 45 (5.7) 
Chloroquine 12 (1.5) 
Ciclosporin 37 (4.7) 
Leflunomide 13 (1.7) 
Mycophenolate mofetil: 3 (0.4) 
Sulfasalazine 29 (3.7) 


Davies 2013 ACR/ARHP  677 10.6 NR 4.6 
Systemic: 15% 
Non-systemic: 85% 


NR 


Horneff 2009 Ann Rheum Dis 


Etanercept 
100 


13.1 (at start 
of ttmt) 
Median 14.9 


58 5.5 (4.6) 


Systemic onset: 8 (8) 
Polyarticular (RF-): 24 (24) 
Polyarticular (RF+): 3 (3) 
Oligoarticular persistent: 8 (8) 


Prednisone (48%) 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


eoJIA: 17 (17) 
ERA: 27 (27) 
PsA: 7 (7) 
Unclassified JIA: 6 (6) 


Etanercept + MTX 504 
12.5 (at start 
of ttmt) 
Median 12.9 


67 4.9 (3.6) 


Systemic: 57 (11.3) 
Polyarticular (RF-): 158 (31.3) 
Polyarticular (RF+): 65 (12.9) 
Oligoarticular persistent:  23 (4.6) 
eoJIA: 73 (14.5) 
ERA: 66 (13.1) 
PsA: 41 (8.1) 
Unclassified: 21 (4.2) 


Prednisone (62%) 


Giannini 2009† Arth Rheum 


MTX 
197 9 73.6 


20.2 (30.7) 
months 


Systemic: 13 (6.6) 
Polyarticular, including pts with eoJIA: 
184 (93.4) 


MTX: 197 (100.0) 
Etanercept: 1 (0.5) 
Hydroxychloroquine: 7 (3.6) 
Sulfasalazine: 3 (1.5) 
Cyclosporine: 0 (0) 
Prednisone: 36 (18.3) 
Intra-articular corticosteroids: 
22(11.2) 


Etanercept 103 10.8 80.6 
58.1 (44.5) 
months 


Systemic: 8 (7.8) 
Polyarticular, including pts with eoJIA: 
95 (92.2) 


MTX: 0 (0.0) 
Etanercept: 102 (99.0) 
Hydroxychloroquine: 7 (6.8) 
Sulfasalazine: 3 (2.9) 
Cyclosporine: 4 (3.9) 
Prednisone: 21 (20.4) 
Intra-articular corticosteroids: 
13 (12.6) 


Etanercept + MTX 294 10.1 72.8 
40.7 (41.7) 
months 


Systemic: 37 (12.6) 
Polyarticular including pts with eoJIA: 
256 (87.1) 
Unknown: 1 (0.3) 


MTX: 294 (100.0) 
Etanercept: 292 (99.3) 
Hydroxychloroquine: 15 (5.1) 
Sulfasalazine: 9 (3.1) 
Cyclosporine: 3 (1.0) 
Prednisone: 78 (26.5) 
Intra-articular corticosteroids: 
46 (15.6) 


Halbig & Horneff 2009 Rheumatol 437 12.1 (at start 70 5.1 (4.0) NA MTX (82.5) 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Int 


All  
of ttmt) 


Polyarthritis (RF-) 138 12.3 76.8 5.7 (4.0) NA MTX(79.0) 
Polyarthritis (RF+) 53 14.3 84.9 3.4 (3.0) NA MTX (92.9) 
Persistent oligoarthritis 15 9.7 60.0 3.3 (3.5) NA MTX (93.3) 
eoJIA 73 11.0 76.7 7.0 (4.0) NA MTX (78.4) 
ERA 51 15.0 49.0 3.2 (2.4) NA MTX (83.0) 
PSA 31 13.5 64.5 5.0 (4.5) NA MTX (76.7) 


Kearsley-Fleet 2014 ACR  422 Median 11 73 
Median 4 y 
(IQR: 2-7) 


All NR 


Minden 2012 ACR/ARHP  386 23 NR 14 NR NR 


Horneff  2004 Ann Rheum Dis  322 NR NR NR 


Systemic onset: 66 (21) 
Polyarticular (RF-): 94 (29) 
Polyarticular (RF+): 39 (12) 
Persistent oligoarticular: 10 (3) 
eoJIA:  54 (17) 
ERA:  26 (8) 
PsA: 17 (5) 
Unclassified JIA: 16 (5) 


Oral corticosteroids: 199 (68)  
MTX: 235 (80) 


Otten 2011 JAMA  262 Median 12.4 71 Median 3 


Systemic: 46 (18)  
Polyarticular (RF-): 102 (39)  
Polyarticular (RF+): 23 (9)  
Oligoarticular persistent 5 (2) 
eoJIA:  57 (22) 
PsA: 17 (6)  
ERA: 12 (5)  


MTX: 234 (89) 
Other DMARDs: 19 (7) 
Corticosteroids: (intra-
articular) 8 (3); (systemic) 96 
(37) 


Tarkiainen 2014 Rheumatol 213 (ENT) NR NR NR NR NR 


Kearsley-Fleet 2013 ACR/ARHP  191 Median 11.0 65 
Median 3.5 
(range 1.7-
7.1) 


Systemic: 25 (13%) 
ERA: 14 (7%) 
EOJIA: 41 (22%) 
Oligoarthritis (persistent): 7 (4%) 
Polyarthritis (RF-): 68 (36%) 
Polyarthritis (RF+): 12 (6%) 
PsA: 8 (4%) 


Corticosteroids: 71 (38) 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Undifferentiated: 15 (8%) 


Zuber 2011 Med Sci Monit  188 10 65 52 mo (41.7) 


Systemic: 28 (15) 
Polyarticular (RF-): 79 (42) 
Polyarticular (RF+): 13 (7) 
Oligoarticular extended: 20 (16) 
Oligoarticular persistent: 27 (14) 
ERA: 1 (0.5) PsA: 2 (1) 
Unclassified: 8 (4) 


Numbers NR 


Otten 2010 J Rheum  179 NR 70 NR 


Systemic JIA: 42 
Polyarticular (RF-): 71 
Polyarticular (RF+): 13 
eoJIA: 37 
PsA: 10 
ERA: 6 


NR 


Solari 2013 J Rheum 173 
Median 9.9 
(6.7-14.3) 


71.1 
Median 2.2 
91.1-3.5) 


Systemic: 27 (15.6) 
Persistent oligoarthritis: 12 (6.9) 
eoJIA: 70 (40.5) 
Polyarthritis (RF-ve): 38 (22) 
Polyarthritis (RF-ve): 7 (4) 
PsA: 6 (3.5) 
ERA: 12 (6.9) 
Undifferentiated: 1 (0.6) 


MTX: 116 (67.1) 
Systemic corticosteroids: 24 
(13.9) 
Intra-articular corticosteroids: 
38 (22.0) 


Prince 2009 Ann Rheum Dis  146 Median 11.2 69 Median 4.1 


Systemic: 39 (27) 
Polyarticular (RF+): 11 (8) 
Polyarticular (RF-): 55 (38) 
eoJIA: 28 (19) 
ERA: 5 (3) 
PsA: 8 (5) 
Unclassified: 0 (0) 


MTX: 113 (77) 
Other DMARDs: 13 (9) 
Glucocorticosteroids: 67 (46) 


Gerloni 2008 Ann Rheum Dis  95 13.7 70.5 8.4 (8.3) NR NR 


Sevcic 2011 Rheumatol  72 12.9 69 7.4 (3.9) 


Systemic JIA: (8) 
Polyarticular (RF-): (50) 
Polyarticular (RF+): (8) 
Oligoarticular extended: (28) 
PsA: (2) 
ERA: (4) 


NR 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 93 of 179 


Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Susic 2013 PReS 63 Median 15 73 NR All polyarticular NR 


Quartier 2003 Arth Rheum 61 12.2 80.3 6.6 
Systemic: 22 (36) 
Oligoarticular: 24 (39) 
Polyarticular: 13 (21) 


MTX: 10 (16) 
Prednisone: 44 (72) 


Klotsche et al 2014 Arth Care Res  61 10.6 65.6 3.4(3.2) 


Systemic: 1(1.6) 
Polyarticular (RF+):9(14.8)  
Polyarticular  (RF-):32(52.5) 
eoJIA:11(18.0) 
ERA:3(4.9) 
PsA:2(3.3) 
Persistent oligoarthritis :2(3.3) 
Other:1(1.6) 


Glucocorticoids 35(57.4) 


Loskutova 2014 PreS  32 NR NR NR NR NR 


Prince 2010 
Ann Rheum Dis  


53 Median 11.9 62 
Median 3.0 
(IQR 1.6-5.1) 


Systemic JIA: 14 (26) 
Polyarticular (RF-): 18 (34) 
Polyarticular (RF+): 5 (9) 
eoJIA: 11 (21) 
PsA: 3 (6) 
ERA: 2 (4) 


MTX: 42 (79) 
Other DMARDs: 5 (9) 
Glucocorticoids systemic: 24 
(45) 


Prince 2011 Rheum 49 Median 11.6 59 
Median 3.6 
(IQR 2.0-5.1) 


Systemic: 11 (22) 
Polyarticular (RF+): 4 (8) 
Polyarticular  (RF-): 18 (37) 
eoJIA: 11 (22) 
ERA: 2 (4) 
PsA: 3 (6) 


Systemic glucocorticoids: 23 
(47) 
MTX: 39 (80) 
Other DMARDs: 5 (10) 


Anink 2014 PreS  43 Median 22 NR NR NR NR 


Trachana 2012 EULAR 42 Median 10.6 76.2 Median 4.17 Polyarthritis 32 NR 


Trachana 2013 Clin Rheumatol 41 Median 10.6 76 Median 4.17 


Systemic; 7 
Oligo-persistent: 1 
eoJIA: 9 
Polyarthritis (RF-): 19 
Polyarthritis (RF+): 5 
ERA: 0 
PSA: 0 


MTX (+ prednisolone): 36 
(16/36) 
Cyclosporine A (+ 
prednisolone): 5 (3/5) 
Prednisolone: 16 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Unclassified: 0 


Nielson 2008 Clin Exp Rheum 40 NR 62.5 Median 4.4 


eoJIA: 7 (17.5) 
Polyarthritis: 21 (52.5) 
Systemic: 11 (27.5) 
PsA: 1 (2.5)  


MTX: 26 (87)  
Corticosteroids: 18 (45) 


Vojvodich 2007 J Rheumatol  


Etanercept – Prepubertal 
20 8 y 2 mo 70 NR 


Systemic: 4 
Polyarticular: 8 
JAS:1 
Polyarticular (RF+): 0 
Oligoarticular extended: 6 
Psoriatic: 0 
Other (IBD): 1 


18 


Etanercept – Pubertal 11 11 y 10 mo 72 NR 


Systemic: 1 
Polyarticular: 4 
JAS: 0 
Polyarticular (RF+): 3 
Oligoarticular extended: 2 
Psoriatic: 1 
Other (IBD): 0 


10 


De Sanctis 2013 J Rheumatol 30 12.3 73 
Median 2.50 
(IQR 1.17-
5.29) 


Systemic: 2 
Polyarticular:15 
ERA:3 
PsA:3 
ExOA:7 


NR 


Alekseeva 2012 EULAR   25 NR 68 NR 
Polyarthritis: 17 (68) 
Oligoarthritis: 8 (32) 


NR 


Lahdenne 2003 Ann Rheum Dis 10 NR NR NR 
eoJIA: 2 (20.0) 
Polyarthritis: 6 (60.0) 
Systemic: 2 (20.0) 


NR 


Kietz 2002 Ann Rheum Dis 22 13.9 86.4 6.3 Polyarticular: 22 (100) 


MTX: 21 (95.5) 
Hydroxychloroquine: 13 (59.1) 
Sulfasalazine: 1 (4.6) 
Corticosteroids: 5 (22.7) 


Calvo 2012 EULAR  21 NR 66.7 NR All polyarticular NR 


Robinson 2003 Clin Drug Invest  21 6.9  
63.0 mo 
(61.6) 


 
Polyarticular: 13 (62) 


NR 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA 
duration, 
y* 


JIA subtype, n (%) 
Concomitant medication 
use at study start, n (%) 


Systemic: 8 (38) 


Otten 2011 Ann Rheum Dis 18 NR 72 
Median 24 
mo (2-55) 


PsA: 18 (100) 


Systemic glucocorticoids: 4 
(22) 
MTX: 15 (83) 
Other DMARDs: 3 (17) 


Opoka-Winiarska 2014 PreS  13 NR NR 
2.46 (1.2 
mo) 


NR NR 


Hooper 2013 Ped Rheum NR NR NR NR NR NR 


******** ****** ****  
******** ******** *********** ****** **** 


*** 
*********** 
*********** 
**** 


** 
*********** 
***** 


***************************** 
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************************************** 
************************************** 
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**************************** 
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************************** 
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****** **** ** ***** ***** 


********* 
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** ** ************* ************* ******* 


* Mean (SD) unless otherwise stated; † study informed the etanercept marketing authorisation 
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Table 21 Baseline disease activity, observational studies 


 


Study ID 
PGA disease activity PGA wellbeing No. active joints No. joints with LOM CHAQ score 


VAS pain 
Mean (SD) 


Median  
(range) 


Mean (SD) 
Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Horneff 2014 ACR  - - - - - - - - - - - 


Windschall 2015 Clin 
Rheumatol  


ERA 
54.2** (27.4) - 51.0** (26.4) - 4.3 (5.7) - 4.4 (5.1) - 0.6 (0.6) - - 


eoJIA 52.0** (26.4) - 46.6** (28.3) - 5.7 (5.1) - 6.3 (5.4) - 0.6 (0.6) - - 


PsA 47.5** (26.6) - 45.0** (26.9) - 5.7 (5.4) - 5.5 (6.3) - 0.7 (0.6) - - 


Polyarthritis (RF+) 57.2** (28.0) - 45.7** (28.5) - 10.6 (10.0) - 10.3 (10.2) - 0.8 (0.7) - - 


Polyarthritis (RF-) 54.2** (27.4) - 44.8** (27.8) - 10.8 (11.1) - 12.1 (12.5) - 0.8 (0.7) - - 


Horneff  2012 EULAR  - - - - - - - - - - - 


Geikowski 2014 J 
Rheumatol  


- 
58.0** 
(IQR 36.0-
80.0) 


- 
50.0** 
(IQR 30.0-
73.0) 


- 
5 (IQR 2-
11) 


- 
5 (IQR 2-
11) 


- 
0.6 (IQR 
0.25-1.25) 


Median 41.0 
(IQR 19.5-
65.5) 


Papsdorf 2011 
Rheumatology 


6 (4-8)* - 5 (3-7)* - 9.2 (9.4) - - - 0.86 (0.7) - - 


Davies 2013 
ACR/ARHP  


- - - - - - - - - - - 


Horneff 2009 Ann 
Rheum Dis 


Etanercept 
5.8* (2.6) - 5.1* (2.7) - 6.8 (8.2) - 8.4 (10.70) - 


0.75 
(0.63) 


- - 


Etanercept + MTX 6.2* (2.6) - 5.6* (2.60) - 10.0 (9.7) - 10.8 (11.1) - 0.9 (0.72) - - 


Giannini 2009† Arth 
Rheum 


MTX 
- 4 - - - 6 - - - - - 


Etanercept - 3 - - - 4 - - - - - 


Etanercept + MTX - 4 - - - 6 - - - - - 
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Study ID 
PGA disease activity PGA wellbeing No. active joints No. joints with LOM CHAQ score 


VAS pain 
Mean (SD) 


Median  
(range) 


Mean (SD) 
Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Halbig & Horneff 2009 
Rheumatol Int 


All  
6.5* (2.4) - 5.6* (2.7) - 10 (9) - - - 0.9 (0.7) - - 


Polyarthritis (RF-) 6.5* (2.3) - 5.5* (2.7) - 13 (10) - - - 1.0 (0.8) - - 


Polyarthritis (RF+) 6.3* (2.7) - 5.5* (2.6) - 13 (9) - - - 1.0 (0.7) - - 


Persistent oligoarthritis 4.7* (3.0) - 4.5* (3.3) - 3 (2) - - - 0.3 (0.4) - - 


eoJIA 6.6* (2.2) - 5.4* (2.8) - 8 (6) - - - 0.8 (0.6) - - 


ERA 6.1* (2.3) - 5.8* (2.6) - 5 (5) - - - 0.7 (0.6) - - 


PSA 4.9* (2.6) - 5.5* (2.1) - 6 (4) - - - 0.6 (0.5) - - 


Kearsley-Fleet 2014 
ACR  


 
- - - - - - - - - - - 


Minden 2012 
ACR/ARHP  


- - - - - - - - - - - 


Horneff  2004 Ann 
Rheum Dis  


67** (25) - 56** (27) - 10.2 (9.5) - 11.8 (11.8) - 1.0 (0.8) - - 


Otten 2011 JAMA  - 
63** (IQR 
45-75) 


- 
53** (IQR 
29-75) 


- 
10 (IQR 
6-18) 


- 
7 (IQR 4-
13) 


- 
1.5 (IQR 
1.0-2.1) 


Median 57** 
(IQR 29-76) 


Tarkiainen 2014 
Rheumatol 


- - - - - - - - - - - 


Kearsley-Fleet 2013 
ACR/ARHP  


- 4 (IQR 2-6) - 
4.5 (IQR 2-
6.9) 


- 
5.5 (IQR 
3-10) 


- 
5 (IQR 2-
10) 


 
1.1 (IQR 
0.6-1.9) 


- 


Zuber 2011 Med Sci 
Monit  


7.1* (1.7) - 7.3* (1.9) - 10.0 (9.9) - 7.9 (9.0) - 1.4 (0.7) - - 


Otten 2010 J Rheum  - - - - - - - - - - - 
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Study ID 
PGA disease activity PGA wellbeing No. active joints No. joints with LOM CHAQ score 


VAS pain 
Mean (SD) 


Median  
(range) 


Mean (SD) 
Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Solari 2013 J Rheum - 
6 (IQR 4-
8)* 


- 
5 (IQR 3-
7)* 


- 
5 (IQR 
2.5-10) 


- - - - 
5 (IQR 3.1-
7.2)* 


Prince 2009 Ann 
Rheum Dis  


- 
68 (IQR 
53-78)** 


- 
54 (IQR 
27-76) 


- 
12 (IQR 
7-22) 


- 
9 (IQR 6-
14) 


- 
2.0 (IQR 
1.2-2.4) 


- 


Gerloni 2008 Ann 
Rheum Dis  


- - - - - - - - - - - 


Sevcic 2011 
Rheumatol  


60.6** (14.9) - 62.0** (20.2) - 13.3 (11.1) - 16.5 (12.7) - 
1.146 
(0.611) 


- - 


Susic 2013 PReS - - - - - - - - - - - 


Quartier 2003 Arth 
Rheum 


50 - 46 - 16 - 26 - 1.81 - - 


Klotsche et al 2014 
Arth Care Res  


56.9** (19.5) - 38.3** (25.5) - 7.2(6.2) - - - 0.7 (0.6) - 
Mean 36.4** 
(27.1) 


Loskutova 2014 PreS  - - - - - - - - - - - 


Prince 2010 
Ann Rheum Dis  


66.0** (SE 
2.5) 


- 
51.6** (SE 
3.3) 


- 
16.8 (SE 
1.0) 


- 
11.4 (SE 
0.8) 


- 


1.73 (SE 
0.1) 
(CHAQ 
DI) 


- 
Mean 55.6** 
(SE 3.3) 


Prince 2011 Rheum 
66.0** (SE 
2.5) 


- 
50.8** (SE 
3.4) 


- 
16.7 (SE 
1.0) 


- 
10.9 (SE 
0.7) 


- 
1.70 (SE 
0.1) 


- 
Mean 53.8** 
(SE 3.2) 


Anink 2014 PreS  - - - - - - - - - - - 


Trachana 2012 
EULAR 


- - - - - - - - - - - 


Trachana 2013 Clin 
Rheumatol 


- - - - - - - - - - - 


Nielson 2008 Clin Exp 
Rheum 


- 6.5* - 6.0* - 9.5 - 8.0 - 1.4 Median 5.7* 


Vojvodich 2007 J 
Rheumatol  


Etanercept – All 
- - - - - - - - - - - 
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Study ID 
PGA disease activity PGA wellbeing No. active joints No. joints with LOM CHAQ score 


VAS pain 
Mean (SD) 


Median  
(range) 


Mean (SD) 
Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Mean 
(SD) 


Median 
(range) 


Etanercept – Pubertal 
 


- - - - - - - - - - - 


De Sanctis 2013 J 
Rheumatol 


- - - - - 
8.0 (IQR 
6-18.2) 


- - - - - 


Alekseeva 2012 
EULAR   


- - - - - - - - - - - 


Lahdenne 2003 Ann 
Rheum Dis 


- 35** - 36** - 10 - - - 1.19 - 


Kietz 2002 Ann 
Rheum Dis 


- - - - 24 - - - - - - 


Calvo 2012 EULAR  71.5** (11.5) - 70** (14.1) - 12 (4.3) - 3.5 (5.1) - 1.2 (0.3) - - 


Robinson 2003 Clin 
Drug Invest  


- - - - - - 8.1 (6.4) - - - - 


Otten 2011 Ann 
Rheum Dis 


- - - - - - - - - - - 


Opoka-Winiarska 
2014 PreS  


- - - - - - - - - - - 


Hooper 2013 Ped 
Rheum 


- - - - - - - - - - - 


******** ****** ****  
******** ******** 
*********** ****** **** 


* ********** - ********* - 
***********
**** 


- ********* - ********* 
**************
****** 


*********** *********** ** 
****** ****** 


* * * * * * * * * * * 


************* 
************** ******** 
***** **** ******* ****** 
**** ** ***** ***** 


* * * * * * * * * * * 


- denotes ‘not reported’. PGA, physician (disease activity) or parent/patient (wellbeing) global assessment; LOM, limitation of motion; CHAQ, Childhood 
Health Assessment Questionnaire; VAS, visual analogue scale; † study informed the etanercept marketing authorisation 
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Baseline disease activity (PGA) for the mixed JIA populations, where reported, 


ranged from 5.4 in Windschall 2015 to 7.1 in Calvo 2012. This is comparable to the 


baseline activity evidenced in the interventional studies. PGA disease activity was 


somewhat lower in eoJIA, ERA and PsA.  


Ethnicity was only reported in Giannini 2009 (approx. 75% white ethnicity) and 


Tachana 2013 (all Caucasian). Data on prior biological use was not generally 


reported, nor was information on height and weight. JADAS/DAS score was rarely 


reported; for those few studies that provided JADAS/DAS outcomes, baseline values 


are presented alongside the outcome. 
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4.12.4 Quality assessment of the relevant observational studies 


A large proportion of the studies were publications from large national registries and 


as such are representative of real-world practice. No studies were assessed to be of 


poor quality. The summary of the quality assessment for observational/registry 


studies is presented in Appendix 3. 


4.12.5 Clinical effectiveness results of the observational studies 


Data were extracted at the following time points, where reported: 3 months, 1 year, 


and longest reported follow-up. 


Summary of efficacy from the observational studies 


Etanercept has been extensively studied in patients with JIA for over 15 years 


involving over 10,000 patients within the real world setting.  Efficacy results in 


terms of improvements in response rate and reduction in disease flare are 


consistent from real-world evidence, including long-term follow-up with that 


observed in RCT 


 The largest series to report JIA ACR response was Geikowski 2014 (863 


patients):  81.9% had achieved JIA ACR30 at 6 months, 55.2% had achieved  


JIA ACR 70 and  31.3% had achieved JIA ACR 90. 


 Kearsley-Fleet 2014 reported data on 407 patients from the UK: at 12 months, 


response rates were 75%, 70%, 59%, and 41% for JIA ACR 30, 50, 70 and 90 


respectively. 


 ******************************************************************************************


*****************************************************************************  


 Sustained efficacy was reported by Halbig 2009 in the largest cohort that 


reported results at 24 months: of 114 patients, 96.5%, 93.8% and 90.3% 


achieved a PedACR score of 30, 50 and 70, respectively. 


 High rates of inactive disease/remission were seen in most studies reporting 


these outcomes. For example, in 173 patients treated for a median of 2.2 years, 


87 (50.3%) achieved inactive disease after a median of 0.6 years, and the 
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probability of achieving inactive disease after 6, 12 and 24 months of therapy 


was 24%, 46% and 57%, respectively (Solari 2013). Of 787 patients from the 


German etanercept registry, 47.6% met the criteria for inactive disease 


(Wallace criteria) and 26.6% achieved remission on medication at last 


observation (Papsdorf 2011).  


JIA ACR response 


Data on JIA ACR response were less frequently reported in observational/registry 


studies than in the interventional studies (Table 22Error! Reference source not 


found.). Reporting at longer follow-up times is difficult to interpret as most papers 


only report results for patients who are still on-treatment; reasons given for 


discontinuation in these real-world studies included intolerance and lack of efficacy, 


but also disease remission. 


 The largest series to report JIA ACR results was Geikowski 2014 (863 


patients):  81.9% had achieved JIA ACR30 at 6 months, 55.2% had achieved 


JIA ACR 70 and 31.3% had achieved JIA ACR 90. 


 Kearsley-Fleet 2014 reported data on 407 patients from the UK: at 12 months, 


response rates were 75%, 70%, 59%, and 41% for JIA ACR 30, 50, 70 and 90 


respectively. 


 Sustained efficacy was reported by Halbig 2009 in the largest cohort that 


reported results at 24 months: of 114 patients, response rates were 96.5%, 


93.8% and 90.3%. 
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Table 22 JIA ACR response, relevant observational studies 


Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


Horneff 2014 ACR  1925 NR NR NR NR NR 


Windschall 2015 Clin 
Rheumatol 


ERA 
238 14.8 34.0 3.7 (2.9) ERA: 238 


Corticosteroids: 89 (37.4) 
MTX: 173 (72.7) 
Sulfasalazine: 37 (15.5) 


eoJIA 315 11 75.9 6.3 (4.2) eoJIA: 315 
Corticosteroids: 181 (57.5) 
MTX: 213 (67.6) 
Sulfasalazine: 8 (2.5) 


PsA 127 13.6 66.9 4.4 (3.6) PsA: 127 
Corticosteroids: 31 (24.4) 
MTX: 94 (74.0) 
Sulfasalazine: 5 (3.9) 


Polyarthritis (RF+) 160 15.2 88.1 3.5 (3.2) Polyarthritis (RF+): 160 NR 


Polyarthritis (RF-) 534 12.3 76.0 4.5 (3.8) Polyarthritis (RF-): 534 NR 


Horneff  2012 EULAR  1470 NR NR NR NR NR 


Geikowski 2014 J Rheumatol  863 NR 65.6 NR 


Systemic JIA: 82 (9.5) 
Polyarticular (RF-): 269(31.2) 
Polyarticular (RF+): 87 (10.1) 
Oligoarticular persistent: 60 (7) 
Oligoarticular extended: 155 (18) 
PsA: 57 (6.6) 
ERA: 124 (14.4) 


Corticosteroids: 382 (44.3) 
MTX: 640 (74.2) 


Papsdorf 2011 Rheum 787 12.5 (5) 64.5 5.12 (3.9) 


Polyarthritis (RF -ve): 230 (9) 
Polyarthritis (Rf+ve): 80 (10) 
Persistent oligoarthritis: 38 (5) 
eoJIA: 127 (16) 
ERA: 112 (14) 
PsA: 59 (8) 


MTX 567 (75) 
Azathioprine 45 (5.7) 
Chloroquine 12 (1.5) 
Ciclosporin 37 (4.7) 
Leflunamide 13 (1.7) 
Mycophenolate mofetil: 3 
(0.4) 
Sulfasalazine 29 (3.7) 


Davies 2013 ACR/ARHP  677 10.6 NR 4.6 
Systemic: 15% 
Non-systemic: 85% 


NR 


Horneff 2009 Ann Rheum Dis 


Etanercept 
100 


13.1 (at start of ttmt) 
Median 14.9 


58 5.5 (4.6) 
Systemic onset: 8 (8) 
Polyarticular (RF-): 24 (24) 
Polyarticular (RF+): 3 (3) 


Prednisone (48%) 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


Oligoarticular persistent: 8 (8) 
eoJIA: 17 (17) 
ERA: 27 (27) 
PsA: 7 (7) 
Unclassified JIA: 6 (6) 


Etanercept + MTX 504 
12.5 (at start of ttmt) 
Median 12.9 


67 4.9 (3.6) 


Systemic: 57 (11.3) 
Polyarticular (RF-): 158 (31.3) 
Polyarticular (RF+): 65 (12.9) 
Oligoarticular persistent:  23 (4.6) 
eoJIA: 73 (14.5) 
ERA: 66 (13.1) 
PsA: 41 (8.1) 
Unclassified: 21 (4.2) 


Prednisone (62%) 


Giannini 2009† Arth Rheum 


MTX 
197 9 73.6 


20.2 (30.7) 
months 


Systemic: 13 (6.6) 
Polyarticular, including pts with 
eoJIA: 184 (93.4) 


MTX: 197 (100.0) 
Etanercept: 1 (0.5) 
Hydroxychloroquine: 7 (3.6) 
Sulfasalazine: 3 (1.5) 
Cyclosporine: 0 (0) 
Prednisone: 36 (18.3) 
Intra-articular 
corticosteroids: 22(11.2) 


Etanercept 103 10.8 80.6 
58.1 (44.5) 
months 


Systemic: 8 (7.8) 
Polyarticular, including pts with 
eoJIA: 95 (92.2) 


MTX: 0 (0.0) 
Etanercept: 102 (99.0) 
Hydroxychloroquine: 7 (6.8) 
Sulfasalazine: 3 (2.9) 
Cyclosporine: 4 (3.9) 
Prednisone: 21 (20.4) 
Intra-articular 
corticosteroids: 13 (12.6) 


Etanercept + MTX 294 10.1 72.8 
40.7 (41.7) 
months 


Systemic: 37 (12.6) 
Polyarticular including pts with 
eoJIA: 256 (87.1) 
Unknown: 1 (0.3) 


MTX: 294 (100.0) 
Etanercept: 292 (99.3) 
Hydroxychloroquine: 15 
(5.1) 
Sulfasalazine: 9 (3.1) 
Cyclosporine: 3 (1.0) 
Prednisone: 78 (26.5) 
Intra-articular 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


corticosteroids: 46 (15.6) 
Halbig & Horneff 2009 
Rheumatol Int 


All  
437 12.1 (at start of ttmt) 70 5.1 (4.0) NA MTX (82.5) 


Polyarthritis (RF-) 138 12.3 76.8 5.7 (4.0) NA MTX(79.0) 
Polyarthritis (RF+) 53 14.3 84.9 3.4 (3.0) NA MTX (92.9) 
Persistent oligoarthritis 15 9.7 60.0 3.3 (3.5) NA MTX (93.3) 
eoJIA 73 11.0 76.7 7.0 (4.0) NA MTX (78.4) 
ERA 51 15.0 49.0 3.2 (2.4) NA MTX (83.0) 
PSA 31 13.5 64.5 5.0 (4.5) NA MTX (76.7) 


Kearsley-Fleet 2014 ACR  422 Median 11 73 
Median 4 y 
(IQR: 2-7) 


All NR 


Minden 2012 ACR/ARHP  386 23 NR 14 NR NR 


Horneff  2004 Ann Rheum Dis  322 NR NR NR 


Systemic onset: 66 (21) 
Polyarticular (RF-): 94 (29) 
Polyarticular (RF+): 39 (12) 
Persistent oligoarticular: 10 (3) 
eoJIA:  54 (17) 
ERA:  26 (8) 
PsA: 17 (5) 
Unclassified JIA: 16 (5) 


Oral corticosteroids: 199 
(68)  
MTX: 235 (80) 


Otten 2011 JAMA  262 Median 12.4 71 Median 3 


Systemic: 46 (18)  
Polyarticular (RF-): 102 (39)  
Polyarticular (RF+): 23 (9)  
Oligoarticular persistent 5 (2) 
eoJIA:  57 (22) 
PsA: 17 (6)  
ERA: 12 (5)  


MTX: 234 (89) 
Other DMARDs: 19 (7) 
Corticosteroids: (intra-
articular) 8 (3); (systemic) 
96 (37) 


Tarkiainen 2014 Rheumatol 
213 
(ENT) 


NR NR NR NR NR 


Kearsley-Fleet 2013 ACR/ARHP  191 Median 11.0 65 
Median 3.5 
(range 1.7-7.1) 


Systemic: 25 (13%) 
ERA: 14 (7%) 
EOJIA: 41 (22%) 
Oligoarthritis (persistent): 7 (4%) 
Polyarthritis (RF-): 68 (36%) 


Corticosteroids: 71 (38) 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


Polyarthritis (RF+): 12 (6%) 
PsA: 8 (4%) 
Undifferentiated: 15 (8%) 


Zuber 2011 Med Sci Monit  188 10 65 52 mo (41.7) 


Systemic: 28 (15) 
Polyarticular (RF-): 79 (42) 
Polyarticular (RF+): 13 (7) 
Oligoarticular extended: 20 (16) 
Oligoarticular persistent: 27 (14) 
ERA: 1 (0.5) PsA: 2 (1) 
Unclassified: 8 (4) 


Numbers NR 


Otten 2010 J Rheum  179 NR 70 NR 


Systemic JIA: 42 
Polyarticular (RF-): 71 
Polyarticular (RF+): 13 
eoJIA: 37 
PsA: 10 
ERA: 6 


NR 


Solari 2013 J Rheum 173 Median 9.9 (6.7-14.3) 71.1 
Median 2.2 
91.1-3.5) 


Systemic: 27 (15.6) 
Persistent oligoarthritis: 12 (6.9) 
eoJIA: 70 (40.5) 
Polyarthritis (RF-ve): 38 (22) 
Polyarthritis (RF-ve): 7 (4) 
PsA: 6 (3.5) 
ERA: 12 (6.9) 
Undifferentiated: 1 (0.6) 


MTX: 116 (67.1) 
Systemic corticosteroids: 
24 (13.9) 
Intra-articular 
corticosteroids: 38 (22.0) 


Prince 2009 Ann Rheum Dis  146 Median 11.2 69 Median 4.1 


Systemic: 39 (27) 
Polyarticular (RF+): 11 (8) 
Polyarticular (RF-): 55 (38) 
eoJIA: 28 (19) 
ERA: 5 (3) 
PsA: 8 (5) 
Unclassified: 0 (0) 


MTX: 113 (77) 
Other DMARDs: 13 (9) 
Glucocorticosteroids: 67 
(46) 


Gerloni 2008 Ann Rheum Dis  95 13.7 70.5 8.4 (8.3) NR NR 


Sevcic 2011 Rheumatol  72 12.9 69 7.4 (3.9) 


Systemic JIA: (8) 
Polyarticular (RF-): (50) 
Polyarticular (RF+): (8) 
Oligoarticular extended: (28) 
PsA: (2) 


NR 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


ERA: (4) 


Susic 2013 PReS 63 Median 15 73 NR All polyarticular NR 


Quartier 2003 Arth Rheum 61 12.2 80.3 6.6 
Systemic: 22 (36) 
Oligoarticular: 24 (39) 
Polyarticular: 13 (21) 


MTX: 10 (16) 
Prednisone: 44 (72) 


Klotsche et al 2014 Arth Care 
Res  


61 10.6 65.6 3.4(3.2) 


Systemic: 1(1.6) 
Polyarticular (RF+):9(14.8)  
Polyarticular  (RF-):32(52.5) 
eoJIA:11(18.0) 
ERA:3(4.9) 
PsA:2(3.3) 
Persistent oligoarthritis :2(3.3) 
Other:1(1.6) 


Glucocorticoids 35(57.4) 


Loskutova 2014 PreS  32 NR NR NR NR NR 


Prince 2010 
Ann Rheum Dis  


53 Median 11.9 62 
Median 3.0 (IQR 
1.6-5.1) 


Systemic JIA: 14 (26) 
Polyarticular (RF-): 18 (34) 
Polyarticular (RF+): 5 (9) 
eoJIA: 11 (21) 
PsA: 3 (6) 
ERA: 2 (4) 


MTX: 42 (79) 
Other DMARDs: 5 (9) 
Glucocorticoids systemic: 
24 (45) 


Prince 2011 Rheum 49 Median 11.6 59 
Median 3.6 (IQR 
2.0-5.1) 


Systemic: 11 (22) 
Polyarticular (RF+): 4 (8) 
Polyarticular  (RF-): 18 (37) 
eoJIA: 11 (22) 
ERA: 2 (4) 
PsA: 3 (6) 


Systemic glucocorticoids: 
23 (47) 
MTX: 39 (80) 
Other DMARDs: 5 (10) 


Anink 2014 PreS  43 Median 22 NR NR NR NR 


Trachana 2012 EULAR 42 Median 10.6 76.2 Median 4.17 Polyarthritis 32 NR 


Trachana 2013 Clin Rheumatol 41 Median 10.6 76 Median 4.17 


Systemic; 7 
Oligo-persistent: 1 
eoJIA: 9 
Polyarthritis (RF-): 19 
Polyarthritis (RF+): 5 
ERA: 0 


MTX (+ prednisolone): 36 
(16/36) 
Cyclosporine A (+ 
prednisolone): 5 (3/5) 
Prednisolone: 16 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


PSA: 0 
Unclassified: 0 


Nielson 2008 Clin Exp Rheum 40 NR 62.5 Median 4.4 


eoJIA: 7 (17.5) 
Polyarthritis: 21 (52.5) 
Systemic: 11 (27.5) 
PsA: 1 (2.5)  


MTX: 26 (87)  
Corticosteroids: 18 (45) 


Vojvodich 2007 J Rheumatol  


Etanercept – Prepubertal 
20 8 y 2 mo 70 NR 


Systemic: 4 
Polyarticular:8 
JAS:1 
Polyarticular (RF+): 0 
Oligoarticular extended: 6 
Psoriatic: 0 
Other (IBD): 1 


18 


Etanercept – Pubertal 11 11 y 10 mo 72 NR 


Systemic: 1 
Polyarticular: 4 
JAS:0 
Polyarticular (RF+): 3 
Oligoarticular extended: 2 
Psoriatic: 1 
Other (IBD): 0 


10 


De Sanctis 2013 J Rheumatol 30 12.3 73 
Median 2.50 
(IQR 1.17-5.29) 


Systemic: 2 
Polyarticular:15 
ERA:3 
PsA:3 
ExOA:7 


NR 


Alekseeva 2012 EULAR   25 NR 68 NR 
Polyarthritis: 17 (68) 
Oligoarthritis: 8 (32) 


NR 


Lahdenne 2003 Ann Rheum Dis 10 NR NR NR 
eoJIA: 2 (20.0) 
Polyarthritis: 6 (60.0) 
Systemic: 2 (20.0) 


NR 


Kietz 2002 Ann Rheum Dis 22 13.9 86.4 6.3 Polyarticular: 22 (100) 


MTX: 21 (95.5) 
Hydroxychloroquine: 13 
(59.1) 
Sulfasalazine: 1 (4.6) 
Corticosteroids: 5 (22.7) 


Calvo 2012 EULAR  21 NR 66.7 NR All polyarticular NR 
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Study ID and arm/reporting 
group 


No. of 
patients 
in 
analysis 
group 


Age, y*  % female 
JIA duration, 
y* 


JIA subtype, n (%) 
Concomitant 
medication use at 
study start, n (%) 


Robinson 2003 Clin Drug Invest  21 6.9  63.0 mo (61.6) 
 
Polyarticular: 13 (62) 
Systemic: 8 (38) 


NR 


Otten 2011 Ann Rheum Dis 18 NR 72 
Median 24 mo 
(2-55) 


PsA: 18 (100) 


Systemic glucocorticoids: 4 
(22) 
MTX: 15 (83) 
Other DMARDs: 3 (17) 


Opoka-Winiarska 2014 PreS  13 NR NR 2.46 (1.2 mo) NR NR 


Hooper 2013 Ped Rheum NR NR NR NR NR NR 


****************************** 
********************************* 


*** ***************************** ** ******************* 


******************************* 
******************************* 
************************************ 
************************************ 
**************************** 
************** 
************** 
************************************ 
************************************ 
 


****************************** 
************************** 
************************ 
************************** 
********************** 
************************** 
****** 


************************************* ****  


************************* 
*********************** 
************************* 
************************* 
*********************** 


************* 
 


** ** 


***************************** 
*************************** 
********. 
*********************** 
 ******* 


************* 
******************************** 
*********************************** 


******  
****  
****** 
******  
****** 
****** 
****** 
****** 


***************** 
*********** 
******************** 
******************** 
 


********* 
********* 
***** 
******** 
 ***** 
********* 


**  ** 
*************************** 
 
******** 


- Denotes ‘not reported’; † study informed the etanercept marketing authorisation 
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ACR core set outcomes 


Not all studies reported outcomes for individual ACR core set items. Results are summarised in Table 23. For PGA disease activity, 


where results are reported they show substantial percentage improvements from baseline, or (where reported as absolute values), 


low scores in the range of 1 to 2. There is a similar trend for the other outcomes. No data were reported from the UK studies. Few 


studies reported data for individual subtypes. Halbig & Horneff 2009 showed consistently low CHAQ scores for each type at 12 and 


24 months. 
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Table 23 Outcomes for ACR core set components, observational studies 


Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 
(S


D
) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


E
S


R
 


(m
m


/h
) 


C
R


P
 m


g
/L


 


Horneff 2014 
ACR  


 - - -  - - -  - - -  - - -  - - - - - 


Windschall 
2015 Clin 
Rheumatol 


Last obs. 
ERA 


- - - -65 - - - -65 - 1.0 
(2.4) 


- - - - - -52 - - - -61 - - 


Last obs. 
eoJIA 


 - - -56 - - - -56 - 1.9 
(3.5) 


- - - - - -50  - - -62 - - 


Last obs. 
PsA 


 - - -58 - - - -52 - 1.8 
(3.4) 


- - - - - -40  - - -48 - - 


Last obs. 
Poly. RF+ 


 - - -  - - - - 3.7 
(6.9) 


- -  - - -  - - - - - 


Last obs. 
Poly RF- 


 - - -  - - - - 3.6 
(6.9) 


- -  - - -  - - - - - 


24 mo, each 
subtype 


 - - -  - - -  - - -  - - -  - - - - - 


Horneff  2012 
EULAR  


3 mo 


 - - -  - - -  - - -  - - -  - - - - - 


12 mo  - - -  - - -  - - -  - - -  - - - - - 
24 mo  - - -  - - -  - - -  - - -  - - - - - 
Geikowski 
2014 J 
Rheumatol 


6 mo  
 


 - - -  - - -  - - -  - - -  - - - - - 


Papsdorf 
Rheum 2011 


7
8
7 


- - - - - - - - - - - - - - - - - - - - - 


Davies 2013 
ACR/ARHP  


- - - - - - - - - - - - - - - - - - - - - - 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d
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n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d
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n


 


%
 c


h
a
n


g
e
  


N
 


M
e
a
n
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D
) 


M
e
d
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n


 


%
 c


h
a
n


g
e
  


N
 


M
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a
n
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D


) 


M
e
d
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n


 


%
 c


h
a
n


g
e
  


E
S


R
 


(m
m


/h
) 


C
R


P
 m


g
/L


 


Horneff 2009 
Ann Rheum 
Dis 


Etanercept 12 
mo 


5
5 


1.9* 
(2.1) 


- - 55 1.8* 
(1.9) 


- - 55 1.9 
(3.8) 


- - 55 4.6 
(6.4) 


- - 55 0.32 
(0.44) 


- - Mean 
(SD) 
10 (10) 


Me
an 
(S
D) 
10 
(46
) 


Etanercept + 
MTX 12 mo 


3
7
6 


1.7* 
(2.2) 


- - 376 1.5* 
(2.0) 


- - 376 2.3 
(4.6) 


- - 376 5.0 
(7.8) 


- - 376 0.38 
(0.57) 


- - Mean 
(SD) 
14 (15) 


Me
an 
(S
D)  
8 
(16
) 


Giannini 
2009† Arth 
Rheum 


MTX  
3 mo 


1
7
5 


- 2 - 


175 


- - - 175 - - - - - - -  - - - - - 


12 mo 1
2
4 


- 1 - 


124 


- - - 124 0 - - - - - - - - - - - - 


36 mo 6
7 


- 1 - 
67 


- - - 67 0 - - - - - - - - - - - - 


Etanercept  
3 mo 


9
5 


- 2 - 
95 


- - - 95 - - - - - - - - - - - - - 


12 mo 6
8 


- 1 - 
68 


- - - 68 1 - - - - - - - - - - - - 


36 mo 4
2 


- 1 - 
42 


- - - 42 0 - - - - - - - - - - - - 


Etanercept + 
MTX 3 mo 


2
7
0 


- 2 - 


270 


- - - - - - - - - - - - - - - - - 


12 mo 2
0
0 


- 1 - 


200 


- - - 200 2 - - - - - - - - - - - - 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
 


M
e
a
n


 


(S
D


) 


M
e
d
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n


 


%
 c
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g
e
  


N
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 c
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 c
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D
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 c
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 c
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) 
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P
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g
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 36 mo 1
1
5 


- 1 - 


115 


- - - 115 0 - - - - - - - - - - - - 


Halbig & 
Horneff 2009 
Rheumatol 
Int  


12 mo all 


1
1
4 


1.5* 
(1.9) 


- - 114 1.4* 
(1.5) 


- - 114 2 (5) - - 114 - - - 114 0.37 
(0.51) 


- - Mean 
(SD) 
14 (14) 


Me
an 
(S
D) 
7.9 
(14
.8) 


12 mo poly –
ve 


 - - -  - - -  - - -  - - - - 0.62 
(0.65) 


- - - - 


12 mo poly 
+ve 


 - - -  - - -  - - -  - - - - 0.36 
(0.47) 


- - - - 


12 mo 
persistent 
oligo 


 - - -  - - -  - - -  - - - - 0.05 
(0.11) 


- - - - 


12 mo eoJIA  - - -  - - -  - - -  - - - - 0.21 
(0.33) 


- - - - 


12 mo ERA  - - -  - - -  - - -  - - - - 0.09 
(0.13) 


- - - - 


12 mo 
PsA 


 - - -  - - -  - - -  - - - - 0.15 
(0.34) 


- - - - 


24 mo all 1
1
4 


1.5 
(2) 


- - 114 1.4 
(1.7) 


- - 114 3 (6) - - 114 - - - 114 0.34 
(0.52) 


- - Mean 
(SD) 
14 (12) 


Me
an 
(S
D) 
8.8 
(15
.7) 


24 mo poly –
ve 


 - - -  - - -  - - -  - - - - 0.57 
(0.67) 


- - - - 


24 mo poly 
+ve 


 - - -  - - -  - - -  - - - - 0.46 
(0.6) 


- - - - 


24 mo 
persistent 


 - - -  - - -  - - -  - - - - 0.03 
(0.06) 


- - - - 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
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(S
D


) 
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 c
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 c
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 c
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 c
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%
 c
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) 


C
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P
 m


g
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oligo 
24 mo eoJIA  - - -  - - -  - - -  - - - - 0.21 


(0.35) 
- - - - 


24 mo ERA  - - -  - - -  - - -  - - - - 0.13 
(0.27) 


- - - - 


24 mo PsA  - - -  - - -  - - -  - - - - 0.08 
(0.12) 


- - - - 


Kearsley-
Fleet 2014 
ACR  


1 yr 


 - - -  - - -  - - -  - - -  - - - - - 


Minden 
ACR/ARHP 
2012 


 - - -  - - -  - - -  - - -  - - - - - 


Horneff  2004 
Ann Rheum 
Dis 


3 mo 


2
2
5 


26** 
(26) 


- - 225 19** 
(19) 


- - 225 3.8 
(6.3) 


- - 225 7.2 
(10.6
) 


- - 225 - - - Mean 
(SD) 
19 (21) 


- 


12 mo 1
5
2 


20** 
(23) 


- - 152 16** 
(18) 


- - 152 3.1 
(4.6) 


- - 152 7.1 
(8.9) 


- - 152 0.4 
(0.6) 


- - Mean 
(SD) 
17 (17) 


- 


30 mo 4
2 


20** 
(24) 


- - 42 12** 
(16) 


- - 42 4.6 
(6.9) 


- - 42 10.0 
(10.7
) 


- - 42 0.5 
(0.7) 


- - Mean 
(SD) 
19 (17) 


- 


Otten 2011 
JAMA 


15 mo 


 - - -  - - -  - - -  - - -  - - - - - 


87 mo  - - -  - - -  - - -  - - -  - - - - - 
Tarkiainen 
2014 
Rheumatol 


 - - -  - - -  - - -  - - -  - - - - - 


Kearsley-
Fleet 2013 
ACR/ARHP  


1 y 


 - - -  - - -  - - -  - - -  - - - - - 


2 y  - - -  - - -  - - -  - - -  - - - - - 







Etanercept (Enbrel 
®


) for treating juvenile idiopathic arthritis 


Page 115 of 179 


Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
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 c
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 c
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 c
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 c
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 c
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Zuber 2011 
Med Sci 
Monit  


3 mo 


1
7
2 


4.2 
(2.1) 


- - 172 3.8 
(2.2) 


- - 172 4.9 
(8.6) 


- - 172 4.6 
(8.1) 


- - 172 0.7 
(0.7) 


- - Mean 
(SD) 
13 
(12.3) 


Me
an 
(S
D) 
8.0 
(19
) 


12 mo 1
4
6 


2.9 
(1.8) 


- - 146 2.7 
(2.0) 


- - 146 2.5 
(4.1) 


- - 146 3.1 
(4.8) 


- - 146 0.5 
(0.6) 


- - Mean 
(SD) 
12 
(9.4) 


Me
an 
(S
D) 
4  
(11
.3) 


48 mo 3
9 


2.4 
(1.6) 


- - 39 2.0 
(1.6) 


- - 39 2.6 
(3.8) 


- - 39 3.2 
(4.7) 


- - 39 0.3 
(0.4) 


- - Mean 
(SD) 
10 
(6.6) 


Me
an 
(S
D) 
4 
(6.
9) 


Otten 2010 J 
Rheum  


3 mo 


- - - - - - - - - - - - - - - - - - - - - - 


Solari 2013 J 
Rheum 


1
7
3 


- - - - - - - - - - - - - - - - - - - - - 


Prince 2009 
Ann Rheum 
Dis 


3 mo, all 


1
4
2 


- 15** 
(IQ
R 8-
29) 


- 142 - 10** 
(IQ
R 2-
40) 


- 142 - 2 
(IQ
R 0-
6) 


- 142 - 5 
(IQ
R 2-
9) 


- 142 - 1.0 
(IQ
R 
0.4-
1.8) 


- Media
n 10 
(IQR 
5-20) 


- 


15 mo, all 9
7 


- 10** 
(IQ
R 2-


- 97 - 5** 
(IQ
R 0-


- 97 - 1 
(IQ
R 0-


- 95 - 2 
(IQ
R 1-


- 97 - 0.4 
(IQ
R 0-


- Media
n 8 
(IQR 


- 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   
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 c


h
a
n


g
e
  


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c
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 c
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23) 26) 3) 6) 1.0) 5-17) 
75 mo, all 5 - 10** 


(IQ
R 5-
35) 


- 5 - 30** 
(IQ
R 6-
58) 


- 5 - 1 
(IQ
R 0-
5) 


- 5 - 3 
(IQ
R 2-
7) 


- 5 - 0.9 
(IQ
R 
0.5-
1.6) 


- Media
n 16 
(IQR 
5-33 


- 


3 mo, each 
type 


 - - -  - - -  - - -  - - -  - - - - - 


15 mo, each 
type 


 - - -  - - -  - - -  - - -  - - - - - 


75 mo, each 
type 


 - - -  - - -  - - -  - - -  - - - - - 


Gerloni 2008 
Ann Rheum 
Dis  


 - - -  - - -  - - -  - - -  - - - - - 


Sevcic 2011 
Rheumatol  


3 mo 


7
1 


19.7 
(12.4) 


- - 71 19.8 
(18.8) 


- - 71 1.5 
(1.9) 


- - 71 8.5 
(8.0) 


- - 71 0.624 
(0.486
) 


- - Mean 
(SD) 
17.2 
(15.2) 


- 


12 mo 6
1 


14.7 
(11.3) 


- - 61 17.0 
(14.7) 


- - 61 1.4 
(2.5) 


- - 61 7.1 
(7.0) 


- - 61 0.480 
(0.415
) 


- - Mean 
(SD) 
13.3 
(9.1) 


- 


Susic 2013 
PReS 


12 mo 


- - - -80 - - - -56 - - - -80 - - - -68 - - - -60 - - 


Quartier 2003 
Arth Rheum  


3 mo 


 


- - -  - - -  - - -  - - -  - - - - - 
12 mo  -   -  - - -  - - -  - - -  - - - - - 
Klotsche 
2014 Arth 
Care Res  


3 mo 


 - - -  - - -  - - -  - - -  - - - - - 


Loskutova 
2014 PreS  


 - - -  - - -  - - -  - - -  - - - - - 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
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 No. of joints 
with LOM 
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 c
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24 mo 
Prince 2010 
Ann Rheum 
Dis  


3 mo 


5
3 


**16.7 
(SE 
2.5) 


- - 53 18.5 
(SE 
3.3) 


- - 53 4.47 
(SE 
1.0) 


- - 53 5.93 
(SE 
0.8) 


- - 53 1.07 
(SE 
0.1) 


- - Mean 
12.2 
(SE 
2.0) 


- 


27 mo 5
3 


**11.9 
(SE 
3.0) 


- - 53 15.8 
(SE 
4.0) 


- - 53 2.34 
(SE 
1.2) 


- - 53 3.13 
(SE 
0.9) 


- - 53 0.54 
(SE 
0.1) 


- - Mean 
11.3 
(SE 
2.5) 


- 


Prince 2011  


3 mo 
4
9 


14.9** 
(SE 
2.5) 


- - 49 15.7** 
(SE 
3.4) 


- - 49 3.99 
(SE 
1.0) 


- - 49 5.40 
(SE 
0.7) 


- - 49 - - - Mean 
11.9 
(SE 
2.0) 


- 


27 mo 4
9 


11.4** 
(SE 
3.0) 


- - 49 15.2** 
(SE 
3.9) 


- - 49 2.45 
(SE 
1.1) 


- - 49 2.89 
(SE 
0.8) 


- - 49 - - - Mean 
11.1 
(SE 
2.4) 


- 


Anink 2014 
PreS  


8.5 y 


 - - -  - - -  - - -  - - -  - - - - - 


Trachana 
2012 EULAR  


1 y 


 - - -  - - -  - - -  - - -  - - - - - 


 5 y  - - -  - - -  - - -  - - -  - - - - - 
Trachana 
2013 Clin 
Rheumatol 


1 y 


 - - -  - - -  - - -  - - -  - - - - - 


10 y  - - -  - - -  - - -  - - -  - - - - - 
Nielson 2008 
Clin exp 
Rheum 


3 mo 


 - - -  - - -  - - -  - - -  - - - - - 


Vojvodich 
2007 J 


 - - -  - - -  - - -  - - -  - - - - - 
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
 


M
e
a
n


 


(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


N
 


M
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D


) 
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%
 c
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n
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N
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) 
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ia
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%
 c


h
a
n


g
e
  


N
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(S


D
) 
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%
 c


h
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g
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N
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(S
D


) 


M
e
d


ia
n


 


%
 c


h
a
n


g
e
  


E
S


R
 


(m
m


/h
) 


C
R


P
 m


g
/L


 


Rheumatol  


Prepubertal 
12 mo 
Pubertal 12 
mo 


 - - -  - - -  - - -  - - -  - - - - - 


De Sanctis 
2013 J 
Rheumatol 


12 mo 


 - - -  - - - 30 - 1.5 
(IQ
R 0-
5.0) 


-  - - -  - - - Mean 
(SD) 
12.25 
(7.97) 


Me
dia
n 
0.3
3 
(IQ
R 
0.3
2-
0.8
3) 


Alekseeva 
2012 EULAR  


48 wk 


 - - -  - - -  - - -  - - -  - - - - - 


Lahdenne 
2003 Ann 
Rheum Dis  


3 mo 


- - - Chan
ge in 
score 
-29.0 


- - - Cha
nge 
in 
scor
e -
24.5 


- - - Cha
nge 
in 
num
ber -
9.5 


- - - - - - - Cha
nge 
in 
scor
e  -
0.81 


- - 


12 mo  - - -  - - -  - - -  - - -  - - - - - 
Kietz 2002 
Ann Rheum 
Dis 


24 mo 


 - - -  - - - - 12.8 - -
48.1 


 - - -  - - - Mean 
18.55 


- 


Calvo 2012 
EULAR  


6 mo 


- 11.6** 
(11.2) 


- - - 12.9** 
(12.4) 


- - - 1.44 
(1.77
) 


- - - 1 
(1.33
) 


- - - 0.4 
(0.2) 


- - Mean 
(SD) 
14.1 
(8.3) 


Me
an 
(S
D)  
3 
(4.
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Study ID,  
arm & time 
point 


 PGA disease 
activity (VAS)  


 PGA wellbeing 
(VAS) 


 No. of active 
joints  


 No. of joints 
with LOM 


 CHAQ score   


N
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 c
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 c
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 c
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9) 


 2 y  - - -  - - -  - - -  - - -  - - - - - 
Robinson 
2003 Clin 
Drug Invest 


14 mo 


 - - -  - - -  - - - 21 6.4 
(5.6) 


- -  - - - Mean 
(SD) 
26.9 
(17.8) 


- 


Otten 2011 
Ann Rheum 
Dis  


3 mo 


 - - -  - - -  - - -  - - -  - - - - - 


15 mo  - - -  - - -  - - -  - - -  - - - - - 
Opoka-
Winiarska 
2014 PreS  


6 mo 


 - - -  - - -  - - -  - - -  - - - - - 


Hooper 2013 
Ped Rheum 


 - - -  - - -  - - -  - - -  - - - - - 


****************
************** 
****************
****************
* 


 * * *  * * *  * * * * * * * * * * * * * 


****************
****************
***** 


 * * * * * * * * * * * * * * * * * * * * * 


************* 
****************
**************** 
****************
****************
*** 


 * * * * * * * * * * * * * * * * * * * * * 


* 1-10 scale, ** 1-100 scale; † study informed the etanercept marketing authorisation on long term safety of etanercept  
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Disease inactivity and remission 


The numbers/proportions in remission/inactive disease may be difficult to interpret in 


long-term follow-up because few observational studies report ITT analyses. Notably, 


some patients are reported to discontinue treatment because of remission, and may 


not be counted in subsequent analyses.  


The observational study that informed the marketing authorisation for the long term 


safety of etanercept (Giannini 2009) recorded the proportion of patients with a 


physician global assessment (PGA) disease activity of 0, and the proportion with no 


active joints. At 3 months, 16 (18.6%) of 86 patients receiving etanercept had PGA of 


0; 18 patients had PGA=0 at 12 months and 17 at 36 months. High rates of disease 


inactivity were seen in the methotrexate arm, but these patients were naïve to 


methotrexate at baseline, whereas patients in the etanercept arms had previously 


failed methotrexate.  


A study by Solari et al. of 173 consecutive etanercept-treated JIA patients at an 


Italian centre, treated for a median of 2.2 years, reported that 87 (50.3%) achieved 


inactive disease (Wallace criteria) after a median of 0.6 years of therapy. At last 


follow-up, 85 (49.1%) still had inactive disease and 70 (40.5%) were in clinical 


remission on medication. The probability of achieving inactive disease after 6, 12 


and 24 months of therapy was 24%, 46% and 57%, respectively. 


In a study of 787 patients from the German etanercept registry (Papsdorf 2011), 


47.6% met the criteria for inactive disease (Wallace criteria) and 26.6% achieved 


remission on medication (at last observation).  


In another large cohort (Otten 2011), 32% of 245 patients on etanercept had inactive 


disease at 15 months. Prince 2009 reported remission by modified Wallace criteria in 


35 of 97 patients at 15 months. Klotsche 2014 reported inactive disease by Wallace 


criteria in 17 of 56 patients at 12 months and remission in 5 of 56.  


A summary of disease inactivity outcomes reported in the observational/registry 


studies is presented in Table 24 below.
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Table 24 Inactive disease and remission outcomes, observational studies 
 


Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


Horneff 2014 ACR  All 1925 NR NR NR 


Windschall 2015 Clin 
Rheumatol 


Last obs. 


Each of: eoJIA, PsA, 
polyarthritis(RF+, RF-) 


- NR NR NR 


24 mo 
Each of: eoJIA, PsA, 
polyarthritis(RF+, RF-) 


- NR NR NR 


Horneff  2012 EULAR  


 
All NR NR NR NR 


Geikowski 2014 J Rheumatol 


6 mo  
All 863 NR NR NR 


Papsdorf 2011 Rheumatology All 787 
Inactive disease and 
clinical remission 


Wallace 2004  
Inactive disease: 375 (47.6) 
Clinical remission: 166 
(26.6) 


Davies ACR/ARHP 2013 All 677 NR NR NR 


Horneff 2009 Ann Rheum Dis 


Etanercept 12 mo 
All 69 (ITT) NR NR NR 


Etanercept + MTX 12 mo All 427 (ITT) NR NR NR 


Giannini 2009† Arth Rheum 


MTX 3 mo 
All 175 


No disease activity, or 
no active joints 


 PGA=0, or active joints=0 
PGA 0:  21(12.0%) 
Active joints 0:  NR  


 12 mo   124 “ “ 
PGA 0: 44 (35.5%) 
Active joints 0: 47 (69.1%) 


 36 mo   67 “ “ 
PGA 0: 31 (46.3%) 
Active joints 0: 43 (65.2%) 


 Etanercept 3 mo All 86 “ “ 
PGA 0: 16 (18.6%) 
Active joints 0: NR 


 12 mo   68 “ “ 
PGA 0: 18 (26.5%) 
Active joints 0: 14 (40%) 


 36 mo   42 “ “ 
PGA 0:  17 (40.5%) 
Active joints 0:  24 (57.1%) 


 Etanercept + MTX 3 mo All 246 “ “ 
PGA 0: 25 (10.2%) 
Active joints 0: NR 
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Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


 12 mo   200 “ “ 
PGA 0:  54 (27.0%) 
Active joints 0:  34 (38.2%) 


 36 mo   115 “ “ 
PGA 0:  35 (30.4%) 
Active joints 0:  58 (50.4%) 


Halbig & Horneff 2009 
Rheumatol Int  


All time points 
All subgroups - NR NR NR 


Kearsley-Fleet ACR 2014 


1 yr. 
All 


407 included 
in model 


NR NR NR 


Minden 2012 ACR/ARHP   386 NR NR NR 


Horneff  2004 Ann Rheum Dis  


Time point NR 
All NR 


Complete remission 
 


Morning stiffness <5 min, no tender 
joint, no swollen joint, normal ESR 


72 (26%) 


 Polyarticular (RF-) NR “ “ 14 (17%) 
 Polyarticular (RF+) NR “ “ 11 (30%) 
 Oligoarticular NR “ “ 5 (62%) 
 eoJIA NR “ “ 14(28%) 
 Other NR “ “ 20 (40%) 


Otten 2011 JAMA  


15 mo 
All 245 Inactive disease 


No active arthritis, no systemic 
features, no uveitis, normal ESR 
(≤20 mm/h), PGA score indicating 
no disease activity (≤10 mm) 


32% (24-40%) 


87 mo  17 Inactive disease As above 45% (13-77%) 


Tarkiainen 2014 Rheumatol All 213 (ENT) NR NR NR 


Kearsley-Fleet 2013 
ACR/ARHP  


1 y 
All 191 NR NR NR 


2 y All 191 NR NR NR 


Zuber 2011 Med Sci Monit  


3 mo 
All 172 ACR Pedi 100 ACR Pedi 100 15% 


12 mo   146 ACR Pedi 100 ACR Pedi 100 19.1% 


48 mo   39 ACR Pedi 100 ACR Pedi 100 23.70% 


Otten 2010 J Rheum  All 179 NR NR NR 
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Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


3 mo 


Solari 2013 J Rheum All 173 
Inactive disease and 
clinical remission 


Wallace 2004 
Inactive disease: 85 (49.1) 
Clinical remission: 70 (40.5) 
at last follow up 


Prince 2009 Ann Rheum Dis  


3 mo 
All 146 Remission 


Wallace 2004 [70], modified to 
include PGA <20mm 


NR 


15 mo    97 “ “ 35 


75 mo    5 “ “ 1 


3 mo Polyarticular (RF+) 11 “ “ NR 


15 mo    9 “ “ 3 


75 mo    3 “ “ 1 


3 mo Polyarticular (RF-) 55 “ “ NR 


15 mo   36 “ “ 14 


75 mo    1 “ “ 0 


3 mo Oligoarticular 28 “ “ NR 


15 mo    18 “ “ 6 


75 mo    1 “ “ 0 


3 mo ERA 5 “ “ NR 


15 mo    4 “ “ 0 


75 mo    0 “ “ 0 


3 mo PsA 8 “ “ NR 
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Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


15 mo    6 “ “ 3 


75 mo    0 “ “ 0 


Gerloni 2008 Ann Rheum Dis  All 95 NR NR NR 


Sevcic 2011 Rheumatol  


3 mo 
All 


71 
 


NR NR NR 


12 mo   61 NR NR NR 


Susic 2013 PReS  


12 mo 
All 63 NR NR NR 


Quartier 2003 Arth Rheum All 


time points 
All  - NR NR NR 


Klotsche 2014 Arth Care Res  


12 mo 
All 56 


Inactive disease 
Remission 


Wallace 2004 
Wallace 2004 


Inactive: 17 (32.1%) 
Remission: 5  


Loskutova 2014 PreS  


24 mo 
All 32 NR NR NR 


Prince 2010 Ann Rheum Dis  


3 mo 
All 53 NR NR NR 


27 mo All 53 NR NR NR 


Prince 2011  


3 mo 
All 49 NR NR NR 


27 mo   49 NR NR NR 


Anink 2014 PreS  


8.5 y 
All 43 NR NR NR 


Trachana 2012 EULAR  


1 y 
All 42 


Clinical remission 
(CR) 
ACR Pedi 100 


Wallace 2004 [70] 
ACR Pedi 100 


CR: 4 
ACR Pedi 100: 17 


 5 y All 13 
Clinical remission 
(CR) 
ACR Pedi 100 


Wallace2004 
ACR Pedi 100 


CR:1 
ACR Pedi 100: 5 


Trachana 2013 Clin 
Rheumatol 


1 y 
All 42 


Clinical remission 
(CR) 
ACR Pedi 100 


Wallace 2004 [70] 
ACR Pedi 100 


CR: 21 
ACR Pedi 100: 17 
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Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


10 y All 1 
Clinical remission 
(CR) 
ACR Pedi 100 


Wallace2004 
ACR Pedi 100 


CR: 0 
ACR Pedi 100: 0 


Nielson 2008 Clin Exp Rheum 


3 mo 
 All 36 NR NR NR 


Vojvodich 2007 J Rheumatol  


Prepubertal 12 mo 
All 20 NR NR NR 


Pubertal 12 mo All 11 NR NR NR 


De Sanctis 2013 J Rheumatol 


12 mo 
All 30 NR NR 


NR 
 


Alekseeva 2012 EULAR  


12 mo 
All 25 Inactive disease NR 86% 


Lahdenne 2003 Ann Rheum 
Dis  


3 mo 
All 9 NR NR NR 


12 mo All 12 NR NR NR 


Kietz 2002 Ann Rheum Dis 


24 mo 
All 22 NR NR NR 


Calvo 2012 EULAR  


6 mo 
All 21 Clinical remission NR 


‘All pts achieved clinical 
remission at 6 mo of ttmt’ 


 2 y All 191 NR NR NR 


Robinson 2003 Clin Drug 
Invest 


14 mo 
All 21 NR NR NR 


Otten 2011 Ann Rheum Dis  


 
PsA - Inactive disease 


No active arthritis, no systemic 
features, no uveitis, normal ESR 
(≤16 mm/h), PGA score indicating 
no disease activity (≤10 mm) 


of 9 pts at 27 mo 
4 of 6 pts at 39 mo 


Opoka-Winiarska 2014 PreS  


6 mo 
All 13 NR NR NR 


Hooper 2013 Ped Rheum - - NR NR NR 
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Study ID,  arm & time point JIA subtype*  
No. on arm 
at time 
point 


Outcome Definition 
Patients attaining 
outcome, n (%) 


****************************** 
********************************* 


*** *** 
******************* 
************** 


********************************** 
************************************** 
***************************************** 
***************************************** 
***************************************** 
************************************** 
************************ 
********  


*** 


************************************* *** * ** ** ** 


************* 
******************************** 
*********************************** 


*** * ** ** ** 


† study informed the etanercept marketing authorisation on long term safety of etanercept  
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Pain assessment 


Few studies reported assessment of pain by parent or child. Where reported, this 


was carried out using a VAS (not tabulated). Neilson 2008 reported an 84.7% 


decrease at 12 months. Prince 2010 reported 19.3 and 12.4 on a 1-100 scale at 3 


and 27 months respectively. Other scores reported ranged from 9.5 to 15.7.   


JADAS/DAS score 


Most studies did not report JADAS/DAS scores (scores not tabulated). Windschall 


2015 reported mean JADAS scores of 4.4, 5.1 and 5.0 at 3 months and 4.0, 3.0 and 


5.3 at 24 months for ERA, eoJIA and PsA respectively. Trachana 2013 reported 


JADAS71 of 1.45 (baseline: 19.45) at 1 year in 42 patients. DeSanctis 2013 reported 


JADAS 27 of JADAS-27 (scale 0-57) of 26.63 at baseline and 8.04 at 12 months in 


30 patients. At 24 months, Horneff 2012 reported mean and median JADAS 71 


scores of 5.0 and 2 respectively, and mean and median JADAS10 scores of 4.6 and 


2; baseline values were in the range of 17-20. Thus, where reported, the evidence 


from JADAS scores supports that from JIA ACR scores to show substantial and 


sustained falls with etanercept. 


Disease flare 


The only study to report disease flare as an outcome measure was Quartier 2003, 


who reported that of 31 patients who completed 12 months’ treatment, 9 experienced 


disease flare (defined as ≥ 30% worsening of ≥3 response indicators relative to last 


assessment, with ≥ 2 active joints.) 


Corticosteroid reduction 


Only two studies reported on corticosteroid reduction during etanercept treatment. 


Quartier 2003 reported that median prednisolone dose was reduced from 0.22 


mg/kg/day (range 0.08–0.59) to 0.10 mg/kg/day (range 0–0.34) in 26 patients at 6 


months. Prince 2010 reported that glucocorticoids were discontinued in 75% of 


patients by 27 months. 
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Growth 


Only one of the included studies (Vojvodich 2007) reported on growth outcomes in 


children with JIA treated with etanercept. The outcome measure was change in 


height standard deviation score over time. The authors concluded that: ‘TNF 


inhibition with etanercept improved growth in a majority of patients with JIA. Our data 


demonstrates that growth improvement with etanercept was independent of the 


pubertal growth spurt.’ These data are supported by other studies (not included in 


the systematic review as they did not contain extractable outcomes relating to height 


and weight): Kearsley-Fleet et al. 2015 reported improvement in height over the first 


two-years; Giannini et al. 2010 reported significant increases in mean height in 


children with JIA treated with etanercept; Billiau et al. 2010 reported that etanercept 


+ MTX in polyarticular JIA was associated with significantly improved growth velocity 


compared with MTX alone. 


Joint damage 


Two studies reported measures of joint damage or radiological deterioration. Neilson 


2008 reported a median Poznanski score of -1.8 at 12 months, a -16% change from 


baseline. Trachana 2013 reported that at 1 year, 3 of 15 patients experienced joint 


damage, defined as radiological deterioration in patients with radiologic abnormality 


at baseline.  
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4.12.6 Health-related quality of life 


Etanercept provides sustained HRQoL improvement in patients with JIA 


Due to factors such as impaired physical function, JIA can have consequences for 


psychological well-being and HRQoL.  


 Treatment with etanercept has been shown in three studies to significantly 


improve HRQoL from baseline in several generic instruments.  


 Rapid improvements (over 3 months) have been observed in the Child Health 


Questionnaire (CHQ), the Health Utility Index 3 (HUI3) and PedsQL.[26-28]  


 Follow-up from these studies indicates that improvements can be maintained 


long term (maximum follow-up 27 months).  


 


Four studies met the criteria for inclusion in the HRQoL review. These are shown in 


Table 25 along with the data extracted. Prince 2010, Prince 2011 and Klotsche 2014 


all reported some efficacy or safety data and were also included in the clinical 


effectiveness review, where patient characteristics are tabulated.[26-28] Data were 


reported for the Child Health Questionnaire (CHQ), PedsQL and Health Utility Index 


3 (HUI3) instruments. No disease-specific instruments were reported, though the 


PedsQL administered in Klotsche 2014 included the disease-specific module. No 


studies were identified that reported EQ-5D or mapped results to EQ-5D. The data 


show sustained HRQoL improvements over a range of measures in children treated 


with etanercept. 


 Prince 2010 found improvements over baseline in CHQ physical and 


psychosocial summary scores at 3 months and further improvement at 27 


months, in an analysis of 53 patients.[26]  


 Prince 2011 reported improvement in utility as measured by HUI3 at 3 months, 


and further improvement at 27 months.[27]  
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 Klotsche 2014 measured PedsQL scores over 12 months in 61 patients. 


Summary score rose from 72.2 at baseline to 81.4 at 3 months and 92.0 at 12 


months. All domains (physical, emotional, social and school functioning) were 


improved.[28] 


 In addition, a study of 43 patients from the Dutch registry, with a median 


duration of etanercept treatment of 8.5 years (Anink 2014), reported that ‘The 


improvement in HRQoL after start of etanercept was sustained after 8.5 years. 


Disability was low. On many aspects of daily life, patients functioned 


comparably to or better than the general population.’ (This publication, a 


conference abstract, was included in the clinical review. It was not included in 


the HRQoL review because it did not report any quantitative HRQoL 


outcomes).[42] 


 Robinson 2003 reported HRQoL data as graphs only (Figure 2). Polyarticular 


JIA is shown in dark circles. The authors reported that functional status and 


HRQoL improved; a significant difference between pre- and post etanercept 


functional assessment (JAFAR and CHAQ) and HRQoL assessment by parents 


and patients was found.[7] 
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Figure 2 Functional assessment and HRQoL, Robinson 2003 
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Table 25 Studies included in the HRQoL review, and data extracted 
  
Study ID, time point and no. of patients 


HRQoL, general  HRQoL, disease-
specific 


Baseline Score at time 
point 


Change 
from 
baseline 


Instrument Change 
from 
baseline 


Instrument 


Robinson 2003 Clin Drug Invest 


14 mo 
(n=NR) 


JAFAR, ParentPedsQL and ChildPedsQL were reported in graphical form - no extractable data 


CHAQ, pain, JAFAR, child and parent PedsQL measures were all improved in all JIA patients (p<0.001) 


 
Prince 2010 Ann Rheum Dis 


3 mo  
(n=53) 


CHQ, Mean (SE) 


24.7(2.6) Physical summary 
Score (PhS) 
45.1(1.4) Psychosocial 
summary score (PsS) 
HUI3, Mean (SE) 


0.51(0.04) 


CHQ 


32.7(3.1)Phs 
49.4(1.7)PsS 
HUI3 


0.64(0.05) 


NR CHQ (0-100) 
HUI3(0-1) 


NR 
 


NR 


 27 mo 
(n=53) 


CHQ, Mean (SE) 


24.7(2.6) Physical summary 
Score (PhS) 
45.1(1.4) Psychosocial 
summary score (PsS) 
HUI3, Mean (SE) 


0.51(0.04) 


CHQ  


39.6(4.7)Phs 
53.6(2.7)PsS 
HUI3  
0.77(0.08) 


NR CHQ (0-100) 
HUI3(0-1) 


NR NR 


Prince 2011 Rheum 


3 mo 
(n=49) 


0.53 (SE 0.04) 0.69 (SE 0.05) NR HUI3 multi-attribute function NR NR 


27 mo 
(n=49) 


0.53 (SE 0.04) 0.78 (SE 0.07) NR HUI3 multi-attribute function NR NR 


Klotsche 2014 Arth Care Res  


3 mo 
(n=61) 


72.2(16.8) 81.4(16.5) NR PedsQL (generic and 
disease specific modules) 


NR NR 


12 mo 
(n=61) 


72.2(16.8) 92.0 (9.2) NR    


CHQ: child health questionnaire; PedsQL: pediatric quality of life inventory; HUI3: health utilities index mark; JAFAR: the juvenile arthritis functional assessment 


report
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4.13 Adverse reactions 


Only data on adverse events classed as, grade 3 or 4 or, as ‘serious’ or ‘medically 


important ‘were extracted. Data on overall number of discontinuations in the included 


studies, and discontinuations due to AEs, were also extracted, as were the total 


number of patient-years of etanercept use. 


 


 


Summary of findings: safety 


Etanercept has a long-term safety and tolerability profile established through 


over 15 years of real-world use 


 Data on the short-term and long-term safety and tolerability of etanercept are 


available from both clinical trials and observational/registry studies.  


 Low rates of serious adverse events are reported across clinical trials. 


Evidence from real-world/registry analyses indicate that low rates of adverse 


events are evidenced in clinical practice. Exposure-adjusted rates of adverse 


events in selected categories of JIA were similar among the 3 treatment groups 


(18.3, 18.7, and 21.6 per 100 patient-years in the MTX, etanercept, and 


etanercept plus MTX groups respectively (Giannini 2009). 


 Long-term exposure to etanercept (Lovell 2008) was not associated with any 


overall increased risk of serious adverse events (reported rate was 0.12 per 


patient per year). 


 *************************************************************************************** 


*************************************************************************************** 


********************************************************************************* 


******************************************** 
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4.13.1 Interventional studies 


Treatment discontinuation: Definitions of safety populations, where reported, 


are presented in Table 8. Discontinuations due to AEs in the interventional studies 


were low: only one patient in the pivotal study (Lovell 2000) and 3.1% in the 


CLIPPER study (Horneff 2014). The rate of discontinuation due to AEs in the Lovell 


extension study after up to 8 years of follow-up was 7% (Table 26).  
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Table 26 Discontinuations and patient-years of etanercept use (safety analyses), 
interventional studies 


Study ID and arm 
 


Overall 
discontinuations 
during treatment 


Discontinuation due to AEs
†
 


JIA subtype*  N n % N n % 


Lovell 2000± NEJM 


Etanercept (open-label 
phase) 


All 69 - - 69 1 in whole 
study (phase 
NR) 


- 


  
Etanercept (double-
blind phase) 


All 25 - - 25  - 


  
Placebo (double-blind 
phase) 


All 26 - - 26 - - 


Mori 2005 Mod 
Rheumatol  


All - - - 22 1 - 


Horneff 2009 
Rheumatol 


All 20 0 0 20 0 0 


Horneff 2014 Ann 
Rheum Dis (CLIPPER 
[Part 1) 


All 127 5 - 127 4 3.1 


 eoJIA 60 - - 60 1 1.7 


 ERA 38 - - 38 2 5.3 


 PsA 29 - - 29 1 3.4 


Zeng 2014 Ann Rheum 
Dis 


Oligoarticular and 
polyarticular 


- - - - - - 


Extension studies 


Lovell 2003 Arth 
Rheum 


All 58 - - 58 2 - 


Lovell 2008 ±Arth 
Rheum 
 


All 58 38 66 58 4 7 


Mori 2011 Mod 
Rheumatol 


Etanercept (open label) 


All 22 - - 22 0 0 


  
Etanercept (double-
blind 0.4 mg/kg) 


All 6 - - 6 0 0 


Mori 2012 Mod 
Rheumatol 


Etanercept (both doses) 


All 32 14 - 32 2 - 


Constantin 2013 
ACR/ARHP (CLIPPER 
Part 2) 


 


All; 215 pt.-y of 
exposure 


127 - - 127 5 - 


 eoJIA 60 - - 60 1 - 


 ERA 38 - - 38 3 - 


 PsA 29 - - 29 21 - 


* where reporting stratified; all denotes all pts reported; † denotes treatment-emergent, otherwise 
relationship to treatment NR; N denotes evaluation population;± studies informing the licence  
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Adverse events: Studies reported very low rates of serious adverse events. In 


studies reporting on JIA subtypes, (Horneff 2014 and Constantin 2013) no 


differences in safety were observed across the groups. Rates of medically important 


infections, where reported, were low (0.03 per patient-year in Lovell 2008). Long-


term exposure to etanercept was not associated with any overall increased risk of 


serious infection, malignancy, tuberculosis, demyelinating disorders, lupus, 


lymphomas or death (Lovell 2008). 


A summary of the adverse events in the interventional studies is presented in Table 


27Table 27 below.  
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Table 27 Adverse events, interventional studies 


 


Study ID and arm 


 Serious AEs* 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA subtype  N n % N n % N n % N n % N n % 


Lovell 2000± NEJM 


Etanercept (open-label 
phase) 


All 69 
2 in whole 
study 
(phase NR) 


- 69 - - 69 - - 69 - - 69 0 0 


  
Etanercept (double-blind 
phase) 


All 25 - - 25 - - 25 - - 25 0 0 25 0 0 


  
Placebo (double-blind 
phase) 


All 26 - - 26 - - 26 - - 26 0 0 26 0 0 


Mori 2005 Mod 
Rheumatol  


 
All 22 2 - 22 0 - - - - 22 - 0 - - - 


Horneff 2009 Rheumatol 


 
All 20 0 0 20 - - 20 - - 20 - - 20 - - 


Horneff 2014± Ann 
Rheum Dis 


 
All 127 1* 0.8 127 3 2.4 127 0 0 127 0 0 127 0 0 


 eoJIA 60 0* 0 60 2 3.3 60 0 0 60 0 0 60 0 0 


 ERA 38 1* 2.6 38 0 0 38 0 0 38 0 0 38 0 0 


 PsA 29 0* 0 29 1 3.4 29 0 0 29 0 0 29 0 0 


Zeng 2014 Ann Rheum 
Dis 


 


Oligoarticular 
and polyarticular 


32 0 0 - - - - - - - - - - - - 


Extension studies 


Lovell 2003 Arth Rheum 


 
All 58 9 - 58 - - 58 - - 58 0 0 58 - - 


Lovell 2008 ±Arth 
Rheum 


 
All 69 


39 in 318 
pt.-years 


- 69 9 - 69 0 0 69 - - 69 0 0 


Mori 2011 Mod 
Rheumatol 


All 22 7 0 22 - - 22 - - 22 - - 22 0 0 
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Study ID and arm 


 Serious AEs* 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA subtype  N n % N n % N n % N n % N n % 


Etanercept (open label) 


  
Etanercept (extension 0.4 
mg/kg) 


All 6 0 0 6 - - 6 - - 6 - - 6 0 0 


Mori 2012 Mod 
Rheumatol 


Etanercept (both doses) 
All 32 


6 (none 
≥grade 3) 


18.8 32 - - 32 - - 32 - - 32 0 0 


Constantin 2013 
ACR/ARHP  


 


All; 215 pt.-y of 
exposure 


127 16* - 127 10 - 127 0 0 - - - 127 0 0 


 eoJIA 60 2* - 60 4 - 60 0 0 60 - - 60 - - 


 ERA 38 11* - 38 3 - 38 0 0 38 - - 38 - - 


 PsA 29 3* - 29 3 - 29 0 0 29 - - 29 - - 


ǂ  where reporting stratified; all denotes all pts reported; † denotes treatment-emergent, otherwise relationship to treatment NR; N denotes evaluation 
population; ± studies informing the licence  
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4.13.2 Observational studies 


Data on the short-term and long-term safety and tolerability of etanercept are also 


available from observational/registry studies.  


Treatment discontinuation: The majority of studies did not directly report 


discontinuation rates, either overall or due to adverse events. However, the Giannini 


2009 study, which informed the marketing authorisation for etanercept, reported a 


discontinuation rate due to AEs of 1.9 % in 387 patient-years of use, similar to the 


rate observed with methotrexate monotherapy. Evidence from a UK cohort (483 


etanercept-treated JIA patients were enrolled from 30 UK centres) followed up for a 


median of 2 years (maximum 5 years), indicates that the majority (69%) of patients 


remain on the drug (Southwood et al.).[104]  


A summary of the discontinuation rates is presented in Table 28 below.
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Table 28 Discontinuations and total patient-years of etanercept use (safety analyses), observational studies 


Study ID and arm 
    Overall discontinuations 


Discontinuation 
due to AEs 


JIA subtype*  
Total patient-years of 
ETN use 


N n % N n % 


Horneff 2014 ACR  
All 3958 - - - - - - 


Windschall 2015 Clin Rheumatol 
ERA 406.19 - - - - - - 


 
eoJIA 682.29 - - - - - - 


 
PsA 211.83 - - - - - - 


 
Polyarthritis (RF+) 372.13 - - - - - - 


 
Polyarthritis (RF-) 1132.94 - - - - - - 


 
All - - - - - - - 


Horneff  2012 EULAR  
All - - - - - - - 


Geikowski 2014 J Rheumatol  
All - - - - - - - 


Papsdorf 2011 Rheumatology 
All - - - - - - - 


Davies 2013 ACR/ARHP  
All 1498 - - - - - - 


Horneff 2009 Ann Rheum Dis 


Etanercept 
All 


1149 across both ttmt 
groups 


100 - 14 100 3 - 


Etanercept + MTX All As above 504 - 10 (ETN) 504 14 - 


Giannini 2009 Arth Rheum 


MTX 
All 387.8 197 131 66.5 197 3 1.5 


Etanercept All 224.11 103 56 54.4 103 2 1.9 


Etanercept + MTX All 635.17 294 162 55.1 294 1 0.3 


Halbig & Horneff 2009 Rheumatol Int 
All - - - - - - - 
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Study ID and arm 
    Overall discontinuations 


Discontinuation 
due to AEs 


JIA subtype*  
Total patient-years of 
ETN use 


N n % N n % 


Kearsley-Fleet 2014 ACR  
All - 407 29 - 407 8 - 


Minden 2012 ACR/ARHP  
All 1815 - - - - - - 


Horneff  2004 Ann Rheum Dis 
All 592 322 53 - 322 11 - 


 
Polyarticular (RF-)   94 12 13 94 1 - 


 
Polyarticular (RF+)   39 3 8 39 1 - 


 
Oligoarticular   64 9 14 64 3 - 


 
ERA   26 5 19 26 3 - 


 
PsA   17 4 24 17 1 - 
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Study ID and arm 
    Overall discontinuations 


Discontinuation 
due to AEs 


JIA subtype*  
Total patient-years of 
ETN use 


N n % N n % 


Otten 2011 JAMA  
All 683.7 262 142 54 262 25 - 


Tarkiainen 2014 Rheumatol 
All 710 - - - - - - 


Kearsley-Fleet 2013 ACR/ARHP  
All - - - - - - - 


Zuber 2011 Med Sci Monit  
All 393 188 51 - 188 4 - 


Otten 2010 J Rheum  
All - 179 - - 179 - - 


Solari 2013 J Rheum 
All 458.8 173 36 - - - - 


Prince 2009 Ann Rheum Dis  
All 312 146 - - - - - 


Gerloni 2008 Ann Rheum Dis  
All 258 - - - 95 18 14.2 


Sevcic 2011 Rheumatol  
All - 72 - - 72 - - 


Susic 2013 PReS 
All - - - - - - - 


Quartier 2003 Arth Rheum 
All - 61 30 at 12 mo - 61 12 20% 


Klotsche et al 2014 Arth Care Res  
All - 61 8 - 61 1 - 


Loskutova 2014 PreS  
All - - - - - - - 


Prince 2010 


Ann Rheum Dis  All - 53 4 - - 0 - 


Prince 2011 Rheum 
All - - - - - - - 


Anink 2014 PreS  
All - - - - - - - 


Trachana 2012 EULAR 
All - - - - - - - 


Trachana 2013 Clin Rheumatol 
All - - - - - - - 


Nielson 2008 Clin Exp Rheum 
All - - - - - - - 
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Study ID and arm 
    Overall discontinuations 


Discontinuation 
due to AEs 


JIA subtype*  
Total patient-years of 
ETN use 


N n % N n % 


Vojvodich 2007 J Rheumatol  
Prepubertal - - - - - - - 


 
Pubertal - - - - - - - 


De Sanctis 2013 J Rheumatol 
All - - - - - - - 


Alekseeva 2012 EULAR   
All - - - - 25 0 0 


Lahdenne 2003 Ann Rheum Dis 
All - 10 1 - - - - 


Kietz 2002 Ann Rheum Dis 
All - 22 0 0 22 0 0 


Calvo 2012 EULAR  
All - 21 2 - - - - 


Robinson 2003 Clin Drug Invest  
All - 21 0 0 21 0 0 


Otten 2011 Ann Rheum Dis 
All - 18 6 - - - - 


Opoka-Winiarska 2014 PreS 
All - - - - - - - 


Hooper 2013 Ped Rheum All ETN-exposed 
pts (any disease) 


231,404 (estimated) - - - - - - 


****************************** 
********************************* 


*** ** *** ** *** *** * * 


************************************* *** *** *** * *** *** * *** 


************* 
******************************** 
*********************************** 


*** * * * * * * * 


N denotes number of patients in evaluation population. – denotes not reported 
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Adverse events: The Giannini 2009 study indicated relatively similar rates of 


medically important infections (1.3, 1.8, and 2.1 per 100 patient-years) during long-


term therapy of etanercept monotherapy, etanercept plus methotrexate, or 


methotrexate monotherapy, respectively [15]. Rates of malignancies, autoimmune 


events and deaths, where reported, were zero or very low over long-term follow-up 


across the included studies. ************************************************************ 


******************************************************************************************** 


********************************************************************************************** 


A summary of the adverse events, observational studies is presented in Table 29.
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Table 29 Summary of adverse events, observational studies 


Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


Horneff 2014 
ACR  


All 3958 1925 149 - - - - - - - - - - - - - 


Windschall 
2015 Clin 
Rheumatol  ERA 406.19 238 17 - - 2 - - 2 - - - - - 0 - 
 eoJIA 682.29 315 31 - - 4 - - 0 - - - - - 0 - 
 PsA 211.83 127 11 - - 1 - - 0 - - - - - 0 - 


 
Polyarthritis 
(RF+) 


372.13 160 16 - - - - - - - - - - - - - 


 
Polyarthritis 
(RF-) 


1132.94 534 33 - - - - - - - - - - - - - 


 All - - - - - - - - - - - - - - - - 
Horneff  2012 
EULAR  


All - - - - - - - - - - - - - - - - 


Geikowski 
2014 J 
Rheumatol  


All - - - - - - - - - - - - - - - - 


Papsdorf 2011 
Rheumatology 


All - - - - - - - - - - - - - - - - 


Davies 2013 
ACR/ARHP  


All 1498 - - - 677 134 - - - - - - - - - - 


Horneff 2009 
Ann Rheum 
Dis 


Etanercept 


All 1149 
across 
both ttmt 
groups 


100 4 - 100 1 - 100 0 - 100 - - 100 0 0 


Etanercept + 
MTX 


All As above 504 48 - 504 25 - 504 3 - 504 - - 504 0 0 


Giannini 
2009± Arth 
Rheum 


MTX 


All 387.8 197 - - 197 5 1.29 197 0 0 197 17 - 197 0 0 


Etanercept All 224.11 103 - - 103 4 1.78 103 0 0 103 12 - 103 0 0 
Etanercept + 
MTX 


All 635.17 294 - - 294 13 2.05 294 0 0 294 15 - 294 0 0 


Halbig & All - - - - - - - - - - - - - - - - 
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Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


Horneff 2009 
Rheumatol Int 


All  
Kearsley-Fleet 
2014 ACR  


 


All - - - - - - - - - - - - - - - - 


Minden 2012 
ACR/ARHP  


All 1815 386 77 - 386 20 - 386 2 - 386 17 - - 2 in pts 
treated 
with ETN 
in previous 
3 mo 


- 


Horneff  2004 
Ann Rheum 
Dis All 


All 592 322 12 - - - - 322 1 - - - - - - - 


Polyarticular 
(RF-) 


Polyarticular 
(RF-) 


  - - - - - - - - - - - - - - - 


Polyarticular 
(RF+) 


Polyarticular 
(RF+) 


  - - - - - - - - - - - - - - - 


Oligoarticular Oligoarticular   - - - - - - - - - - - - - - - 
ERA ERA   - - - - - - - - - - - - - - - 
PsA PsA   - - - - - - - - - - - - - - - 


Otten 2011 
JAMA  


All 683.7 262 31 - 262 7 - 262 0 0 262 9 - 262 2 deaths  
4.8 y and 
0.7 y after 
ETN 
discontinua
tion  


- 


Tarkiainen 
2014 
Rheumatol 


All 710 213 55 25.8 213 21 13.6 213 0 0 - - - 213 2 - 


Kearsley-Fleet 
2013 
ACR/ARHP  


All - - - - - - - - - - - - - - - - 


Zuber 2011 
Med Sci Monit  


All 393 188 6 - 188 16 
severe 
resp 


- 188 0 0 188 - - 188 0 - 
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Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


tract 
infecti
ons; 1 
infecti
ous 
SAE 


Otten 2010 J 
Rheum  


All - 179 - - - - - - - - - - - - - - 


Solari 2013 J 
Rheum 


All 458.8 173 - - 173 2 - - - - - - - 173 1 - 


Prince 2009 
Ann Rheum 
Dis  


All 312 146 9 - 146 4 - 146 0 - 146 - - 146 3 (all 
systemic 
JIA; all ≥6 
mo after 
discontinui
ng ETN 
due to lack 
of 
response 


- 


Gerloni 2008 
Ann Rheum 
Dis  


All 258 - - - 95 2 - 95 1 - 95 - - - - - 


Sevcic 2011 
Rheumatol  


All - 72 - - 72 - - 72 0 0 - - - - - - 


Susic 2013 
PReS 


All - - - - - - - - - - - - - - - - 


Quartier 2003 
Arth Rheum 


All - 61 - - - - - - - - - - - - - - 


Klotsche et al 
2014 Arth 
Care Res  


All - - - - - - - - - - - - - - - - 


Loskutova 
2014 PReS  


All - - - 3 - - - - - - - - - - - - 


Prince 2010 
Ann Rheum 
Dis  


All - - 1 - - - - - - - - - - - - - 
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Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


Prince 2011 
Rheum 


All - - - - - - - - - - - - - - - - 


Anink 2014 
PReS  


All - - - - - - - 43 0 0 - - - - - - 


Trachana 2012 
EULAR 


All - - - - - - - - - - - - - - - - 


Trachana 2013 
Clin 
Rheumatol 


All - - - - - - - - - - - - - - - - 


Nielson 2008 
Clin Exp 
Rheum 


All - - - - - - - - - - - - - - - - 


Vojvodich 
2007 J 
Rheumatol  


Prepubertal 


All - - - - - - - - - - - - - - - - 


Pubertal All - - - - - - - - - - - - - - - - 
De Sanctis 
2013 J 
Rheumatol 


All - 30 0 - - - - - - - - - - - - - 


Alekseeva 
2012 EULAR   


All - 25 - 0 - - - - - - - - - - - - 


Lahdenne 
2003 Ann 
Rheum Dis 


All All - - - - - - - - - - - - - - - 


Kietz 2002 
Ann Rheum 
Dis 


All All - - - - 22 0 0 - - - - - - - - 


Calvo 2012 
EULAR  


All All - - - - - - - - - - - - - - - 


Robinson 
2003 Clin 
Drug Invest  


All All - - - - 21 0 0 - - - - - - - - 


Otten 2011 
Ann Rheum 
Dis 


All All - 18 - - - - - - - - - - - - - 
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Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


Opoka-
Winiarska 
2014 PReS  


All All - - - - - - - 13 0 0 - - 13 0 0 


Hooper 2013 
Ped Rheum 


All ETN-
exposed pts 
(any 
disease) 


All ETN-
exposed 
pts (any 
disease) 


231,40
4 
(estima
ted) 


- - - - - - - CTD: 
2 (1 
not 
in 
ETN 
arm); 
PMD
: 103 
total, 
20 in 
JIA 
pts 


- - - - - - 


**************
**************
** 
**************
**************
***** 


*** ** *** * * * * * * * * * * * * * * 


**************
**************
********* 


*** ** *** 28 
experi
enced 
a total 
of 65 
AEs. 
22 
experi
enced 
a total 
of 36 
TRAE
s 


27.4
5% 
AEs 
*****  
** 
*** 


*** * **** * * * * * * *** * * 


************* 
**************


*** ** * * * * * * **** * **** * * * * * * 
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Study ID and 
arm 


  Serious AEs 
Medically important 
infection/ sepsis 


Malignancies 
Autoimmune 
events 


Deaths 
 


JIA 
subtype*  


Total 
patient-
years of 
ETN use 


N n % N n % N n % N n % N n % 


**************
**** 
**************
**************
******* 
± study informing the etanercept  licence 
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4.14 Interpretation of clinical effectiveness and safety evidence  


Etanercept is an effective treatment in the respective licensed JIA subtypes 


both in the short-term and long term in terms of improvement in ACR 


response; reduction in disease flare and radiographic progression. A range of 


generic instruments have shown that this leads to an improvement in HRQoL.  


Furthermore, etanercept has a long term-term safety and tolerability profile 


established in at least 15 years of real-world use. Etanercept should continue 


to be recommended by NICE as an effective treatment for JIA and the 


recommendation extended to include eoJIA, ERA and PsA subtypes. 


A large body of evidence has shown that etanercept is an effective and well tolerated 


treatment for JIA in all the subgroups within its licensed indication. The pivotal trial 


(Lovell 2000) had a unique design allowing for patients to try a new treatment 


(etanercept); only those who had a response to treatment were enrolled in the 


randomised phase of the study. This design reflected ethical considerations for trials 


of a novel agent in a paediatric population. During the appraisal of etanercept in 


TA35 it was identified as a high quality trial and its findings have subsequently been 


supported by 8 years of follow-up data. 


A further key strength of the evidence base is the fact that a large number of high-


quality real-world registry studies are available, and these confirm the efficacy and 


safety of etanercept in JIA seen in the clinical trials. Amongst these the CLIPPER 


study was notable as the first prospective study to specifically investigate a biologic 


DMARD in eoJIA, ERA and PsA subtypes (Horneff 2014). Importantly a number of 


registry studies have been conducted in the UK and the results can therefore be 


considered generalizable to the population included in scope.  


Nonetheless, there are several limitations to the evidence base available. Registry 


studies by the nature of their design more closely reflect clinical practice. 


Consequently a large number of studies reported in this submission allowed for the 


use of varying concomitant therapies (DMARDs, NSAIDs), which may have 


influenced estimates of treatment effect. Furthermore, the inception of most registry 


studies pre-dates the current ILAR classification of JIA. Variation in subtypes may 


influence estimates of treatment effect (Quartier 2003 and Horneff 2004). In addition, 
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although other biologic DMARDs are within the scope of this appraisal, no head to 


head studies have been published comparing recently introduced biologics to 


etanercept in JIA or associated subtypes. 


Despite these limitations, the large number of registry studies and the fact that these 


data span over 15 years of real-world use, means that etanercept has the most 


comprehensive evidence base of any of any biological treatment for JIA consistently 


demonstrating clinical benefit across all JIA subtypes included in scope. Together 


these data demonstrate that etanercept is an effective treatment for JIA across a 


range of outcomes and disease subtypes, providing rapid and sustained 


improvements in disease activity, physical functioning and health-related quality of 


life, with a well-defined safety profile. On this basis etanercept should continue to be 


recommended by NICE as an effective treatment for JIA and the recommendation 


extended to include eoJIA, ERA and PsA subtypes. 


4.15 Ongoing studies 


A summary of the relevant on-going studies is presented below  


 B1801308 (UK) Lianne Kearsley-Fleet, Rebecca Davies, Mark Lunt, Taunton R. 


Southwood, and Kimme L. Hyrich on behalf of the British Society for Paediatric 


and Adolescent Rheumatology Etanercept Cohort Study (BSPAR-ETN). 


Factors Associated with Improvement in Disease Activity Following Initiation of 


Etanercept in Children and Young People with Juvenile Idiopathic Arthritis: 


Results from the British Society for Paediatric and Adolescent Rheumatology 


Etanercept Cohort Study (BSPAR-ETN); anticipated study end-date: Dec 31, 


2015 


 B1801310 (BIKER German JIA registry: Biologika in der Kinderrheumatologie-


Register) PI: Prof. Dr. med. Gerd Horneff, Asklepios Klinik Sankt Augustin 


GmbH, Germany; anticipated study end-date: Nov 30, 2015 


 B1801023 (extension-study of Horneff 2014):  an open-label extension study to 


assess the long-term safety and clinical benefit of etanercept in children and 


adolescents with extended oligoarticular juvenile idiopathic arthritis, enthesitis-
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related arthritis, or psoriatic arthritis who were previously enrolled in Protocol 


0881A1-3338-WW(B1801014) 


 0881A-101393: Evaluating safety and quality of life in patients treated with 


etanercept  


 0881A-102356:  Safety and efficacy of etanercept in children with juvenile 


idiopathic arthritis, a retrospective review of the Spanish experience  


Note: The interim results (improvement in disease activity outcome) of the BSPAR-


ETN and B1801023 (Constantin 2014 CLIPPER Part 2 ACR abstract) studies have 


been included in this MTA submission, where relevant. 
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5 Cost-effectiveness 


Etanercept is clinically effective and represents value for money to the NHS 


 Etanercept has previously been found by NICE (TA35) to be a cost-effective 


treatment for polyarticular-course JIA. This is consistent with decisions made 


by the SMC and AWMSG.  


 Previous technology appraisals (TA35 and TA238) have challenged data 


limitations and approaches to conducting cost-effectiveness analyses of JIA 


and systemic JIA, respectively. 


 Pfizer undertook a feasibility assessment which identified that limitations 


remain with data for key model attributes such as utilities and natural history 


data required to model a life-time time horizon, as per the NICE Reference 


Case. 


 For these reasons any cost-effectiveness evidence submitted would continue 


to be associated with considerable and unresolvable uncertainty. Therefore, 


Pfizer have not submitted a cost-effectiveness model for this appraisal. 


 


We have undertaken a targeted review of publications and major HTA bodies that 


report cost-effectiveness analyses for etanercept in JIA. Our findings confirm that 


there is a paucity of robust data in this area and since the original publication of 


NICE guidance from TA35 in 2002, we have identified only one relevant,   peer-


reviewed publication [Ungar 2011] and one further published NICE technology 


appraisal (TA238).[105]  


Ungar et al in their published economic analysis investigated the cost-effectiveness 


of biologics in polyarticular-course JIA patients who had previously failed DMARDs 


from a Canadian health care perspective. The results of their analysis estimated an 


incremental cost-effectiveness ratio (ICER) of CDN$26,061 per additional ACR Pedi 


30 response for etanercept versus methotrexate (no formal indirect comparison was 


undertaken). The authors noted that limitations in the utility evidence available 


prevented a cost-utility analysis from being undertaken. Furthermore, the authors 


concluded that despite calculating ICERs for other biologics vs methotrexate, 


comparisons across biologics were inappropriate due to differences in study 


populations. 
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Identification of only one published cost-effectiveness studies for etanercept in JIA 


indicates that there are inherent problems with economic modelling of JIA. There is a 


lack of utility data and as such, there were multiple assumptions made in both TA35 


and TA238. This is consistent with the decision to adapt an adult rheumatoid arthritis 


model to estimate cost-effectiveness of etanercept for polyarticular-course JIA in 


TA35. This adapted model produced an ICER of £16,082/QALY for etanercept 


versus placebo, and £24,000/QALY following revisions by the Evidence Review 


Group (ERG).  


Although etanercept was recommended as a cost-effective treatment for 


polyarticular-course JIA the ERG identified several key limitations with the evidence 


necessary for economic modelling. Similar limitations were identified in the later 


appraisal of tocilizumab for systemic JIA (TA238). Indeed the assessors in TA238 


stated there were, “fundamental problems in the model structure and use of 


effectiveness evidence” (NICE 2006). The key modelling issues raised during these 


appraisals are summarised in Table 30Table 31.  


Table 30 Limitations with the models in TA35 & TA238 (NICE 2002, NICE 2006) 
 TA35 modelling key areas of 


uncertainty 
TA238 modelling issues 


HRQoL data 


 


Assumption that CHAQ was equivalent 
to HAQ 


Assumption that JRA30 could be 
equated to ACR20 


Relationship between HAQ and utility 
and mortality in rheumatoid arthritis 
being applied to children with JIA  


Assumption that ACR responses 
could be related to CHAQ 
scores. 


The mapping of utilities was 
based on an adult rheumatoid 
arthritis population and un-
validated 


Efficacy and 
safety data  


Limited evidence on long-term 
outcomes and the effectiveness of 
treatments 


Model required a lifetime horizon but 
with a lack of long-term data the 
extrapolation of the model beyond the 
evidence was purely an assumption  


Insufficient long term data on the 
natural course of disease 


 


Notwithstanding, the increase in the availability of longer term clinical outcomes for 


etanercept, some fundamental gaps still exist in the dataset required to populate an 


economic model. This means that uncertainties raised during the previous two NICE 


appraisals still remain.  These are primarily related to the long term CHAQ and utility 


data available to Pfizer, particularly within JIA subtypes. This most likely reflects the 
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broader challenges faced when conducting health related quality of life research in 


paediatric populations.[106] 


Furthermore to model JIA according to the NICE Reference Case, with a life-time 


time horizon, the impact of JIA in adulthood must also be understood. Data on 


disease progression into adulthood necessary to model the transition is not available 


to Pfizer. For these reasons any cost-effectiveness evidence submitted would 


continue to be associated with considerable and unresolvable uncertainty. Therefore, 


Pfizer have not submitted a cost-effectiveness model for this appraisal.  
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6 Assessment of factors relevant to the NHS and 


other parties 


6.1 Cost analysis 


Previous technology appraisals (TA35 and TA238) have challenged data limitations 


and approaches to conducting cost-effectiveness analyses of polyarticular JIA and 


systemic JIA, respectively. Nonetheless, to inform decision making Pfizer have 


undertaken a cost analysis to demonstrate that etanercept is a cost saving treatment 


option (see below). To illustrate this, an analysis has been conducted comparing 


etanercept, adalimumab and tocilizumab for the indication of polyarticular JIA (first-


line bDMARD). Annual costs for the first year of treatment were estimated based 


upon respective product licenses and published list prices for adalimumab and 


tocilizumab. Where relevant, doses were estimated using the distribution of patient 


weights considered in TA238.  


The cost analysis for polyarticular JIA (Table 31) demonstrated that for the majority 


of ages in scope, etanercept is the biologic treatment with the lowest acquisition 


cost. Specifically, etanercept was the cheapest treatment option for polyarticular JIA 


up to 11 years of age. In selecting treatments for the management of JIA the NHS 


should also consider the cost of drug administration. Etanercept and adalimumab are 


administered subcutaneously, which can be undertaken by a carer at home. This 


offers flexibility to patients and their families and has no cost impact for the NHS. 


Tocilizumab is administered intravenously in a hospital setting on a monthly basis. 


Based technology appraisal for tocilizumab administration, the administration cost in 


a hospital setting has been estimated to cost £179.83 per infusion [TA238] (inflated 


to 2015) for tocilizumab (equates to £2,338 per annum). 
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Table 31 Cost analysis 


 


Dose (mg) 


Etanercept 


Adalimumab Tocilizumab Age Weight (Kg) Ave 
0.4mg/kg twice 
weekly 


0.8mg/kg 
weekly 


2 years 13.25 5.3 10.6 NR* 132.5 


3 years 15 6 12 NR* 150 


4 years 16.75 6.7 13.4 NR* 167.5 


5 years 18.5 7.4 14.8 NR* 185 


6 years 20.25 8.1 16.2 NR* 202.5 


7 years 22.75 9.1 18.2 NR* 227.5 


8 years 25 10 20 NR* 250 


9 years 27.5 11 22 NR* 275 


10 years 31 12.4 24.8 NR* 248 


11 years 34.75 13.9 27.8 NR* 278 


12 years 39.25 15.7 31.4 NR* 314 


13 years 44.5 17.8 35.6 NR* 356 


14 years 49 19.6 39.2 NR* 392 


15 years 52 20.8 41.6 NR* 416 


16 years 55.75 22.3 44.6 NR* 446 


17 years 59.5 23.8 47.6 NR* 476 


*Adalimumab is dosed on body surface area and is only available as a single strength, hence dose 
does not influence cost per dose and is not shown in this table. 


 


 
Etanercept† Adalimumab Tocilizumab‡ 


2 years £1,859.00 £9,155.64 
£5,000.19  


3 years £3,718.00 £9,155.64 
£5,000.19  


4 years £3,718.00 £9,155.64 
£5,665.79  


5 years £3,718.00 £9,155.64 
£5,665.79  


6 years £3,718.00 £9,155.64 
£6,331.39  


7 years £3,718.00 £9,155.64 
£6,331.39  


8 years £3,718.00 £9,155.64 
£6,996.99  


9 years £4,647.76 £9,155.64 
£6,996.99  


10 years £4,647.76 £9,155.64 
£6,996.99  


11 years £9,295.00 £9,155.64 
£6,996.99  


12 years £9,295.00 £9,155.64 
£8,328.19  


13 years £9,295.00 £9,155.64 
£8,993.79  


14 years £9,295.00 £9,155.64 
£8,993.79  


15 years £9,295.00 £9,155.64 
£8,993.79  


16 years £9,295.00 £9,155.64 
£10,324.99  


17 years £9,295.00 £9,155.64 
£10,324.99  


To reflect clinical practice and avoidance of drug wastage, doses were rounded down to the nearest available combination of 
vial strengths to a maximum of 10% variation from estimated dose. 
 
†Where relevant the cheapest dosage regimen was assumed to be used in selecting between once weekly and twice weekly 
options. ‡Includes cost of administration in hospitals. 
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8 Appendices 


The following appendices have been provided as separate documents to the main 


submission  


Appendix 1: Systematic review search strategies 


Appendix 2: Reference list for excluded studies 


Appendix 3: Quality assessment for observational studies 


Appendix 4: Summary of Product Characteristics (SmPc), Enbrel  
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1. Executive Summary 


1.1. Product characteristics, licence, existing SMC/NICE guidance in UK 


Product Tocilizumab (RoActemra®) 


Licensed Indications Juvenile idiopathic polyarthritis: 
Tocilizumab (TCZ) in combination with methotrexate (MTX) is indicated for the treatment of 
juvenile idiopathic polyarthritis (rheumatoid factor positive or negative polyarticular juvenile 
idiopathic arthritis and extended oligoarthritis) in patients 2 years of age and older, who have 
responded inadequately to previous therapy with MTX (MTX-IR). TCZ can be given as 
monotherapy in case of intolerance to MTX or where continued treatment with MTX is 
inappropriate. 
 
Systemic juvenile idiopathic arthritis (sJIA): 
TCZ is indicated for the treatment of active sJIA in patients 2 years of age and older, who have 
responded inadequately to previous therapy with non-steroidal anti-inflammatory drugs 
(NSAIDs) and systemic corticosteroids. TCZ can be given as monotherapy in case of 
intolerance to MTX or where treatment with MTX is inappropriate, or in combination with MTX. 
 
Rheumatoid arthritis (RA): 
TCZ in combination with MTX is indicated for the treatment of severe, active and progressive 
RA in adults not previously treated with MTX.  
 
TCZ in combination with MTX is indicated for the treatment of moderate to severe active RA in 
adult patients who have either responded inadequately to, or who were intolerant to, previous 
therapy with one or more disease-modifying anti-rheumatic drugs (DMARDs) or tumour 
necrosis factor (TNF) antagonists.  
 
TCZ can be given as monotherapy in case of intolerance to MTX or where continued treatment 
with MTX is inappropriate. TCZ has been shown to reduce the rate of progression of joint 
damage as measured by X-ray and to improve physical function when given in combination 
with MTX. 
 


Mechanism of action IL-6 has been implicated in the pathogenesis of inflammatory diseases. TCZ is a humanised 
IgG1 monoclonal antibody against the human interleukin-6 (IL-6) receptor, binding specifically 
to both soluble and membrane-bound IL-6 receptors, and thereby blocking the function of 
pleiotrophic cytokine IL-6.  
 


Available formulations Vial containing 80 mg of TCZ in 4 ml (20 mg/ml) 
Vial containing 200 mg of TCZ in 10 ml (20 mg/ml) 
Vial containing 400 mg of TCZ in 20 ml (20 mg/ml) 
 


Current SMC guidance 
for TCZ in JIA 


 
 
 
 
 
 
 
 
 
 
 
 


TCZ for the treatment of juvenile idiopathic polyarthritis (SMC No. 930/13): 
TCZ is accepted for use within NHS Scotland, in combination with MTX for the treatment of 
juvenile idiopathic polyarthritis (rheumatoid factor positive or negative and extended 
oligoarthritis) in patients 2 years of age and older, who have responded inadequately to 
previous therapy with MTX. TCZ can be given as monotherapy in case of intolerance to MTX or 
where continued treatment with MTX is inappropriate.  
 
TCZ has previously been accepted by SMC for treatment of adult RA and in active sJIA in 
patients from 2 years of age who have responded inadequately to previous therapy with 
NSAIDs and systemic corticosteroids. TCZ can be given as monotherapy (in case of 
intolerance to MTX or where treatment with MTX is inappropriate), or in combination with MTX. 
 
This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 
improves the cost-effectiveness of TCZ. This SMC advice is contingent upon the 
continuing availability of the PAS in NHS Scotland or a list price that is equivalent or lower. 
 
TCZ for the treatment of sJIA (SMC No. 754/12): 
TCZ is accepted for use within NHS Scotland, for the treatment of active sJIA patients 2 years 
of age and older, who have responded inadequately to previous therapy with NSAIDs and 







 
 
 
 
 
 
 
 


Current NICE guidance 
for TCZ in JIA  


  
 


 


systemic corticosteroids. TCZ can be given as monotherapy (in case of intolerance to MTX or 
where treatment with MTX is inappropriate), or in combination with MTX. 
 
TCZ was superior to placebo in reducing disease activity and fever in patients with persistent 
active sJIA despite treatment with NSAIDs and corticosteroids. 
 
This SMC advice takes account of the benefits of a PAS that improves the cost-effectiveness of 
TCZ. This SMC advice is contingent upon the continuing availability of the Patient Access 
Scheme in NHS Scotland. 
 
TCZ for the treatment of sJIA (TA238): 
NICE technology appraisal guidance (TA238) recommends TCZ as a possible treatment for 
sJIA patients aged 2 years and older, whose disease has responded inadequately to NSAIDs, 
systemic corticosteroids and MTX, provided there is an available PAS.  
 
Children and young people currently receiving TCZ for the treatment of sJIA who do not meet 
the criteria above should have the option to continue treatment until it is considered appropriate 
to stop. This decision should be made jointly by the clinicians, and the child or young person 
and/or their parents or carers. 
 
NICE does not recommend TCZ for sJIA in children and young people aged 2 years and older 
whose disease is improving with methotrexate treatment, or who have not yet been treated with 
methotrexate. 
 


1.2. Overview and submission focus 


This submission focuses on providing data on the clinical and cost-effectiveness of TCZ for the treatment of 
patients with juvenile idiopathic polyarthritis as per licence, a term which encompasses rheumatoid factor positive 
and negative polyarticular juvenile idiopathic arthritis (pJIA) and extended oligoarthritis (EO).   


We present results from the CHERISH study [Brunner et al, 2014], a Phase III, three-part, randomised, placebo-
controlled , double-blind withdrawal study which evaluated the safety and efficacy of TCZ in patients with active 
pJIA (≥6 months) who had an inadequate response or were intolerant to MTX (patients who had previously been 
treated with a biologic were permitted). Long-term efficacy and safety, exploratory endpoints in growth and 
radiographic progression up to Week 104 are also summarised. 


The submission also summarises the clinical effectiveness and safety data for TCZ in 19 pJIA patients from a 
Japanese study [Imagawa et al, 2012].  


1.3. The role of biologics in pJIA and EO 


JIA is a relatively rare disease, with an estimated incidence in the UK of 10 per 100,000 children, and a 
prevalence rate of 1 per 1000 [McCann et al, 2006]. In a recent UK analysis of 507 children with inflammatory 
arthritis, 15.8% were classified into the pJIA subtype (13.4% RF-negative; 2.4% RF-positive), and 46% 
oligoarthritis (children were not yet assigned to persistent or extended oligoarthritis) [Adib et al, 2008]. 


The aim of treatment is to suppress inflammation, decrease the number of actively affected joints, prevent joint 
damage, long-term disability and improve quality of life [Hayward and Wallace, 2009]. Attention is required not 
only on the affected joints, but also the complications of both disease and treatment, and the psycho-social 
effects of the illness to both the child and family. 


There are no head-to-head studies comparing the safety and efficacy between two biologics for the treatment of 
pJIA or EO, therefore we cannot generate conclusions on whether a particular biologic exhibits greater efficacy in 
these patient populations. 


A recent systematic review looked at the clinical efficacy and safety of biologics in pJIA. The literature search was 
limited to randomised controlled trials (RCTs), non-randomised comparative studies, and non-comparative 
observational cohort studies, published between January 2000 to September 2012. Eligible studies had to have 
at least 20 patients with JIA, the majority of whom had pJIA. The biologics evaluated included etanercept, 
infliximab, adalimumab, abatacept, anakinra, and ritixumab. Evidence reviewed from RCTs and observational 
studies demonstrated that biologics improved the disease in 80% pJIA patients who had an inadequate response 







to conventional non-biologic disease-modifying antirheumatic drugs (DMARDs). Long-term effectiveness data is 
limited and does not address switches between biologics, handling patients that achieve disease remission, and 
long-term safety [Ungar et al, 2013].  


Please note, the CHERISH study was not published until 2014 and therefore could not have been included in this 
systematic review. In the CHERISH study, we present long-term efficacy and safety data up to Week 104. 


Although patients with pJIA may respond to biologic agents, an observational prospective cohort study has 
shown 26% may require a switch to a second biologic [Otten et al, 2013].  ACR 2011 guidelines on the initiation 
and safe monitoring of drug treatments in JIA, recommend switching TNFα inhibitors if there is an inadequate 
response (moderate to severe disease activity or intolerance) after four months of treatment [Beukelman et al, 
2011]. 


1.4. The role of TCZ in pJIA and EO 


Interleukin-6 (IL-6) is increased in the serum and synovial compartments of patients with pJIA and oligoarticular-
JIA [Macaubas et al, 2009]. IL-6 concentrations are positively correlated with the severity of joint involvement and 
with C-reactive protein (CRP) levels [De Benedetti et al, 1992]. Elevated IL-6 levels are also associated with 
lower growth velocity, and it has been suggested that IL-6 could be an essential link between inflammation and 
stunted growth.  TCZ is a humanised, monoclonal, antihuman IL-6 receptor (IL-6R) antibody that binds to 
membrane and soluble IL-6R, inhibiting IL-6–mediated signalling [Nishimoto and Kishimoto, 2008]. 


TCZ is licenced in the UK in pJIA and EO patients two years of age and older, who have not responded 
adequately to treatment with MTX. It is licenced to be used in combination with MTX, or as monotherapy if 
intolerant to MTX or where MTX treatment is inappropriate. 


Currently, TCZ is recommended by SMC for the same licenced indication, on the condition there is a PAS 
available with the drug. 


1.5. Efficacy data for TCZ in pJIA and EO 


The CHERISH trial was a Phase III, three-part, randomised , placebo controlled , double blind  withdrawal study 
which evaluated the safety and efficacy of TCZ in patients aged 2-17 years with active pJIA (≥6 months) who had 
failed treatment or were intolerant to MTX [Brunner et al, 2014].  


The CHERISH trial was conducted in three consecutive parts: Part 1, a Lead-in period where patients received 
open-label TCZ IV 8mg/kg or 10mg/kg every 4 weeks for 16 weeks (8mg/kg was used if body weight ≥30kg and 
10mg/kg if body weight <30kg); Part 2 Double-blind/Withdrawal Phase from Week 16-40 where patients with a 
juvenile idiopathic arthritis American College of Rheumatology (JIA ACR) 30 response or better, were randomly 
assigned to receive placebo or continue TCZ at the same dose. Patients who did not achieve ≥JIA ACR30 were 
withdrawn from the study; Part 3 Open-label Extension Phase from Week 40-104, where patients whom 
completed Part 2 or experienced a flare received TCZ at the same dose as received in Part 1. 


The study met the primary endpoint with TCZ-treated patients experiencing significantly fewer JIA ACR30 flares 
compared to placebo-treated patients at Week 40 relative to Week 16 (25.6% versus 48.1%, respectively; 
p=0.0024). A rapid response to TCZ was also observed with 50% of patients achieving JIA ACR30 at week 2. 
Secondary endpoints of JIA ACR 30/50/70/90 responses at Week 40 relative to Day 0 were significantly higher in 
the TCZ-treated group. Patients who received TCZ for 40 weeks experienced marked improvement in all JIA 
ACR CRVs such as active joints, joints with limitation in range of movement, patient and physician-assessed 
global assessment of well-being, Childhood Health Assessment Questionnaire Disability Index (CHAQ-DI) and 
erythrocyte sedimentation rate (ESR) from baseline [Brunner et al, 2014].  


One hundred and fifty-five patients (82%) completed 104 weeks of treatment.  At Week 104, JIA ACR70 and JIA 
ACR90 were achieved by 70.4% and 48.1% of patients with previous biologic use, respectively. In patients with 
background MTX use, 88.1% achieved JIA ACR70 and 76.1% achieved JIA ACR90 [Brunner et al, 2013].  


In the exploratory analysis on growth in the CHERISH study, the mean height standard deviation score (SDS) of 
patients with pJIA was below normal at baseline. The majority of patients who were Tanner stage <4 at baseline 
(71.8%) had an increased height SDS at the end of study (Week 104). First-year height velocity during treatment 
with TCZ was related to glucocorticoid dose and patient age at baseline. For patients with available data at year 2 







(n = 103), the mean ± SD daily oral glucocorticoid dose decreased from baseline (0.05 ± 0.08 mg/kg) to year 2 
(0.02 ± 0.05 mg/kg) [Bharucha et al, 2014]. 


Based on smallest detectable difference (SDD) analysis of adapted Sharp/van der Heijde and Poznanski 
scores to analyse radiographic progression, the results show that the large majority of pJIA patients receiving 
TCZ experienced no radiographic progression after 2 years of treatment [Ravelli et al, 2014].  


Imagawa et al. conducted an open-label, multi-centre study which evaluated the safety and efficacy of TCZ in 
nineteen paediatric patients with pJIA whom had an inadequate response or were intolerant to other medications 
including MTX [Imagawa et al, 2012]. Patients received TCZ 8 mg/kg every 4 weeks in both the initial study (to 
Week 12) and the extension study (at least 48 weeks). Concomitant therapy with anti-TNFs, DMARDs, including 
MTX or immunosuppressants was not allowed. 


The primary endpoint, ACR Pedi 30 response rate at Week 12 and at the end of the extension phase was met; 
ACR Pedi 30 increased over time in the initial study, reaching 94.7% (18/19) at Week 12, and 100% (19/19) at 
Week 48. 


ACR Pedi 50/70/90 response rates, respectively, were 94.7%, 57.9% and 10.5% at Week 12, and 94.1%, 88.2% 
and 64.7% at Week 48 in the extension study. The mean DAS28 score remained lower than 2.6 from week 24 
through week 48 (n=17). 


1.6. Economic model 


The economic model was designed to demonstrate the cost-effectiveness of tocilizumab when used in patients 
with pJIA who had an inadequate response to DMARDs. The structure of the model is developed to closely 
reflect clinical practice and the availability of the evidence. The model structure is consistent with the approach 
adopted in the NICE sJIA appraisal of tocilizumab [TA238]. 


Patients entering the model have active disease and have previously experienced an inadequate response to, or 
were intolerant of, methotrexate (MTX). This assumption is in line with the CHERISH trial population. 


Etanercept, adalimumab, abatacept, and tocilizumab are the only treatments licensed within pJIA. As the licence 
of tocilizumab is for patients ‘who have responded inadequately to previous therapy with MTX’, our intention was 
to compare tocilizumab to the most appropriate DMARD-IR comparators. In line with expert clinical opinion, the 
most appropriate comparators are adalimumab, etanercept, and abatacept. Best supportive care, or re-
challenging of MTX  was not considered a relevant comparator as it did not reflect clinical practice in the UK. 


Due to the differences in trial design, an indirect comparison was only possible with adalimumab. The results of 
this analysis indicate that tocilizumab and adalimumab have similar outcomes in the treatment of pJIA, however, 
tocilizumab is a less expensive alternative.  


Both treatments significantly improve the outcomes of patients with pJIA. The results of the analysis are below in 


Table 1 and Table 2: 


Table 1. Results: combination therapy (with PAS) 


 
Adalimumab 


+ MTX 
Tocilizumab + 


MTX 
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.76 18.72 (0.0303)   


Total Cost £81,827 £70,707 (£11,120) SWC 


 


Table 2. Results: monotherapy 


 Adalimumab  Tocilizumab  
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.65 18.7 0.0455   


Total Cost £74,576 £68,560 (£6,015) Dominant 
 







2. Context  


2.1. Classification of JIA 


Several changes in the terminology of juvenile arthritis have been seen in the past. The older terms ‘juvenile 
rheumatoid arthritis’ and ‘juvenile chronic arthritis’ were commonly used in the US and Europe, respectively. 
These terms were replaced by the term ‘juvenile idiopathic arthritis’ in 1994 by the International League of 
Associations for Rheumatology (ILAR) committee. JIA encompasses all forms of arthritis that begin before the 
age of 16 years, persist for more than six weeks, and are of unknown cause [Petty et al, 2004]. The ILAR 
classification of JIA categorise seven subgroups: systemic arthritis, oligoarthritis, RF-positive polyarthritis, RF-
negative polyarthritis, psoriatic arthritis, enthesitis-related arthritis, and undifferentiated arthritis, each with a 
specific clinical profile. 


The objective of the ILAR classification was to classify chronic idiopathic childhood arthritides in a more 
homogeneous manner, and allow better evaluation of newer therapies [Ruth and Passo, 2012]. While this system 
is now used the most widely in rheumatologic literature, it must be remembered that each category most likely 
represents more than a single distinct disease. 


For the purpose of this document, we will be focusing on the unmet need in the treatment of juvenile idiopathic 
polyarthritis (RF-positive or RF-negative pJIA and extended oligoarthritis). 


2.2. Current management of pJIA and EO 


JIA has an estimated incidence in the UK of 10 per 100,000 children, and a prevalence rate of 1 per 1000 
[McCann et al, 2006]. In a recent UK analysis of 507 children with inflammatory arthritis, 15.8% were classified 
into the pJIA subtype (13.4% RF-negative; 2.4% RF-positive), and 46% oligoarthritis (children were not yet 
assigned to persistent or extended oligoarthritis) [Adib et al, 2008]. There is currently no cure for pJIA or EO. The 
aim of treatment is to suppress inflammation, decrease the number of actively affected joints, prevent joint 
damage, long-term disability and improve quality of life [Hayward and Wallace, 2009]. Attention is required not 
only on the affected joints, but also the complications of both disease and treatment, and the psycho-social 
effects of the illness to both the child and family. 


Treatment of the complications of the disease such as chronic synovitis, osteoporosis and growth impairment, 
and uveitis is often required. A high proportion of affected children develop destructive joint disease, often 
requiring early joint replacement. 


Growth impairment is a well-known complication in JIA patients, and reduced final height is one of the permanent 
consequences affecting about 10–20 % of these patients with sJIA and pJIA [Bechtold and Simon, 2014]. Early 
recognition of patients who develop prolonged growth and body composition disturbances is an important part of 
disease management as it contributes to long-term morbidity. TCZ and TNFα receptor antagonists have been 
shown to positively affect height development in patients with pJIA.  


In comparison with other subtypes of JIA, oligoarticular-JIA have milder disease and require less corticosteroid 
medication, which is considered to be a major cause in growth impairment. However, in a recent retrospective 
study, 35.8% of patients with persistent oligoarticular-JIA receiving treatment with intra-articular corticosteroid 
injections or DMARDs still experienced abnormal growth [Padeh et al, 2011]. 


Patients with mild pJIA or EO are often treated first-line with non-steroidal anti-inflammatory drugs (NSAIDs) 
which reduce pain and joint swelling/inflammation [Ruperto et al, 2005]. These medications should reach full 
efficacy within two to three months, and usually a response assessment is carried out at this time point 
[Beukelman et al, 2011]. For moderate to severe forms of pJIA, NSAIDs are often used in combination with 
DMARDs and/or biologic agents [Oberle et al, 2014]. Although patients with pJIA may respond to biologic agents, 
an observational prospective cohort study has shown 26% may require a switch to a second biologic [Otten et al, 
2013]. 


Patients with moderate to severe EO are treated with intra-articular glucocorticoid injections [Beukelman et al, 
2011]. Those patients who do not respond, will likely to go on DMARD therapy. Biologic agents are occasionally 
used in patients with persistent EO or in those with uveitis. Intra-articular glucocorticoid injections can also be 
given as adjunct therapy for children with pJIA with a limited number of affected joints [Oberle et al, 2014]. 35.8% 
of patients with persistent oligoarticular-JIA experienced abnormal growth [Padeh et al, 2011]. 







Systemic glucocorticoids are not routinely recommended for treatment of pJIA, but it may have a role in early 
aggressive therapy for severe disease by providing symptomatic relief while other medications are initiated 
[Oberle et al, 2014]. Long-term use of systemic glucocorticoids also raises other considerations in the 
management of JIA, including reduced growth and bone health [Prince et al, 2010]. 


There are no head-to-head studies comparing the safety and efficacy between two biologics for the treatment of 
pJIA, therefore we cannot generate conclusions on which biologic exhibits greater efficacy in this patient 
population. 


Physical activity has an important role in the management of JIA. It may improve exercise capacity, decrease 
disability in adulthood, improve quality of life and, and in some patients, decrease disease parameters [Long and 
Rouster-Stevens, 2010]. The limited movement of joints due to inflammation restricts the range of motion and 
stretching exercises, and therefore may have limited benefit in some patients. 


3. Efficacy and safety 
3.1. Overview of key literature for TCZ in pJIA and EO 


This section summarises the most relevant literature on the use of TCZ in patients with pJIA and EO. 


Study acronym 
(Study ID) 


n=no. of patients 
Key publication Characteristic Short description 


CHERISH 
(WA19977) 


n=188 
Brunner HI et al, 2014 


Design and Duration


Patient Population


Treatment Arms


Primary Endpoints


Key Secondary 
Endpoints


Key Exploratory 
Endpoints 


Phase III, three-part, double blind, randomised, placebo 
controlled trial 
 
Part 1: Initial lead-in period of 16 weeks 
Part 2: At Week 16, patients with ≥JIA ACR30 entered a 24-week 
DB phase 
Part 3: Patients who completed the 24-week DB phase then 
entered an open-label extension study 
 
MTX-IR or MTX-intolerant pJIA or EO 
 
Part 1: patients with body weight ≥30kg, received open-label TCZ 
IV 8mg/kg every 4 weeks; patients with body weight <30kg, were 
randomised to TCZ IV 8mg/kg or 10mg/kg every 4 weeks 
Part 2: Placebo or continue at the same dose 
Part 3: TCZ at same dose as in lead-in phase 
 
JIA ACR30 flare at Week 40 relative to Week 16 
 
JIA ACR30/50/70/90 responses rates 
Change to from baseline in JIA core response variables (CRVs)  
Clinically inactive disease 
 
Growth: height velocity and height standard deviation scores 
Radiographic progression rates  


Japanese data 
n=19 


Imagawa T et al, 2012 


Design and Duration


Patient Population


Treatment Arms


Primary Endpoints


Key Secondary 
Endpoints


Open-label, multi-centre trial compromised of the initial study (up 
to Week 12), and an extension study (at least 48 weeks) 
 
pJIA or EO intolerant or refractory to other medications including 
MTX 
 
TCZ 8 mg/kg every 4 weeks  
 
ACR Pedi 30 response rate at Week 12 and at final visit in 
extension study 
 
ACR Paediatric 30/50/70 response rates 


 







3.2. CHERISH trial 


The CHERISH trial was a Phase III, three-part, randomised, placebo controlled, double blind withdrawal study 
which evaluated the safety and efficacy of TCZ in patients with active pJIA (≥6 months) who had an inadequate 
response or were intolerant to MTX.  


For the purpose of this document, the following publications/analyses have been presented: 


Efficacy and Safety 
Analysis at Week 40 


Brunner HI, Ruperto N, Zuber Z, et al. Efficacy and safety of TCZ in patients with 
polyarticular-course juvenile idiopathic arthritis: results from a Phase 3, 
randomised, double-blind withdrawal trial. Ann Rheum Dis 2014;0:1–8 


De Benedetti F, Ruperto N, Zuber Z, et al. Efficacy and safety of TCZ in patients 
with polyarticular juvenile idiopathic arthritis: data from a Phase 3 trial. Abstract 
#OP0060 and oral presentation presented at European League Against 
Rheumatism Annual Congress 2013 in Madrid, Spain; June 12-15, 2013 


Baildam E, Ruperto N, Brunner H et al. Efficacy and safety of tocilizumab in 
polyarticular juvenile idiopathic arthritis (pJIA): CHERISH results at week 40. 
Abstract and oral presentation presented at British Society for Rheumatology 
Annual Meeting 2013 in Birmingham, UK; April 23-25, 2013 


Efficacy and Safety 
Analysis at Week 104 


Bunner HI, Ruperto N, Zuber Z et al. Efficacy and safety of Tocilizumab in patients 
with polyarticular-course juvenile idiopathic arthritis: 2-year data from CHERISH. 
Abstract and poster presented at American College of Rheumatology Pediatric 
Rheumatology Symposium 2014 in Florida, USA; April 3–6, 2014 


Brunner HI, Ruperto N, Cuttica R et al. Efficacy and safety of tocilizumab in 
patients with polyarticular-course juvenile idiopathic arthritis: 2-year data from 
CHERISH. Abstract and oral presentation presented at British Society for 
Paediatric and Adolescent Rheumatology Annual Meeting 2013 in Dublin, Ireland; 
October 2-4, 2013  


Growth Data at Week 104 


Bharucha KN, Brunner HI, Ruperto N et al. Growth during tocilizumab therapy for 
polyarticular-course juvenile idiopathic arthritis: 2-year data from a phase 3 clinical 
trial. Poster presented at American College of Rheumatology Annual Scientific 
Meeting 2014 in Boston, USA; November 14-19, 2014 


Radiographic 
Progression Data up to 
Week 104 


Ravelli A, Ruperto N, Pederzoli S et al. Assessment of radiographic progression in 
patients with polyarticular-course juvenile idiopathic arthritis treated with 
tocilizumab 2-year data from CHERISH. Abstract and oral presentation presented 
at Paediatric Rheumatology European Society 21st Congress 2014 in Belgrade, 
Serbia; September 17-21, 2014 


 


3.2.1. Study design 


The CHERISH trial was conducted in three consecutive parts:  


 Part 1 Lead-in Period: Patients received open-label TCZ every 4 weeks for 16 weeks. 


o Body weight ≥30 kg: TCZ 8 mg/kg IV  


o Body weight <30 kg: randomly assigned to receive 8 mg/kg IV or 10 mg/kg IV  


 Part 2 Double-blind/Withdrawal Phase: At Week 16, patients with ≥JIA ACR30 entered a 24-week DB 
phase and were randomly assigned (1:1) to receive placebo or continue TCZ at the same dose. Patients 
who did not achieve ≥JIA ACR30 were withdrawn from the study. 


 Part 3 Open-label Extension: Patients who completed the DB phase or experienced a flare were then 
entered into an open-label extension period in which they received TCZ at the same dose as in the lead-
in phase. 


 







Figure 1. Study design of CHERISH trial [De Benedetti et al, 2013] 


 


The rationale for investigating the dose of 10mg/kg for patients weighing <30kg is based on pharmacokinetic 
modelling and simulation, where doses of 10 mg/kg for patients weighing < 30kg achieved similar TCZ exposure 
to 8 mg/kg for patients weighing ≥30kg. 


Table 3. Key inclusion and exclusion criteria for CHERISH trial [De Benedetti et al, 2013] 


Inclusion criteria Exclusion criteria
 Age 2 to 17 years 
 RF-positive or RF-negative pJIA (ILAR 


criteria), or EO 
 JIA duration ≥6 months with ≥5 joints with 


active arthritis 
 Inadequate response to or inability to tolerate 


MTX therapy 
 MTX, oral corticosteroid (CS), NSAID at 


stable doses (if receiving) 
 Maximum stable oral CS dosage: 


0.2mg/kg/day or 10 mg/day (whichever is 
lower) 
 


 sJIA or other categories of JIA 
 Any other authoimmune or rheumatic 


diseases 
 History of significant or infusion reactions with 


prior biologic therapy 
 Active infection 


 


Abbreviations: ILAR- International League of Associations for Rheumatology; RF- rheumatoid factor 


  







3.2.2. Outcome measures 


Primary outcome measure was the percentage of patients with a JIA ACR30 flare in Part 2 of the study (Weeks 
16-40) compared with the results at Week 16 [Brunner et al, 2014]. 


Secondary outcome measures at Week 40 included, but were not limited to, JIA ACR30/50/70/90 responses, 
change from baseline in JIA core response variables (CRVs) and clinically inactive disease [Bunner et al, 2014]. 


3.2.3. Statistical analysis 


Sample size was calculated assuming JIA-flare rates of 35% for the TCZ groups and 65% for the placebo group 
in Part 2. Therefore, 60 patients had to be randomly assigned to each group in Part 2 to achieve more than 80% 
power to detect a significant difference in JIA-flare rates between groups using a two-sided significance test with 
α=0.05. Based on an assumed JIA-ACR30 response rate of 65% in the TCZ group in Part 1, recruitment of 185 
patients into Part 1 was planned to ensure that a sufficient number of patients were available for randomisation in 
Part 2 [Brunner et al, 2014].  


To control for the type I error rate, secondary end points were tested in a hierarchical fixed-sequence approach 
provided the primary end point was found to be statistically significant.  


Primary end point analysis was conducted with the Cochran–Mantel–Haenszel (CMH) test, adjusted for 
stratification factors (background use of MTX and oral glucocorticoids); patients who withdrew or for whom the 
end point could not be determined were considered to have experienced JIA-flare.  


For secondary end points, the CMH test was used to determine statistical significance for differences in JIA-
ACR30/50/70/90 responders at week 40 compared with baseline; patients who escaped or withdrew or for whom 
the end point could not be determined were considered non-responders. 


Continuous variables were evaluated using analysis of variance, adjusted for baseline differences between 
groups and stratification variables. A last-observation-carried-forward approach was used for patients who 
withdrew or experienced flare and who escaped to open-label TCZ.  


3.2.4. Patient disposition 


188 patients were enrolled in Part 1 of the study and received at least one dose of TCZ. At the end of Week 16, 
twenty two patients had discontinued treatment. 166 patients were enrolled in Part 2 of the study, and during this 
time 6 patients discontinued treatment [Brunner et al, 2014]. At the end of Week 40, 160 patients entered in Part 
3 of the study, with only 5 patients discontinuing treatment. At Week 104, one hundred and fifty five patients had 
completed the study. 


  







Figure 2. Detailed summary of patient disposition from the CHERISH trial [Brunner et al, 2014] 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


  
aThree patients were not included in the ITT population for Part 2 because they discontinued before receiving a single dose of TCZ 
Abbreviations: AE- adverse event; BW- body weight; JIA ACR- juvenile idiopathic arthritis American College of Rheumatology; ITT- intent-to-treat







3.2.5. Baseline characteristics 


Baseline characteristics were generally similar across the three TCZ dosing groups. 


Table 4. Patient's baseline characteristics from the CHERISH trial [Brunner et al, 2014] 


Variable* 


TCZ 
8 mg/kg 
<30 kg 
n = 34 


TCZ 
10 mg/kg 


<30 kg 
n = 35 


TCZ 
8 mg/kg 
≥30 kg 
n = 119 


All TCZ 
n = 188** 


Age, mean yrs 7.6±2.71 6.9±3.02 13.1±2.78 11.0±4.01 


Females, n (%) 24 (71) 30 (86) 90 (76) 144 (77) 


Disease duration, mean yrs 3.5±2.57 3.4±2.39 4.7±4.16 4.2±3.67 


RF positive, n (%) 2 (6) 4 (11) 48 (40) 54 (29) 


Previous DMARD use, n (%) 26 (76) 21 (60) 87 (73) 134 (71) 


Previous biologic use, n (%)† 6 (18) 8 (23) 47 (39) 61 (32) 


Number of active joints, mean 21.2±13.6 23.9±18.3 18.9±13.0 20.3±14.3 


Number of LOM joints, mean 17.3±13.3 23.1±19.2 16.0±12.7 17.6±14.4 


Physician global VAS (0-100mm), 
mean 


64.7±18.5 64.7±20.5 59.4±21.3 61.4±20.7 


Patient assessment of overall well-
being VAS (0-100mm), mean  


59.1±26.2 51.5±26.9 51.6±24.1 52.9±25.0 


CRP (standard reference range: 0-
10mg/L), mean mg/L 


26.6±33.6 21.8±32.3 22.8±38.8 23.3±36.6 


CHAQ-DI score (0-3), mean 1.8±0.68 1.7±0.71 1.2±0.69 1.4±0.74 
ESR (standard reference range: 0-
18mm/h), mean 


36.6±23.0 35.1±24.1 34.2±26.7 34.8±25.5 


Concurrent MTX, n (%) 
Mean MTX dose, mg/m2/week 


30 (88) 
13.8±2.9 


29 (83) 
16.5±11.1 


89 (75) 
11.6±2.7 


148 (79) 
13.0±5.7 


Concurrent oral CS, n (%)¶ 
Mean oral CS dose, mg/kg/day¶ 


18 (53) 
0.15±0.038 


15 (43) 
0.15±0.033 


54 (45) 
0.12±0.052 


87 (46) 
0.13±0.048 


*Values are mean ± standard deviation, unless otherwise stated 
**Included all patients randomly assigned to receive TCZ 10mg/kg (weight <30kg), TCZ 8mg/kg (weight <30kg), or TCZ 
8mg/kg (weight ≥30kg) in Part I 
†Nine per cent of patients previously received three or more biological agents. TNF inhibitors were administered to 56 
patients, anakinra to 5 patients, abatacept to 5 patients and canakinumab to 1 patient 
¶ Measured in prednisolone equivalents 
 
Abbreviations: CHAQ-DI- Childhood Health Assessment Questionnaire‒Disability Index; CS- corticosteroid; ESR- 
erythrocyte sedimentation rate; LOM- limitation of motion; MTX- methotrexate; SD- standard deviation; TCZ- 
tocilizumab; VAS- visual analogue scale 


 
3.2.6. Efficacy results at Week 16  


At Week 16, the percentage of all TCZ-treated patients who achieved ACR 30/50/70/90 responses was 89.4%, 
83%, 62.2%, and 26.1%, respectively [De Benedetti et al, 2013]. Improvements were seen across all CRVs. 
Efficacy endpoints for the initial lead-in period at Week 16 are presented in Table 5. 


 


 


 


 







Table 5. Efficacy data at end of initial lead-in period at Week 16 from the CHERISH trial 
[De Benedetti et al, 2013] 


 TCZ 10 mg/kg IV 


<30 kg BW (n=35) 


TCZ 8 mg/kg IV 


<30 kg BW (n=34) 


TCZ 8 mg/kg IV 


≥30 kg BW (n=119) 


All TCZ IV 


(n=188) 


JIA ACR Response*, n (%) 


JIA ACR30 


JIA ACR50 


JIA ACR70 


JIA ACR90 


31 (88.6) 


28 (80) 


22 (62.9) 


11 (31.4) 


26 (76.5) 


24 (70.6) 


14 (41.2) 


8 (23.5) 


111 (93.3) 


104 (87.4) 


81 (68.1) 


30 (25.2) 


168 (89.4) 


156 (83) 


117 (62.2) 


49 (26.1) 


JIA ACR Core Response Variables†, mean (%) change from baseline 


Active joints (range, 0-71) -16.8 (-63.4) -12.5 (-55.6) -13 (-73) -13.6 (-68.2) 


Joints with LOM (range, 0-
67) 


-13.2 (-61.8) -8.3 (-49.9) -9.6 (-66) -10.1 (-62.4) 


Parent-rated patient 
global assessment of well-
being (VAS range,  
0-100mm) 


-30.1 (-31.7) -35.8 (-55.6) -29.9 (-53.3) -30.9 (-49.5) 


Physician-rated global 
assessment of disease 
activity (VAS range, 0-100 
mm) 


-45.8 (-61.5) -40.6 (-65.2) -42.7 (-72.6) -42.9 (-69.2) 


CHAQ-DI (range, 0-3) -0.892 (-54.5) -0.827 (-46.2) -0.621 (-49.1) -0.708 (-49.6) 


ESR (mm/h) -26 (-71) -17 (-21.8) -26.8 (-70.9) -25 (-62.5) 
Notes: *Patients who withdrew or for whom the endpoint could not be determined were classified as non-responders; †Patients 
who withdrew before Week 16 were excluded.  
Abbreviations: ACR- American College of Rheumatology; BW- body weight; CHAQ-DI- Childhood Health Assessment 
Questionnaire Disability Index; ESR- erythrocyte sedimentation rate; JIA- juvenile idiopathic arthritis; LOM- limitation of motion; 
VAS- visual analog scale 


 


3.2.7. Efficacy results at Week 40 


At Week 40, the primary endpoint of JIA ACR 30 flare was significantly lower in the TCZ group (25.6%) vs. 
placebo (48.1%; p=0.0024).   Additionally the percent of patients who achieved JIA ACR 30/50/70 responses 
were significantly higher in the TCZ group vs. placebo [De Benedetti et al, 2013]. 


Figure 3. Percentages in JIA ACR30 flare at Week 40 relative to Week 16 in placebo-treated and  
TCZ-treated patients [De Benedetti et al, 2013] 


 







Secondary endpoints of JIA ACR 30/50/70 responses at Week 40 relative to Day 0 were also significantly higher 
in the TCZ group, as summarised in Table 6 and JIA ACR core response variables at Week 40 for the ITT 
population are summarised in Table 7. 


Table 6. Secondary endpoints at Week 40 from the CHERISH trial [De Benedetti et al, 2013] 


Secondary endpoints at Week 40 relative to Day 0 All placebo


n=81 


All TCZ 


n=82 


p value*


JIA ACR30, n (%) 44 (54.3%) 61 (74.4%) 0.0084 


JIA ACR50, n (%) 42 (51.9%) 60 (73.2%) 0.0050 


JIA ACR70, n (%) 34 (42%) 53 (64.6%) 0.0032 
Notes: *Analysis adjusted for background methotrexate and/or corticosteroid therapy applied at Week 16. 
Abbreviations: ACR- American College of Rheumatology; JIA- juvenile idiopathic arthritis 
 
Improvement of all JIA-CRVs at the end of Part 2 Week 40 for the intention-to-treat population receiving TCZ in 
Parts 1 and 2 are shown in the table below. 
 
Table 7. Ad-hoc analysis of JIA ACR core response variables at Week 40 for the ITT population receiving 
TCZ in both Part 1 and Part 2 (n=82) compared with baseline [Brunner et al, 2014] 


JIA-ACR CRV, mean (SD) Baseline Week 40 Week 40 (change from 
baseline)† 


Active joints (range, 0-71) 19.7 (13.95) 3.2 (8.06) -14.5 (11.14) 
Joints with LOM (range, 0-67) 16.5 (13.81) 3.9 (6.95) -10.2 (8.97) 
Parent-rated patient global 
assessment of well-being 
(VAS range, 0-100mm) 


45.5 (23.11) 8.8 (16.12) -31.1 (28.52) 


Physician-rated global 
assessment of disease activity 
(VAS range, 0-100 mm) 


57.8 (20.30) 6.2 (7.75) -45.6 (21.47) 


CHAQ-DI (range, 0-3) 1.216 (0.67) 0.333 (0.47) -0.804 (0.65) 
ESR (mm/h) 31.7 (22.88) 5.4 (6.08) -25.2 (21.97) 
†Change from baseline was calculated using last-observation-carried-forward imputation for mission values; in 
other columns, missing values were not imputed. 
Abbreviations: CHAQ-DI- Childhood Health Assessment Questionnaire-Disability Index; ESR- erythrocyte 
sedimentation rate; ITT- intent-to-treat; JIA-ACR- juvenile idiopathic arthritis-American College of 
Rheumatology; LOM- limitation of motion; SD- standard deviation; VAS- visual analogue scale  
 
 


3.2.8. Long-term efficacy results  


One hundred and fifty-five patients (82%) completed 104 weeks of treatment. At Week 104, JIA ACR 70 
response and JIA ACR 90 response were achieved by 70.4% and 48.1% of patients with previous biologic use, 
respectively [Brunner et al, 2013].  In patients with background MTX use, 88.1% achieved JIA ACR70 and 76.1% 
achieved JIA ACR90. 


At Week 104, 73.2% of patients achieved Juvenile Arthritis Disease Activity Score-71 (JADAS-71) <3.8 (minimal 
disease activity), and 58.5% of patients achieved JADAS-71 <1 (inactive disease). Efficacy outcomes through 
Week 104 for the continuous TCZ group, based on previous biologic and MTX use, are summarised in Table 8 
[Brunner et al, 2014]. 


  







Table 8. Efficacy outcomes through Week 104 from the CHERISH trial [Brunner et al, 2013] 


 Continuous TCZ IV 


Week 40 


Continuous TCZ IV 


Week 104 


  Previous 
Biologic Use 


(n=27) 


No Previous 
Biologic Use 


(n=55) 


Previous 
Biologic Use 


(n=27) 


No Previous 
Biologic Use 


(n=55) 


JIA ACR70 responders, n (%) 19 (70.4) 46 (83.6) 19 (70.4) 52 (94.5) 


JIA ACR90 responders, n (%) 6 (22.2) 35 (63.6) 13 (48.1) 45 (81.8) 


 Previous MTX 
Use 


(n=67) 


No Previous MTX 
Use 


(n=15) 


Previous MTX 
Use 


(n=67) 


No Previous 
MTX Use 


(n=15) 


JIA ACR70 responders, n (%) 54 (80.6) 11 (73.3) 59 (88.1) 12 (80.0) 


JIA ACR90 responders, n (%) 36 (53.7) 5 (33.3) 51 (76.1) 7 (46.7) 
Notes: Patients who withdrew due to nonsafety reasons are nonresponders and patients who withdrew due to 
safety reasons are included using last observation carried forward. JIA ACR 70/90 responders are patients who 
had response relative to baseline.  


Abbreviations: IV- intravenous; JIA ACR- Juvenile Idiopathic Arthritis American College of Rheumatology. 
 


3.2.9. Growth data at Week 104 


Mean height standard deviation scores (SDS) of patients with pJIA was below normal at baseline [Bharucha et al, 
2014]. Most patients who were at Tanner stage <4 at baseline (71.8%) had an increased height SDS at the end 
of the study at Week 104. First-year height velocity during TCZ treatment was related to glucocorticoid dose and 
patient age at baseline. 


For this exploratory analysis, growth was assessed in the growth population, which included all patients who 
received at least one dose of TCZ and whom did not receive growth hormone treatment during the study. Of the 
188 patients in the CHERISH study, 187 patients made up the growth population (1 patient who received growth 
hormone therapy was excluded from analyses).  In the CHERISH trial, stable doses of oral glucocorticoids were 
allowed (the lesser of ≤0.2 mg/kg/day or ≤10 mg/day). Glucocorticoids could be tapered in Part 3, the open-label 
extension phase. Growth measurements included height velocity and height standard deviation scores.   


The relationship between height SDS at baseline and age or disease duration was evaluated using Spearman 
rank correlation (r). The change in height SDS from baseline to Week 104 was assessed by paired t test. 


Mean height SDS of patients with pJIA was below normal at baseline. Baseline growth characteristics are 
summarised in the following table. 


  







Table 9. Baseline growth characteristics of the growth population in the CHERISH trial  
[Bharucha et al, 2013] 


 


Baseline Growth Characteristics 


Growth Population 


n=187 


Female, n (%) 143 (76) 


Age, mean years 11.0±4.0 


Tanner stage <4, n (%) 123 (65) 


Duration since pJIA diagnosis, mean years 4.2±3.7 


Mean height SD score (WHO) -0.5±1.2 


Mean BMI SD score (WHO) 0.05±0.11 


Abbreviations: WHO- World Health Organisation 


Most patients in the growth population experienced greater than normal height velocities during two years of TCZ 
treatment. No evident difference was observed in patients receiving placebo in Part 2. Mean change in height 
SDS from baseline to Week 104 was 0.25±0.54 (from 154 patients of the growth population with height SDS data 
at both time points).  


Figure 4. Height velocity at Week 104 versus baseline age in (A) females and (B) males*  
[Bharucha et al, 2013] 


(A) Females, n=120    (B) Males, n=34 


 


*Solid black curves represent the expected height velocity based on WHO norms for height for the mean 
observation time. 84 patients were randomly assigned to receive placebo treatment during Part 2; fewer than half 
the patients received placebo through the entire 24 weeks of Part 2 because most escaped to TCZ before Week 
40. 


Patients with Tanner stage <4 at baseline, represented the subset of patients with the highest growth potential. 
Of the 123 patients who were at Tanner stage <4 at baseline, 103 patients had height SDS data at baseline and 
Week 104. The majority of patients who were at Tanner stage <4 at baseline (71.8%) had an increased height 
SDS at Week 104. Mean height SDS was -0.68±1.23 at baseline, and -0.19±1.14 at Week 104 (p<0.001). 


  







Figure 5. Baseline height SDS versus height SDS at Week 104 in patients with Tanner stage <4 at 
baseline (n=103)* [Bharucha et al, 2013] 


 


*Black line represents no change in height SDS. Population presented is all patients who were at Tanner stage 
<4 baseline. A similar pattern was observed if the patients randomly assigned to receive placebo treatment 
during Part 2 were excluded (not shown). 84 patients were randomly assigned to receive placebo treatment 
during Part 2; fewer than half the patients received placebo through the entire 24 weeks of Part 2 because most 
escaped to TCZ before Week 40.  


103 patients had glucocorticoid treatment data available at Week 104. The mean daily oral glucocorticoid dose 
decreased from baseline to Week 104, 0.05±0.08mg/kg to 0.02±0.05mg/kg, respectively. In a multiple linear 
regression analysis, height velocity at Week 52 was related to baseline age (p<0.001) and oral glucocorticoid use 
at the end of Week 52 (p=0.0002). 


3.2.10. Radiographic progression data up to Week 104  


The primary radiographic endpoint was the proportion of patients with no radiographic progression in the 
hand/wrist radiographs from baseline to Week 52 and Week 104 [Ravelli et al, 2014]. Radiographic progression 
was defined as a positive change in adapted Sharp/van der Heijde score (aSH) and/or a negative change in 
Poznanski score. 


Baseline and ≥1 post-baseline adapted Sharp/van der Heijde scores and Poznanski scores were available for 45 
and 35 patients, respectively, in the continuous TCZ population. Baseline and ≥1 post-baseline adapted 
Sharp/van der Heijde scores and Poznanski scores were available for 87 and 61 patients, respectively, in the 
total population. Early withdrawal, no consent, or unreadable radiographs (because of advanced damage 
resulting in unreliable measurements or growth plate fusion in post-pubertal children), preventing assessment of 
Poznanski scores, were reasons for missing data. 


For the purpose of this exploratory analysis, the continuous TCZ population are patients who received TCZ in all 
three parts of the study and received baseline and at least 1 post-baseline adapated Sharp/van der Heijde or 
Poznanski scores, and the total radiographic population are patients who received baseline and at least 1 post-
baseline adapted Sharp/van der Heijde or Poznanski scores (regardless of TCZ therapy).  


Baseline characteristics were balanced for aSH and Poznanski populations and were similar to those for the full 
study population, see Table 10.  


 


 







Table 10. Baseline characteristics [Ravelli et al, 2014] 


Variables 


Continuous TCZ population 
Total CHERISH 


Population 
n=188 


Adapted Sharp/ 
van der Heijde 


n = 45 


Poznanski 
n = 35 


Age, years  10.8 (3.71) 9.9 (3.29) 11.0 (4.0) 


Female, n (%)  34 (76) 27 (77) 144 (77) 


Weight, kg 39.3 (16.32) 36.3 (14.66) 39.6 (17.3) 


Disease duration, years 3.9 (3.29) 3.2 (2.39) 4.2 (3.7) 


Active joints
a
 20.9 (13.73) 21.7 (14.45) 20.3 (14.3) 


Joints with LOM
b
 14.8 (11.95) 16.3 (12.99) 17.6 (14.4) 


CHAQ-DI score (0-3) 1.3 (0.61) 1.3 (0.53) 1.4 (0.74) 
ESR, mm/h 29.9 (22.28) 30.9 (21.91) 34.8 (25.5) 
Previous DMARDs use, n (%) 31 (69) 20 (57) 134 (71) 


Previous biologics use, n (%) 9 (20) 7 (20) 61 (32) 


Background MTX use, n (%) 39 (87) 30 (86) 148 (79) 


MTX dosage, mg/m
2
/week 12.5 (3.29) 12.7 (3.32) 13.0 (5.75) 


Background oral CS use, n (%) 19 (42) 15 (43) 86 (46) 


CS dosage, mg/kg/day
c
 0.13 (0.053) 0.14 (0.046) 0.13 (0.048) 


a71-joint count 
b67-joint count 
cPrednisone equivalent  
 
Abbreviations: CHAQ-DI- Childhood Health Assessment Questionnaire‒Disability Index; 
CS- corticosteroid; DMARDs- disease-modifying anti-rheumatic drugs; ESR- erythrocyte sedimentation 
rate; LOM- limitation of motion; MTX- methotrexate 


 


Median changes from baseline to Week 52 and Week 104 in aSH and Poznanski scores indicated a lack of 
radiographic progression.  


Table 11. Change in scores from baseline to Week 52 and Week 104 in the continuous TCZ population* 
[Ravelli et al, 2014] 


 Week 52 Week 104 


Measure n Median (IQR) p-value n Median (IQR) p-value


Adapted 
Sharp/van der 
Heijde score 


40 0.50 (–7.25, 4.50) 0.700 35 –1.00 (–6.50, 2.50) 0.109 


Erosion score 40 0.00 (–1.50, 1.50) 0.819 36 0.00 (–2.75, 0.75) 0.402 


JSN score 40 0.25 (–5.25, 3.50) 0.614 35 –1.00 (–3.50, 1.50) 0.109 


Poznanski score 31 0.26 (–0.34, 0.91) 0.077 25 0.55 (0.04, 0.92) 0.004 


*Missing individual joints within an x-ray segment were imputed, subject to the availability of a minimum number 
of adequate joints within the segment, for adapted Sharp/van der Heijde score data. No imputation was used for 
missing Poznanski score data. The Wilcoxon signed rank test was used to analyse change from baseline. 


Abbreviations: IQR- interquartile range 


 
With a cut-off of the smallest detectable difference, no radiographic progression was seen in 87.5% and 97.1% of 
patients based on aSH scoring, and 93.5% and 96.0% of patients based on Poznanski scoring at Weeks 52 and 
104, respectively. Comparable proportions of the total radiographic population remained radiographic 
progression-free at Week 104 in both adapted Sharp/van der Heijde and Poznanski analyses. 







Mean annualised progression rates from baseline to Week 104 show lack of radiographic progression over the 
two year period. 


Table 12. Annualised progression rates from baseline to Week 104 in the all TCZ population*  
[Ravelli et al, 2014] 


 
Adapted 


Sharp/van der 
Heijde score 


Erosion score JSN score Poznanski score 


n 70 71 70 44 


Mean –0.75 0.31 –0.95 0.19 


*The annualised progression rate between baseline and Week 104 is calculated as the change in adapted 
Sharp/van der Heijde or Poznanski score between the 2 assessments, divided by the time period in days, 
multiplied by 365.25. Missing individual joints within an x-ray segment are imputed, subject to the availability of a 
minimum number of adequate joints within the segment. 


 
3.3.  Safety results at Week 40 


Here, we report safety results to the data cut of 184.4 patient-years (PY) of TCZ exposure. Adverse events (AEs) 
and serious adverse events (SAEs) for the safety population (n=188) at the time of data cut are presented in this 
section. AEs occurred at a rate of 480/100 PY, and SAEs occurred at a rate of 12.5/100 PY. Infections were the 
most commonly reported AE and SAE, at 163.7/100 PY and 4.9/100 PY, respectively. The most frequently 
reported infection-related SAE (>1%) included pneumonia (2.1%), bronchitis (1.1%), and cellulitis (1.1%). All 
infection-related SAEs resolved without sequelae. There were no deaths during the study, and no malignancies 
were identified. Serious adverse events in the all-exposure safety population at Week 40 are summarised in the 
Table 13. 


Table 13. Serious adverse events in all-exposure safety population to Week 40 from CHERISH trial 
[Balidam et al, 2013] 


Serious Adverse Events SAE rate/100 PY 


Overall SAE rate 12.5 


Infections and infestations 4.9 


Injury, poisoning, and procedural complications 1.6 


Congenital, familial, and genetic disorders 1.1 


Hepatobilliary disorders 1.1 


Musculoskeletal and connective tissue disorders 1.1 


Eye disorders 0.5 


Gastrointestinal disorders 0.5 


Nervous system disorders 0.5 


Psychiatric disorders 0.5 


Renal and urinary disorders 0.5 
Abbreviations: PY- patient years; SAE- serious adverse event 
 
The most frequently reported adverse events (>10%) included nasopharyngitis (20.7%), headache (13.8%), and 
upper respiratory tract infection (10.1%). Results are summarised in Table 14.  


   







Table 14. Adverse events in all-exposure safety population to Week 40 from the CHERISH trial [Balidam 
et al, 2013] 


System Order Class AE rate/100 PY 


Overall AE rate 480 


Infections and infestations 163.7 


Gastrointestinal disorders 71.0 


Musculoskeletal and connective tissue disorders 53.1 


Respiratory, thoracic, and mediastinal disorders 36.9 


Skin and subcutaneous tissue disorders 33.1 


Nervous system disorders 28.7 


Injury, poisoning, and procedural complications 22.2 
Abbreviations: AE- adverse event; PY- patient years 
 
Other adverse events reported included: elevations of LDL-C ≥110 mg/dl (11.4%), elevations in total cholesterol 
≥170 mg/dl (34.6%), neutropenia (3.7%), thrombocytopenia (1.1%), and elevations ≥3x ULN in ALT (3.7%) or 
AST (<1%). There were no reports of grade 3/4 elevations in serum bilirubin. No patients were treated with lipid 
lowering drugs. Laboratory abnormalities are summarised in Table 15. 


Table 15. Laboratory abnormalities in TCZ-treated patients to Week 40 from the CHERISH trial  
[Balidam et al, 2013] 


 


Laboratory Abnormalities 


Common Toxicity Criteria Grade 


1 2 3 4 


ALT elevations (n=187) 27.8% 4.3% 0.5% 0% 


AST elevations (n=187) 17.1% 1.1% 0.5% 0% 


Bilirubin elevations (n=187) 7.5% 7.0% 0% 0% 


Neutrophil decrease (n=188) 7.4% 20.7% 3.2% 0% 
ALT elevation: Grade 1 (>ULN-2.5xULN); Grade 2 (>2.5-5xULN); Grade 3 (>5-20xULN); Grade 4 (>20xULN) 
AST elevation: Grade 1 (>ULN-2.5xULN); Grade 2 (>2.5-5xULN); Grade 3 (>5-20xULN); Grade 4 (>20xULN) 
Bilirubin elevation: Grade 1 (>ULN-1.5xULN); Grade 2 (>1.5-3xULN); Grade 3 (>3-10xULN); Grade 4 (>10xULN) 
Neutrophil decrease: Grade 1 (<LLN-1.5 x109/L); Grade 2 (<1.5-1 x109/L); Grade 3 (<1-0.5 x109/L); Grade 4 (<0.5 
x109/L) 
Abbreviations: ALT- alanine aminotransferase; AST- aspartate aminotransferase; LLN- lower limit of normal; ULN- 
upper limit of normal 


 
3.3.1. Long-term safety results 


Here, we report safety results to the data cut of 307.0 PY of TCZ exposure. At Week 104, among 188 patients in 
the all-exposure population, adverse events occurred at a rate of 406.5/100 PY and SAEs occurred at a rate of 
11.1/100 PY, with infections being the most common adverse event and SAE.  Other adverse events observed 
included gastrointestinal disorders, neutropenia, thrombocytopenia, and elevations in liver enzymes and lipid 
levels.  Adverse events (AEs) and serious adverse events (SAEs) for the safety population (n=188) at the time of 
data cut are presented in this section.  


 


   







Table 16. Adverse events and serious adverse events in all-exposure safety population to Week 104 from 
the CHERISH trial [Brunner et al, 2014] 


 Baseline to Week 40* 


All TCZ IV (n=188) 


Baseline to Week 104 


All TCZ IV (n=188) 


Duration in study†, PY 184.4 307.0 


Total Adverse Events, n (per 100 PY) 885 (479.8) 1,248 (406.5) 


Infections and infestations 302 (163.7) 465 (151.4) 


Musculoskeletal and connective tissue 
disorders‡ 


98 (53.1) 121 (39.4) 


Gastrointestinal disorders 131 (71) 159 (51.8) 


Total serious adverse events, n (per 100 PY) 23 (12.5) 34 (11.1) 
Notes: Multiple occurrences of the same adverse event in one individual were counted; *Includes all data up to 
the time when the last patients in the study completed Week 40; †Duration in study (years)=[(date of last 
assessment-date of first TCZ dose +1)/365.25]-exposure to placebo treatment (years). ‡52 events were juvenile 
idiopathic arthritis 
Abbreviations: IV- intravenous; PY- patient-years 
 
A summary of all serious adverse events through Week 104 in the all-exposure population are presented in Table 
17.  


Table 17. Serious adverse events from all-exposure population through to Week 104 from the CHERISH 
trial [Brunner et al, 2013] 


 


Serious Adverse Events 


Baseline to Week 40* 


All TCZ IV (n=188) 


Baseline to Week 104 


All TCZ IV (n=188) 


Total patients with ≥1 SAE, n (%) 17 (9%) 26 (13.8%) 


Total SAEs, n 22 33 


Infections (e.g. pneumonia, bronchitis) 9 16 


Injury (e.g. fracture, synovial rupture) 3 3 


Musculoskeletal and connective tissue (e.g. 
osteoporosis, back pain) 


1 3 


Uveitis 1 2 


Sclerosing cholangitis 1 1 


Hypertransaminasaemia 1 1 


Familial Mediterranean fever 1 1 


Constipation 1 1 


Benign intercranial hypertension 1 1 


Pregnancy - 1 


Psychosomatic disease 1 1 


Urinary calculus 1 1 


Asthmatic crisis - 1 
Notes: *Includes all data up to the time when the last patients in the study completed Week 40. 
Abbreviations: IV- intravenous; SAE- serious adverse event. 
 
Patients with worst Common Toxicity Criteria (CTC) Grades for key laboratory safety data through Week 104 are 
presented in Table 18.  
 
 







Table 18. Patients with worst CTC grades for key laboratory safety data through to Week 104 from the 
CHERISH trial [Brunner et al, 2013] 


 


Variable, n (%) 


Baseline to Week 40* 


All TCZ IV (n=188) 


Baseline to Week 104 


All TCZ IV (n=188) 


ALT ≥CTC Grade 3 1 (<1%) 4 (2%) 


AST ≥CTC Grade 3 1 (<1%) 4 (2%) 


Total bilirubin ≥CTC Grade 3 - 2 (1%)† 


LDL-cholesterol ≥130 mg/dL 8 (4%)‡ 10 (5%) 


Total cholesterol ≥200 mg/dL 17 (9%)‡ 22 (12%) 


Neutrophil worst CTC Grade ≥3 7 (4%)§ 11 (6%) 


Neutrophil worst CTC Grade ≥4 1 (<1%)§ - 


Platelet worst CTC Grade ≥3 2 (1%) 2 (1%) 


Platelet worst CTC Grade ≥4 1 (<1%) 1 (<1%) 
Notes: * Includes all data up to the time when the last patients in the study completed Week 40; †One patient with 
Grade 4 bilirubin elevation due to a data error; ‡Lipid data taken from May 3, 2012 datacut; §No Grade 4 
neutrophil count; unit conversion error (corrected to a Grade 2 neutrophil count)  
Abbreviations: ALT- alanine aminotransferase; AST- aspartate aminotransferase; CTC- common toxicity critera; 
IV- intravenous; LDL- low-density lipoprotein. 
 


3.4.  Japanese study on the use of TCZ in pJIA and EO 


The Japanese study by Imagawa et al. met its primary endpoint, ACR Pedi 30 response rate increased over time 
to 94.7% (18/19) at Week 12, and 100% (17/17) at Week 48. Results for individual JIA core criteria, including 
pain and number of tender joints all progressively improved throughout the study [Imagawa et al, 2012] 


Seventy-five adverse events were reported in the 19 patients during the 48-week study period. No patient was 
withdrawn from TCZ treatment due to adverse events, and there were no deaths.The most commonly reported 
events were nasopharyngitis (n=9), and upper respiratory tract infection (n=9). Other reported adverse events 
were insect bite (n=4), gastroenteritis (n=4), pharyngitis (n=3), abdominal pain (n=3), diarrhoea (n=3) and 
stomatitis (n=3). There were no reports of cardiac failure or malignancies. All laboratory abnormalities were mild; 
there were no serious abnormalities requiring urgent treatment. No patient had persistent elevation in 
autoantibodies (including antinuclear and anti-DNA antibodies). 


This study was an open-label, multi-centre study which evaluated the safety and efficacy of TCZ in nineteen 
paediatric patients with pJIA whom had an inadequate response or were intolerant to other medications including 
MTX. 


For the purpose of this document, the following publication has been summarised: 


Efficacy and Safety 
Analysis at Week 12  
and Week 48 


Imagawa T, Yokato S, Mori M et al. Safety and efficacy of tocilizumab, an anti-IL-6-
receptor monoclonal antibody, in patients with polyarticular-course juvenile 
idiopathic arthritis. Mod Rheumatol 2012;22:109–115 


 


3.4.1. Study design 


Patients received TCZ 8 mg/kg every 4 weeks in both the initial study (to Week 12) and the extension study (at 
least 48 weeks). Concomitant therapy with anti-TNFs, DMARDs, including MTX or immunosupressants was not 
allowed.  


 


  







Figure 6. Study design of Imagawa et al. study [Imagawa et al, 2012] 


 


The study population comprised of patients with RF-positive pJIA (n=9), RF-negative pJIA (n=8), and extended 
oligoarticular arthritis (n=2). Key inclusion and exclusion criteria are summarised in the table below. 


Table 19. Key inclusion and exclusion criteria for Japanese study [Imagawa et al, 2012] 


Inclusion criteria Exclusion criteria
 Patients aged 2 to 19 years (when informed 


consent was obtained) who were diagnosed 
with pJIA or EO by the ILAR criteria 


 At least 3 tender joints with limited range of 
motion (of 74 joints observed) and at least 5 
inflamed, swollen joints 


 Inflammation signs, including ESR ≥30 mm/h 
or CRP ≥1.0 mg/dL 


 Received no other biologic medication during 
the 3 months before baseline assessment 


 Practiced adequate contraception prior to 
enrolment and for women, tested negative for 
pregnancy at screening and first-line 
assessment after first menstruation 


 Patients categorised as ACR Pedi functional 
class IV 


 Patients with any of the following: ALT >5 
time or bilirubin >3 times normal for age, low 
white blood cell count (<3,500/µl), low 
neutrophil count (<1,000/µl), low platelet 
count (<10x104/µl), or low lymphocyte 
count(<500/µl) 


 Evidence of severe infection 
 History of allergic reaction to protein 


formulations e.g. immunoglobulins 
 Patients who received any DMARD, or 


intravenous or intra-articular corticosteroid 
injection, fourteen days prior to baseline 
assessment 


 


  







3.4.2. Outcome measures 


The primary endpoint was defined as the ACR Paediatric 30 response rate at Week 12 (initial study) and at the 
final visit in the extension study [Imagawa et al, 2012].  


Other exploratory endpoints included ACR Paediatric 30/50/70 response rates at various time-points in the study. 


3.4.3. Statistical analysis 


For each assessment time point, categorical data are expressed as number and percentage (%) of patients, and 
numerical data are expressed as mean and standard deviation. No other statistical analysis was described by the 
authors [Imagawa et al, 2012] 


3.4.4. Patient disposition 


Nineteen patients were enrolled in the initial study. At the end of Week 12, no patients had discontinued 
treatment. All nineteen patients went on to the extension study, and during this time 2 patients discontinued 
treatment. At Week 48, seventeen patients were still receiving treatment with TCZ [Imagawa et al, 2012]. 


Figure 7. Summary of patient disposition from Imagawa et al. study [Imagawa et al, 2012] 


 


*One patient withdrawn because of insufficient response to treatment, and another patient withdrawn due to 
development of neutralising antibodies to TCZ 


3.4.5. Baseline characteristics 


All nineteen patients had active arthritis at enrolment. Serum IL-6 was elevated at baseline in seventeen patients. 
Nine patients had been diagnosed with RF-positive pJIA and eight with RF-negative pJIA during the first 6 
months of their disease. The remaining two patients had been diagnosed with extended oligoarticular arthritis 
before enrolment in this study.  


 


 


 


 







Table 20. Baseline characteristics of patients from Japanese study [Imagawa et al, 2012] 


Variable 
TCZ 


8 mg/kg 
n = 19 


Age, median years (range) 12 (3-9)† 


Age group, n (%) 


 2-5 years 3 (15.8) 


6-10 years 5 (26.3) 


11-15 years 4 (21.1) 


16-19 years 7 (36.8) 


Females, n (%) 15 (78.9) 


Age at disease onset, median years (range) 7 (0-14) 


Interleukin-6 levels in pg/mL, median (range) 18.9 (3.2-187) 


Disease duration, median years (range)* 4.7 (1-17) 


Patients with previous treatments with DMARDs or 
immunosuppressants, n (%**) 


19 (100) 


Prednisolone-equivalent corticosteroid dose at study entry in 
mg/kg/day, median (range) 


0.16 (0.02-0.30) 


†Range published in journal was 3-9 but we suspect this may be a printing error and should be 3-
19 as the age data splits the group up to 19 years of age 
*All patients developed the disease before their 16th birthday 
**Percentage of patients with past treatments 
 


3.4.6. Efficacy 


The primary endpoint, ACR Pedi 30 response rate, increased over time in the initial study, reaching 94.7% 
(18/19) at Week 12, and reached 100% (17/17) at Week 48 [Imagawa et al, 2012]. 


ACR Pedi 50 response rate was 78.9% (15/19) and 94.7% (18/19) at Week 8 and 12, respectively, and reached 
94.1% (16/17) at Week 48. ACR Pedi 70 response rate was 52.6% (10/19) and 57.9% (11/19) at Week 8 and 12, 
respectively, and reached 94.1% (16/17) at Week 24 and reached 88.2% (15/17) at Week 48. The ACR Pedi 90 
response rate was only 10.5% (2/19) at Week 12, and steadily increased to reach 64.7% (11/17) at Week 48. 


Figure 8. ACR Paediatric 30/50/70/90 response rates over time throughout the Japanese study 
[Imagawa et al, 2012] 


 


Key: 
  ACR Pedi 30  
  ACR Pedi 50 
  ACR Pedi 70 
  ACR Pedi 90 







Results for individual JIA core criteria, including pain and number of tender joints all progressively improved 
throughout the study. The table below summarises other core indicators of JIA disease activity measured in the 
study.  


Figure 9. Indicators of JIA disease activity throughout the Japanese study [Imagawa et al, 2012] 


Parameter, median (range) 


Initial study
n=19 


Extension study
n=19 


Baseline Week 4 Week 8 Week 12 Week 48
Number of active joints 13 (5-43) 5 (0-36) 3 (0-27) 2 (0-12) 1 (0-10) 
Number of joints with limited 
motion 


9 (1-21) 6 (0-35) 4 (0-18) 4 (0-16) 2 (0-21) 


Number of tender joints 13 (2-44) 3 (0-32) 2 (0-22) 2 (0-4) 0 (0-5) 
Physician’s global assessment of 
disease severitya 


67 (19-91) 29 (4-47) 16 (1-52) 12 (1-36) 9 (0-30) 


Patient’s or parent’s global 
assessment of well-beinga 


65 (9-100) 44 (0-81) 42 (1-74) 27 (1-80) 5 (0-58) 


CHAQ scorea 1.25  
(0-2.88) 


0.88 
(0-3.00) 


0.75 
(0-2.88) 


0.63 
(0-3.00) 


0.13 
(0-2.50) 


Painb 68 (6-100) 35 (6-91) 32 (0-93) 21 (0-100) 6 (0-55) 
CRP, mg/dl 1.95  


(0.06-8.20) 
0.20 


(0-4.90) 
0.05  


(0-4.00) 
0.05  


(0-5.78) 
0.03 


(0-0.05) 
ESR, mm/h 43 (18-83) 10 (1-55) 7 (2-75) 9 (2-79) 6 (2-12) 
Abbreviations: CHAQ- Childhood Health Assessment Questionnaire; ESR- erythrocyte sedimentation rate, CRP- C-
reactive protein 


aJapanese CHAQ, range: 0 (best) to 3 (worst) 
bScore on a visual analogue scale, range: 0 (best) to 100 (worst) 
 


Figure 10. Mean DAS28 scores throughout the Japanese study [Imagawa et al, 2012] 


 


DAS28 remission was defined as DAS28 score <2.6. The number of patients who achieved remission increased 
over time with 10 patients achieving DAS28 remission at Week 12, and 14 patients at Week 48. Using the 
EULAR response criteria, 73.7% (14/19) patients exhibited a good response at Week 12, and 94.1% (16/17) at 
Week 24. By Week 48, all the remaining patients 100% (17/17) exhibited a good response. 


  







Figure 11. DAS28 remission rate and EULAR DAS28 response rates throughout the study  
[Imagawa et al, 2012] 


 


3.4.7. Safety 


Seventy-five adverse events were reported in the 19 patients during the 48-week study period. No patient was 
withdrawn from TCZ treatment due to adverse events, and there were no deaths [Imagawa et al, 2012]. 


The most commonly reported events were nasopharyngitis (n=9), and upper respiratory tract infection (n=9). 
Other reported adverse events were insect bite (n=4), gastroenteritis (n=4), pharyngitis (n=3), abdominal pain 
(n=3), diarrhoea (n=3) and stomatitis (n=3). There were no reports of cardiac failure or malignancies. 


All laboratory abnormalities were mild; there were no serious abnormalities requiring urgent treatment. No patient 
had persistent elevation in autoantibodies (including antinuclear and anti-DNA antibodies). 


Four patients required hospitalisation due to gastroenteritis (n=2), pneumonia (n=1), and sensory disturbance 
(n=1). One of the two patients with gastroenteritis tested positive for campylobacter, and the infection resolved 
with antibiotic therapy. Mycoplasma was detected in the patient with pneumonia, and the infection was also 
resolved with antibiotic treatment. There were no reports of tuberculosis or pneumocystis pneumonia. There were 
no neurological findings or abnormal electroencephalograms (EEG) or imaging test results for the patient with 
sensory disturbance, and the event was diagnosed as a psychogenic reaction related to hospitalisation. 


4. Discussion on clinical evidence 


The collective clinical literature suggests that TCZ is an effective treatment of pJIA, with a safety profile in this 
patient population consistent with the known safety profile of TCZ. The results from the CHERISH trial 
demonstrated that response to treatment with TCZ was both rapid (50% of patients achieved JIA ACR30 at week 
2) and sustained up to week 104. Patients in the CHERISH Trial also experienced improvements in growth and 
the majority of radiographic patients (92.9%) experienced no progression at week 104. 


Results from the CHERISH trial demonstrate that administration of TCZ 10 mg/kg IV every four weeks in patients 
<30 kg and TCZ 8 mg/kg IV every 4 weeks in patients ≥30 kg is effective for the management of pJIA. The 
primary end point at Week 40 was met; fewer patients treated with TCZ (21/82; 25.6%) experienced a JIA ACR30 
flare at Week 40, compared to placebo-treated patients (39/81; 48.1%) (p=0.0024) [Brunner et al, 2014]. Patients 
who received TCZ for 40 weeks experienced marked improvement in all JIA ACR CRVs (active joints, joints with 
limitation in range of movement, patient and physician-assessed global assessment of well-being, CHAQ-DI and 
ESR) from baseline. At Week 104, JIA ACR70 and JIA ACR90 were achieved by 70.4% and 48.1% of patients 
with previous biologic use, respectively. In patients with background MTX use, 88.1% achieved JIA ACR70 and 
76.1% achieved JIA ACR90.  


Key: 


   EULAR no response 
    EULAR moderate 
response 
 EULAR good response 
 DAS28 remission 







In the exploratory analysis on growth in the CHERISH study, the mean height SDS of patients with pJIA was 
below normal at baseline [Bharucha et al, 2014]. The majority of patients who were Tanner stage <4 at baseline 
(71.8%) had an increased height SDS at the end of study (Week 104). First-year height velocity during treatment 
with TCZ was related to glucocorticoid dose and patient age at baseline. 


Based on SDD analysis of adapted Sharp/van der Heijde and Poznanski scores to analyse radiographic 
progression, the results show that the large majority of pJIA patients receiving TCZ experienced no radiographic 
progression after 2 years of treatment [Ravelli et al, 2014]. Only a small proportion of patients were available for 
radiographic analysis which is a limitation of the CHERISH study. 


At Week 104, among 188 patients in the all-exposure population, adverse events occurred at a rate of 406.5/100 
PY and SAEs occurred at a rate of 11.1/100 PY, with infections being the most common adverse event and SAE 
[Brunner et al, 2013; Brunner et al, 2014].  AE/SAE rates were similar to those at Week 40, and there were no 
new or unexpected safety concerns; the safety profile was consistent to what was seen previously in TCZ treated 
patients. No deaths were reported.  


The withdrawal design of the CHERISH study was valuable in minimising placebo treatment in children with pJIA. 
Limitations to the CHERISH study include, withdrawing patients who did not achieve JIA ACR30 response in 
Part 2, limiting long-term information about dose responsiveness. The ability to determine differences in safety 
and efficacy over Part 2 in placebo-treated patients previously treated with TCZ in Part 1 was limited, as it might 
have taken time for TCZ to clear from the system prior to receiving placebo.  


Results from the Japanese study published by Imagawa et al. showed that TCZ monotherapy demonstrated 
efficacy in the treatment of 19 patients with refractory pJIA over the total extension study period of 48 weeks, and 
an acceptable safety profile [Imagawa et al, 2012]. ACR Pedi 30/50/70/90 response rates, respectively, were 
94.7%, 94.7%, 57.9% and 10.5% at Week 12, and 100%, 94.1%, 88.2% and 64.7% at Week 48 in the extension 
study. The mean DAS28 score remained lower than 2.6 from Week 24 through to Week 48 (n=17). No patient 
was withdrawn due to adverse events, and there were no serious infections or deaths. All laboratory 
abnormalities were mild and required no urgent treatment. 


  







5. Economic Section 


5.1. Introduction 


The purpose of the economic analysis has been to determine the cost-effectiveness of tocilizumab in the 
treatment of pJIA when added to the current treatment paradigm.  


5.2. Perspective 


All relevant healthcare costs are considered from an NHS and personal social services (PSS) perspective.  


5.3. Time horizon 


The economic evaluation estimates costs and health benefits over a 25 year time frame. This reflects the chronic 
nature of the disease, and allows for all relevant costs and benefits to be included in our analysis. 


As discussed at the Stakeholder Engagement meeting, there is no clinical evidence in JIA for patients 18 years 
and older , compared to patients less than 18 years. Expert clinical opinion was sought on whether the treatment 
or outcomes were likely to be different to inform the length of our time horizon. Expert clinical opinion was that the 
treatment should not change as patients enter adulthood, and the expert’s experience there is no difference in 
outcomes for patients with JIA 18 years and older. 


5.4. Cycle length 


The model implements a 6 month cycle length, which is in line with timing of available efficacy evidence (ACR 
data). 


5.5. Half-cycle correction  


Half-cycle correction is applied in the model 


5.6. Discounting 


Discounting of 3.5% per annum according to NICE guidelines for both costs and effects has been applied in the 
model. 


5.7. Patient Characteristics 


Patients entering the model have active disease and have previously experienced an inadequate response to, or 
were intolerant of, methotrexate (MTX). This modelled patient population is in line with the CHERISH trial 
population. 


The base case analysis assumes the starting age is 11 years based on the mean age for patients on TCZ in 
CHERISH. Data from the British Society for Paediatric and Adolescent Rheumatology (BSPAR) national 
Biologics and New Drugs Registry (BNDR) report a median starting age for a first biologic therapy of 12 years 
[Southwood et al., 2011]. 


5.8. Model structure  


The structure of the model is developed to closely reflect clinical practice and the availability of the evidence. The 
design allows the comparison of two clinical pathways for a cohort of patients with pJIA.  


The model structure is consistent with the approach adopted in the sJIA  [TA238], and rheumatoid arthritis 
appraisals of tocilizumab [TA247].  


A diagrammatic representation of the model is presented in Figure 12 


 







Figure 12. Economic model  


 


The model contains three health states:  


 Uncontrolled disease (UCD) or off-treatment 


 On treatment 


 Dead 


Patients start with uncontrolled disease at cycle 0 then move to first line treatment. Once all lines of treatment are 
exhausted, patients move into UCD health state. Death is an absorbing health state. 


5.9. Comparators 


In the NHS patients with pJIA are treated with MTX, systemic corticosteroids, and non-steroidal anti-inflammatory 
drugs, although none of these treatments are licensed for pJIA. These treatments do, however, represent first 
line therapy. 


Etanercept, adalimumab, abatacept, and tocilizumab are the only treatments licensed within pJIA (some slight 
differences in the licenses exist). As the licence of tocilizumab is for patients ‘who have responded inadequately 
to previous therapy with MTX’, our intention was to compare tocilizumab to the most appropriate DMARD-IR 
comparators.  


Biologics are the current standard of care in the UK for patients who have had an inadequate response to 
DMARDs, we have therefore sought to compare tocilizumab where possible with etanercept, adalimumab, and 
abatacept. 


We note, the expert clinical opinion disagreed with the premise that a relevant comparator to the products being 
evaluated as part of this review would be best supportive care. According to the clinical expert, it would be 
completely unrealistic to assume in this rare paediatric setting that patients would receive no therapy. It is also 
unlikely that patients who have already had an inadequate response to MTX would be re-challenged with the 
same treatment. 


We have therefore completed our economic analysis as a comparison of tocilizumab to the other biologics which 
have formed part of the standard of care in the NHS since 2002 [TA35]. 


 


5.10. Indirect Comparisons 


There are no biologic head to head studies in juvenile arthritis. A systematic literature review was completed to 
develop an indirect comparison between tocilizumab and other biologics in the treatment of pJIA. 


Given similarities in terms of trial design, patients, methods of imputation and quality, only adalimumab and 
tocilizumab could be compared via indirect comparison.  


Line 1  


UCD  


UCD  


Death 







We therefore do not have evidence of the comparative effectiveness of tocilizumab with the NICE approved 
etanercept, or with abatacept. The challenges for comparing biologics in pJIA was noted as a significant limitation 
at the NICE scoping meeting, although we believe the indirect treatment analysis we have completed for 
tocilizumab and adalimumab is robust when considered in light of the paediatric setting.  


As etanercept is the only NICE approved biologic in this setting, we have provided an exploratory analysis 
comparing tocilizumab with etanercept (See Exploratory Results 5.17). This analysis is only illustrative as it 
assumes etanercept is as effective as adalimumab. In general, expert clinical opinion is that all biologics offer 
similar outcomes, therefore this assumption – while not back by robust evidence – is supported by clinical 
experience. 


A comparison with abatacept was also not possible due to the difference in trial design. We have chosen not to 
conduct an exploratory analysis primarily because it is not approved by NICE but also because of the slight 
difference in the licence with tocilizumab (treatment of patients aged 6 years or above, and must be given with 
MTX). 


Results from each study were combined by means of a hierarchical Bayesian indirect treatment comparison 
using an ordered probit model to estimate relative treatment effects and probabilities of achieving different levels 
of ACR response.  


The model was implemented in WinBUGS version 1.4 statistical software (MRC Biostatistics Unit, Cambridge, 
UK) with non-informative priors  and followed the methods described by Dias [Dias et al, 2013].   


The adjusted response rates used in the base case analysis from the indirect comparison are shown in Table 21. 


Table 21. ACR overlapping response rates 


  JIA ACR30 JIA  ACR50 JIA  ACR70 JIA  ACR90 


Without MTX 


Placebo 31% 28% 25% 12% 


Tocilizumab 62% 59% 54% 35% 


Adalimumab 52% 49% 44% 26% 


With MTX 


MTX 52% 51% 41% 25% 


Tocilizumab 72% 70% 61% 44% 


Adalimumab 76% 75% 66% 49% 


 


The response rates for each combined health state are shown in Figure 13 


   







Figure 13. ACR overlapping response rates used in the model  


 


 


 


5.11. Discontinuation 


The model assumes that patients discontinue treatment at a rate dependent on their response to that treatment. 
The discontinuation rate is based on survival data reported for etanercept patients in the Dutch Arthritis and 
Biologicals in Children (ABC) Register. The model assumes the discontinuation rate is dependent on treatment 
response only, and is therefore the same for all biologics.  


Analysis of the ABC registry data found no statistically significant difference in drug survival for each JIA ACR 
category. However, discontinuation rates were significantly different when the response categories were merged 
to form combined health states 


 No response (JIA ACR response <30) 
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Drug survival for these merged response categories are shown in Figure 14. 


Figure 14. Drug survival for merged response categories from ABC registry  


 


The 6 month discontinuation rate was estimated from an exponential parameterisation of the Kaplan-Meier curve. 
This model had a good fit for all three of the response groups (Figure 15). 


Figure 15. Model fit based on visual inspection 


 


 


The 6-month discontinuation rates used in the model are shown in Table 22. 
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Table 22. Discontinuation rate  


 6-month rate 


No response 0.1260 


Moderate 0.09 


Good 0.0420 


 


5.12. Mortality rates 


A literature review was conducted to find mortality rates for pJIA. The literature indicates that the overall mortality 
for JIA is low (1-4%), and that most mortality occurs among systemic-JIA [Stoeber 1981; Weiss 2005].  


Calabro [1983] reported the mortality rate in juvenile chronic polyarthritis to be 2-4%. Due to the significant 
uncertainty in the mortality evidence, we have chosen the conservative 2% annual mortality rate to reflect the 
likely improvement in outcomes for pJIA patients over the last 30 years.  


This has been converted into a 1% 6-month mortality rate in the model. Mortality is assumed to be the same 
across all treatment strategies. 


5.13. Adverse Events 


A systematic literature review of adverse events (AEs) with biologics was conducted to identify the most relevant 
events. Kemper et al. [2012] conducted a systematic review of DMARDs in JIA, however the authors only 
reported very rare serious events such as death and cancer, with no details provided on more common adverse 
events. This review did not therefore contain sufficient data for our model.  


A recently published economic analysis in pJIA [Ungar et al. 2011] included adverse events in the form of serious 
infections on the basis that these are the most common adverse events associated with biologics alongside 
injection site reactions. Serious infection rates of 4% for etanercept and adalimumab, and 2% for abatacept were 
used in the model, which the author state was based on data from the paediatric RCTs, and adult meta analyses. 
However, no details are given on the methods used to obtain these rates.  


Ungar et al.’s [2011] decision to include serious infections in the economic model is supported by a review of the 
safety profile of biologic therapies for JIA conducted by Hashkes et al. [2010], who reported the most common 
AEs were infections and infusion/injection site reactions.  


Hashkes et al. [2010] reported the total number of serious infections reported in clinical studies of each of the 
biologic agents for JIA, along with patient-years of exposure where available. Unfortunately, patient-years of 
exposure are only reported for adalimumab and infliximab so it is only possible to calculate the annual rate of 
serious infections for these therapies (Table 23). The annual rate of serious infections was also obtained from the 
CHERISH trial.  


Although data on adverse events are available from some of the clinical trials, indirect comparison of safety is not 
possible since there is no common comparator or control. A simple average annual rate of serious infections was 
therefore calculated across all biologics using the data in Table 23. This method resulted in an annual rate of 
serious infection of 4.366%, or 2.18% over a 6-month period. Note that the model input for AEs is a 6-monthly 
risk (probability); not a rate, as in the parameters presented above. 


Since patients in the control arm of each of the trials had prior exposure to biologic therapy, any adverse events 
experienced by these patients may be due to a residual effect of the biologic.  It is therefore not appropriate to 
use adverse event rates from the control arm for either methotrexate or placebo. The model therefore assumes 
that the AE risk for MTX and placebo is 0% in the base case. 


 







Table 23. Annual rate of serious infections pJIA 


 


ADA


[Lovell et al. 2008] 


INF 


[Ruperto et al. 2007] 


TCZ  


[CHERISH] 


Total N 171 122 188 


Patient years of exposure 310 101 n/a 


Serious infections 7 6 9 


Annual rate of serious infections 2.3% 5.9% 4.9% 


 


5.14. Health related quality of life 


A literature review identified one study [Prince et al., 2011] that reported utility values suitable for use in the 
model. Prince et al. [2011] reported utility scores obtained by administering the HUI3 questionnaire to JIA 
patients starting treatment with etanercept in the Dutch Arthritis and Biologicals in Children (ABC) Register. The 
questionnaire was given before treatment started, and then 3, 15 and 27 months after initiation of therapy. The 
utility score at 12 months was estimated from the 3 and 15 month values using linear interpolation. 


Utility values at each of timepoint are shown in Table 24.  


Table 24. HUI3 based utility values 


Months Mean utility value SEM 


0 0.53 0.04 


3 0.69 0.05 


12* 0.7275 0.0575 


15 0.74 0.06 


27 0.78 0.07 


*estimate 


It is important to note that the 3, 12, 15 and 27 month utility values presented in Table 24 represent all patients on 
treatment, regardless of their response to that treatment. The utility value at month 0 may be assumed to be 
representative of patients not receiving treatment.   


The annual utility values used in the model are summarised below: 


 On treatment (No response, moderate response, good response): 0.7275   
 Off treatment (Uncontrolled disease):  0.53  
 Dead: 0.00 


The model assumes that the on-treatment utility value already takes any disutility associated with adverse events 
into account, so does not include this separately.  


 


 


 







5.15. Costs 


Health state costs  


The cost associated with each health state is obtained from Prince et al. [2011] who report cost data from the 
Dutch ABC Register. Costs were reported for the year prior to starting etanercept, and for 1 year (months 3-15) 
after the start of etanercept treatment. As with the utility values, costs were not reported by response rate, so the 
model applies off treatment costs to the uncontrolled disease health state, and on treatment costs to all other 
health states. Etanercept therapy costs were excluded from the health state costs since these are estimated 
separately in the model. 


The costs used in the model are reported in Table 25. 


Table 25. Model inputs ‐ health state costs  


 Off treatment On treatment 


Consultation PR at outpatient clinic £422.21 £231.05 


Telephonic consultation PR £29.86 £16.34 


Consultation other specialists £80.52 £36.28 


Hospital admissions  £824.83 £189.03 


Physiotherapy  £337.07 £267.67 


Other paramedical care £188.00 £92.50 


Other medication £701.52 £612.53 


Laboratory  £233.70 £71.80 


X-ray  £305.07 £223.17 


DEXA scan  £26.10 £73.08 


US £16.17 £3.94 


MRI £17.80 £7.27 


Total 12 month HS cost £3,182.87 £1,824.66 


Total 6 month HS cost £1,591.43 £912.33 


 


Treatment acquisition costs 


Drug acquisition costs used in the model are outlined in Table 26. 


   







Table 26. Drug acquisition costs 


Treatment Dose1 Frequency 
Unit cost
(list price) 


Adalimumab (40mg) 40 mg (assume wastage and all children receive 
40mg vial) 


Every 2 weeks £352.14 


Etanercept (10mg) 0.4mg/kg (max 25mg) Twice a week £35.75 


Etanercept (25mg) £89.38 


Methotrexate (10mg, 
oral) 


10mg Every week £0.56 


Tocilizumab (80mg) 10 mg/kg for patients < 30 kg;  


8 mg/kg for patients ≥ 30 kg) 


Every 4 weeks £102.40* 


Tocilizumab (200mg) £256.00* 


Tocilizumab (400mg) £512.00* 


*Tocilizumab is provided with a confidential discount. 


Patient weight was obtained from the NICE etanercept rapid review [2002], and can be seen in Figure 16. 


 


Figure 16. Patient weight 


 


 


Administration cost 


The model includes costs for both IV infusion, and for subcutaneous injection. It is assumed that nurse 
assistance is required for 20% children (<10 years of age) and 10% young adults (≥ 10 years of age). The costs 


associated with each method of administration are outlined in Table 27. 


   


0


10


20


30


40


50


60


70


80


0 5 10 15 20 25 30 35


W
ei


gh
t (


kg
s)


Age (years)







Table 27. Drug administration costs 


 Value Source 


Administration cost of infusion (per admin) £152.24 
Barton et al. [2004] cost per administration; 
inflated from 2003/2004 price 


Nurse visit cost (per visit) £30.50 


PSSRU [2012] Community nurse (includes 
district nursing sister, district nurse): £61 
(without qualifications) per hour of home 
visiting (including travel), assume 30 minutes 
per visit including travel 


Proportion of children requiring assistance 20% Personal contact: Dr. Westhovens 


Proportion of young person’s requiring assistance 10% Personal contact: Dr. Westhovens 


Young person age 10 Assumption 


 


The cost per administration for each treatment is outlined in Table 28. 


 


Table 28. Cost per administration  


 Description 


Unit cost per 
administration - 
child 


Unit cost per 
administration - 
young person 


Adalimumab Subcutaneous injection £6.10 £3.05 


Tocilizumab IV infusion £152.24 £152.24 


 


Adverse event costs 


The model includes the risk of patients experiencing a serious infection. Harris et al. [2011] report the results of 
routine resource use data collection in the North of England Community Acquired Pneumonia (CAP) study. This 
study collected preadmission GP visits, antibiotics prescribed in the community and in hospital, and number of 
days of hospital care including any intensive care 


These costs are outlined in Table 29. 


Table 29. Cost of adverse events 


 Cost per event


Average cost per admitted patient £3273 


Mean cost per severe case £4025 


Mean cost per mild case £1041 







5.16. Results for tocilizumab with PAS 


The base case analysis compares tocilizumab in patients with pJIA who have had an inadequate response to 
DMARDs (including MTX). Due to the limited evidence in this paediatric indication, it was difficult to compare 
tocilizumab to all the biologics licensed for use in pJIA following an inadequate response to DMARDs.  


Our base case analysis compares tocilizumab with adalimumab, and the results indicate that both treatments are 
of similar clinical and cost effectiveness whether used in combination with MTX or as monotherapy. The absolute 
differences in the QALY estimates should be interpreted with caution, as we would consider the results indicate 
that both therapies are of similar effectiveness. Importantly, tocilizumab is less expensive , and therefore 
represents better value to the NHS. 


We would conclude that in this rare paediatric setting, for patients who have had an inadequate response to 
DMARDs, tocilizumab represents a cost-effective therapy which greatly improves the outcomes of patients with 
pJIA.  


Table 30. Results: combination therapy 


 
Adalimumab 


+ MTX 
Tocilizumab + 


MTX 
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.76 18.72 (0.0303)   


Total Cost £81,827 £70,707 (£11,120) SWC 


 


Table 31. Results: monotherapy 


 Adalimumab  Tocilizumab  
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.65 18.7 0.0455   


Total Cost £74,576 £68,560 (£6,015) Dominant 


 


5.17. Exploratory Analysis with Etanercept 


We have undertaken an additional analysis which assumes class effect across TNFs in pJIA. This allows us to 
compare tocilizumab with etanercept, based on the indirect comparison with adalimumab. When applying the 
cost of etanercept to our model, the result were similar to the base case that tocilizumab was as effective but at a 
lower overall cost to the NHS. 


While only illustrative due to the limitations in the evidence, we believe there is enough reason to conclude that 
tocilizumab represents a cost-effective alternative to the NICE approved pJIA treatment, etanercept. 


Table 32. Results: combination therapy 


 
Etanercept + 


MTX 
Tocilizumab + 


MTX 
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.76 18.72 (0.0303)   


Total Cost £79,189 £70,707 (£8,483) SWC 


 


 


Table 33. Results: monotherapy 


 Etanercept  Tocilizumab  
Incremental 


Difference 
ICER 


(£ per QALY) 
Total QALYs 18.65 18.72 0.0455   


Total Cost £71,911 £68,560 (£3,350) Dominant 
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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer organisation submission 


Abatacept, adalimumab, etanercept and tocilizumab for treating juvenile 
idiopathic arthritis (including review of TA35)Thank you for agreeing to give us 
your views on the treatment(s) being evaluated by NICE in this appraisal and 
how it/they could be used in the NHS. Patients, carers and patient 
organisations can provide a unique perspective on conditions and their 
treatment that is not typically available from other sources. We are interested 
in hearing about: 


 the experience of having the condition or caring for someone with the 
condition 


 the experience of receiving NHS care for the condition  


 the experience of having specific treatments for the condition  


 the outcomes of treatment that are important to patients or carers (which 
might differ from those measured in clinical studies, and including health-
related quality of life) 


 the acceptability of different treatments and how they are given 


 expectations about the risks and benefits of the treatment(s). 


To help you give your views, we have provided a questionnaire. You do not 
have to answer every question — the questions are there as prompts to guide 
you. The length of your response should not normally exceed 10 pages. If you 
think your response will be significantly longer than this, please contact the 
NICE project team to discuss. 


 


When answering the questions from section 3 onwards, please make sure to 
say which treatment (s) you are commenting on. 
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Patient/carer organisation submission template (MTA) 


1. About you and your organisation 


Your name: xxxxxxxxxxxxxx 


Name of your organisation: National Rheumatoid Arthritis Society  


Your position in the organisation: Chief Executive 


Brief description of the organisation: NRAS is the only patient led 


organisation with a specific focus on Rheumatoid Arthritis and since 2013 this 


includes JIA, through launch of our new service for children, young people 


and families in 2014 called JIA@NRAS. We provide a complete service for 


patients, families and carers and: 


 Ensure that people affected by RA/JIA have the information, tools and support to be 
able to access high quality care and services best suited to their individual needs and 
preferences. 


 Do everything we can to raise standards of care and ensure equitable access to high 
quality care and treatment for all with RA/JIA. 


 Pioneer innovative and effective ways to support all those living with RA/JIA to lead 
full and active lives with maximum well being, able to pursue their individual goals. 


We have a membership of over 5,000 and have a wide range of income 
streams to support our activity. We receive no statutory income. The largest 
income streams are from trust and grand giving bodies and from our events 
programme. We receive some education grants from industry but this income 
is capped at a max. of 15% of our total income.  


(For example: who funds the organisation? How many members does the 


organisation have?) 


We are asking for your collective view as an organisation and will be asking 


patient experts for their individual input separately. If you have the condition, 


or care for someone with the condition, you may wish to complete a patient 


expert questionnaire to give your individual views as well. 


2. Living with the condition 


What is it like to live with the condition or what do carers experience 
when caring for someone with the condition? 


I have lived with rheumatoid arthritis for over 30 years and so whilst I do not 
have JIA, I do live with severe inflammatory arthritis and so have a huge 
experience of dealing with chronic pain, fatigue, the impact on daily life, the 
challenges of working with such a disease and needing to take serious 
medication for life, as well as the effect on my family, friends and colleagues. 
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Patient/carer organisation submission template (MTA) 


Our volunteer, Helen Berger, who will be attending the Appraisal, will be 
submitting a personal statement and she has lived with JIA since babyhood. 


3. Current practice in treating the condition 


Which treatment outcomes are important to patients or carers? (That is, 
what would patients or carers like treatment to achieve?) Which of these 
are most important? If possible, please explain why. 


Treatment of JIA, like RA, has been revolutionised by the advent of biologics. 
In JIA, the healthcare teams aim for nothing less than remission and the good 
news is that this is now possible in a way which was not the case before the 
widespread use of Methotrexate and the introduction of biologics. The most 
important outcome for patients and families is the complete suppression of 
inflammation leading to the child or young person being able to return to 
normal life, with a complete absence of symptoms such as pain, stiffness, 
fatigue, etc. and enabling that child or young person to behave as normal, 
attend school, take part in normal sports, leisure and social activities and grow 
normally. JIA can affect growth hormone and in trials in patients with Systemic 
JIA, Tocilizumab, for example, has demonstrated that patients can experience 
significant catch up growth. Many young people are successfully controlled on 
Methotrexate, but where this does not work, is not tolerated or is contra-
indicated, the use of the biologic treatments which are the subject of this 
appraisal, have shown to be life-changing for many and vital to enabling the 
child/young person to lead a normal, independent life, free from pain and 
disability. 
 


What is your organisation’s experience of currently available NHS care 
and of specific treatments for the condition? How acceptable are these 
different treatments and which are preferred and why? 


In 2012/13 we visited 32 units, both adult units which treat children and 
specialist paediatric rheumatology units to interview teams, managers, 
families and young people in order to map access to services for children and 
young people with JIA across the UK. At the end of 2013 we published our 
90+ page report – A Focus on JIA – which showed that service delivery 
models vary quite widely and access to best care is not universal. Our report 
can be accessed here  


There are often delays in getting a child or young person diagnosed, public 
awareness of the fact that children get arthritis is low and GPs rarely see the 
condition and so are not always familiar with the early signs and symptoms. 
The reality as stated in the previous question is that treatment today is much 
better than it used to be, and caught early, outcomes are very good for many. 
There will always be some for whom current best practice treatment is 
ineffective and this is why it is extremely important to continue to invest in 
research to address this unmet need. 
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4. What do patients or carers consider to be the 


advantages of the treatment(s) being appraised? 


Benefits of a treatment might include its effect on: 


 the course and/or outcome of the condition 


 physical symptoms 


 pain 


 level of disability 


 mental health 


 quality of life (such as lifestyle and work) 


 other people (for example, family, friends and employers) 


 ease of use (for example, tablets rather than injection) 


 where the treatment has to be used (for example, at home rather than in 
hospital) 


 any other issues not listed above 


 Ability to remain in full time education 


 Ability to attend university or further education 


 Ability to get a job and remain working 


 Ability to attain independence from family 


 


All of the above are benefits of the treatments being appraised. It is extremely 
important to allow maximum clinical freedom in use of biologics as these 
will always be initiated by a specialist in paediatric rheumatology who will 
know best at what point in the child/young person’s pathway a biologic 
needs to be introduced to ensure best outcomes, reduction of the 
potential for disability and growth retardation and total suppression of 
inflammation. 


Please list the benefits that patients or carers expect to gain from using 
the treatment(s) being appraised. 


The impact on the whole family when a young person has JIA can be 
immense. It can be very disruptive to family life, cause financial hardship if a 
parent has to either stop work or take extended periods of time off work to 
care for the child. It can lead to sibling jealousy and feelings of isolation 
leading to depression and other mental health problems for not only the 
individual with JIA but others in the family. It can cause parents to split up and 
all of these issues can be costly not only to the family concerned, but to wider 
society through needing to access benefits, stopping being a tax payer etc.. 
So, there is nothing more important than getting that child/young person into 
remission to prevent all/some of the above and keep the family as a 
functioning, loving unit. 
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Please explain any advantages described by patients or carers for the 
treatment(s) being appraised compared with other NHS treatments in 
England. 


All of the points in the previous question apply here also. Methotrexate is 
widely used as the gold standard treatment and intra-articular steroid 
injections are also very effective. However, if standard DMARD therapy fails 
then having the option of biologics is essential by comparison to the potential 
damage which long term use of steroids, for example, would cause. As 
previously mentioned, the use of biologics has been completely life 
transforming for many children enabling them to simply get on with their lives 
normally. We agree with the BSPAR submission that no child failing on 
Methotrexate should be denied access to biologics. 


If you know of any differences in opinion between patients or carers 
about the benefits of the treatment(s) being appraised, please tell us 
about them. 


I am not aware of anyone who feels differently to my answers above. 


5. What do patients and/or carers consider to be the 


disadvantages of the treatment(s) being appraised? 


Disadvantages of a treatment might include: 


 aspects of the condition that the treatment cannot help with or might 
make worse 


 difficulties in taking or using the treatment (for example, injection rather 
than tablets) 


 side effects (for example, type or number of problems, how often, for 
how long, how severe. Please describe which side effects patients might 
be willing to accept or tolerate and which would be difficult to accept or 
tolerate)  


 where the treatment has to be used (for example, in hospital rather than 
at home) 


 impact on others (for example, family, friends and employers) 


 financial impact on the patient and/or their family (for example, the cost 
of travel to hospital or paying a carer) 


 any other issues not listed above 


 


These treatments are generally given by sub-cut injection which can be 
difficult for the child/young person to come to terms with initially as no 
child ‘likes’ needles and sometimes parents find it hard to inject their 
child because they don’t like hurting them. However, usually the benefits 
of feeling better help to encourage the child and the parent that this is 
necessary and after a period of getting used to it, it becomes a part of 
normal life. Distraction techniques and rewards can help. 
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It can be challenging for some families to travel the distance to the specialist 
centre to get this treatment initiated, but once established on therapy, 
shared care arrangements would be set up with a local unit and the 
drugs would be delivered by a home care delivery company. 


 


Side effects of injecting tend to focus around injection site reactions which 
usually resolve.  


Please list any concerns patients or carers have about current NHS 
treatments in England. 


      


Please list any concerns patients or carers have about the treatment(s) 
being appraised. 


Parents are often worried about their children having to take ‘toxic’ medication 
but once it has been explained to them in a way which they can understand, 
i.e. that not treating the disease would be worse than any reaction to the 
medication which can be identified swiftly and sorted, they are usually 
accepting that this is a necessary part of their child’s care and when they see 
that their child is getting better and symptoms subsiding, their attitude to the 
medication changes. We have seen this first hand with many families. 


If you know of any differences in opinion between patients or carers 
about the disadvantages of the treatment(s) being appraised, please tell 
us about them. 


      


6. Patient population 


Are there any groups of patients who might benefit more from the 
treatment(s) than others? If so, please describe them and explain why. 


All children with JIA who fail on Methotrexate should be given the option of 
moving on to the most appropriate biologic therapy. 


Are there any groups of patients who might benefit less from the 
treatment(s) than others? If so, please describe them and explain why. 
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7. Research evidence on patient or carer views of the 


treatment 


Is your organisation familiar with the published research literature for 
the treatment(s)? 


☐ Yes to a degree as NRAS provides the lay input to the BPSAR 


Register  ☐ No 


If you answered ‘no’, please skip the rest of section 7 and move on to 
section 8. 


 


Please comment on whether patients’ experience of using the 
treatment(s) as part of their routine NHS care reflects the experiences of 
patients in the clinical trials. 


I can’t answer this accurately in regard to children, but from experience in the 
adult world, there is often a difference in profile between patients in clinical 
trials and those seen in routine clinical care. 


Do you think the clinical trials have captured outcomes that are 
important to patients? Are you aware of any limitations in the 
assessment of the treatment(s) in clinical trials? 


We would support the BSPAR submission 


If already available in the NHS, are there any side effects associated with 
treatment(s) being appraised that were not apparent in the clinical trials 
but have emerged during routine NHS care? 


We would support the BSPAR submission 


 


Are you aware of any relevant research on patient or carer views of the 
condition or existing treatments (for example, qualitative studies, 
surveys and polls)? 


☐ Yes  ☐ No 


If yes, please provide references to the relevant studies. 


8. Equality 


NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular 
protected characteristics and others. Protected characteristics are: age; being 
or becoming a transsexual person; being married or in a civil partnership; 
being pregnant or having a child; disability; race including colour, nationality, 
ethnic or national origin; religion, belief or lack of religion/belief; sex; sexual 
orientation. 
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Please let us know if you think that recommendations from this appraisal 
could have an adverse impact on any particular groups of people, such as:   


 excluding from full consideration any people protected by the equality 
legislation who fall within the patient population for which the treatment 
is/will be licensed;  


 having a different impact on people protected by the equality legislation 
than on the wider population, e.g. by making it more difficult in practice 
for a specific group to access the treatment;  


 any adverse impact on people with a particular disability or disabilities.   


Please let us know if you think that there are any potential equality 
issues that should be considered in this appraisal. 


      


Are there groups of patients who would have difficulties using the 
treatment(s) being appraised or currently available treatments? Please 
tell us what evidence you think would help the Committee to identify and 
consider such impacts. 


I imagine that there might be issues in relation to compliance with treatment in 
families that have a record of alcohol or drug abuse where the care of the 
children may be in question. But I assume that this would be flagged and 
addressed by the treating unit working with local social care organisations. I 
also imagine that there may be issues in regard to ethnic groups where 
understanding English is a problem and culture is quite different. 


9. Other issues 


Do you consider the treatment(s) being appraised to be innovative? 


☐ Yes  ☐ No 


If yes, please explain what makes it significantly different from other 
treatments for the condition. (If this applies to more than one treatment 
that is being appraised, please give reasons for each one.) 


Use of biologics in children and young people is still relatively new and the 
various registers based in Manchester are continuing to collect data but we 
have no real long term use data. However, there is no doubt that for children 
and young people failing on standard treatments, these therapies are 
transforming lives. We do need to maintain the focus on long term data 
collection. 


Are there any other issues that you would like the Appraisal Committee 
to consider? 
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10. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
your submission. 


 These therapies are an essential part of the treatment pathway for children 
and young people with JIA and they should have access to them 


 They should also continue to have access to them if they take their disease 
into adulthood as this can sometimes be problematic with clinicians having 
to change the ‘diagnosis’ to RA in order to allow continuation of treatment. 


 They can be life transforming for those who have failed on standard 
treatments, however, the research agenda must continue as their remains 
unmet need as they do not work for everyone. 


 They have a major positive impact on reducing symptoms allowing the child 
and the family to return to and maintain normal life and day to day activities 


 We must continue to collect long term data on their use 
 They can significantly reduce disability 
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Summary 
 
We believe that both the published evidence, and the widespread experience of paediatric rheumatologists 
throughout the world, show clear and significant benefits of all four treatments under review in the 
treatment of Poly-Articular-course Juvenile Idiopathic Arthritis (Poly-JIA). If these conditions are 
inadequately treated the results include severe physical and psychological harm for both affected children 
and their families. Failure to endorse the proposed treatments of children with this condition would be a 
devastating blow to their and their families’ health 
 
‘Poly-JIA’ is a descriptive, rather than a diagnostic term encompasses several different sub-types of JIA; it 
refers to any form of JIA in which the patient has clinical or radiological evidence of active synovitis in a 
cumulative total of five different synovial joints. As such it includes: Extended Oligo-articular JIA, Poly-
articular JIA (both Rheumatoid factor positive and negative), Systemic-onset JIA, Psoriatic JIA and 
Enthesitis-related Arthritis. It is important to recognise that all clinical trials of the treatments under review 
have included patients with all these subtypes and we do not believe there is sufficient evidence to exclude 
any of these sub-types from the review and the subsequent recommendation. 
 
BSPAR has recently submitted, and had accepted, an interim statement to NHS England with a 
comprehensive programme for the use of all the commonly used ‘Biologic’ treatments currently available in 
the UK, including both licensed and unlicensed treatments. This has been attached in Appendix A. The 
statement expands and clarifies the use of these expensive, but highly effective treatments. In particular it 
defines concepts of disease activity and remission to be assessed by clinicians and attempts to provide a 
framework for their sequential use in clinical practice. 
 
Response to the Technology Assessment Report commissioned by the NIHR HTA Programme on 
behalf of NICE, December 2014   
 
3. Plain English Summary –  
We would argue that a significant proportion of children with Systemic-onset JIA (SoJIA) follow a poly-
articular pattern to their disease. Although Tocilizumab is a licensed treatment specifically used for SoJIA 
and should therefore be used first-line there are children who do not respond or who are unable to tolerate 
it. These children need access to alternative biologics and all 3 of the other treatments under review 
included children with SoJIA in the clinical trials which led to their being granted a licence. Additionally the 
final treatment option for all children with JIA would be an Allogeneic Bone-Marrow transplant under the 
NSCAG-funded programme in the UK. In order for a child to be accepted for consideration of this 
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treatment modality a child must have failed at least 3 different ‘Biologics’. Therefore to exclude children 
with SoJIA may delay their access to treatment and lead inevitably to further illness and suffering for 
affected children 


 
Although we accept that, in general, children with JIA affecting a cumulative total of less than 5 joints 
should not be covered by this TA, there is a specific circumstance in which we think it is important to 
include those with less than 5, namely when a child has bilateral sacroiliitis. This is most commonly seen in 
older children with Enthesitis-related Arthritis (ERA) in whom recent evidence has shown a high 
proportion will proceed to develop the adult form of this disease – Ankylosing Spondylitis (AS). Adults with 
AS are covered by NICE guidance (TA143) which specifically allows for the use of both Etanercept and 
Adalimumab in adults with AS affecting only the sacro-ileac joints i.e. only 2 active joints. Adalimumab and 
Etanercept are licensed for the treatment of ERA and we argue that there is no difference clinically between 
an adolescent and a young adult with this clinical finding. This is in accordance with the BSPAR interim 
summary in Appendix A 
 
 
4.3: Place of the Intervention in the treatment pathway 
Both Adalimumab and Abatacept have become accepted treatments in JIA and are widely used. Data given 
to BSPAR by the national registries (BCRD and BECS) show that 113 and 26 patients have been registered 
as taking Adalimumab and Abatacept respectively. These figures are likely to be a significant underestimate 
as registration is not mandatory and registration rates vary between centres. 
 
 
4.4 Comparators 
NICE clinical guidance is significantly out of date. No paediatric rheumatologist in the UK would advocate 
the use of Non-Steroidal Anti-Inflammatory drugs (NSAIDs) as first-line treatment for any form of JIA and 
none would use Sulphasalazine or Leflunomide as a first-line DMARD. The first-line treatment for poly-JIA 
should be IV or intra-articular steroids and the immediate use of Methotrexate. Oral steroids are only used 
as a bridging agent until Methotrexate takes effect and NSAIDs are only used for their analgesic properties. 
 
Methotrexate is also the first-line DMARD used in all ages, including the under-3 age group. There is no 
alternative DMARD with better safety or efficacy and treatment should not be delayed by arbitrary age 
limits. 
 
 
4.5 Population and Relevant sub-groups 
We do not accept that a child with SoJIA should be excluded from inclusion in this appraisal for the reasons 
given above. 
 
 
5.2 and 5.3 Inclusion and Exclusion criteria /  Screening and Data extraction 
We do not believe that ‘Best supportive care, if DMARDs are not tolerated’ is a valid comparator. The 
efficacy of Methotrexate over placebo has been well established and no child who is unable to tolerate 
Methotrexate should be denied access to ‘biologics’ 
 
Data given to BSPAR from the BCRD and BECS registries should be included in this section, even though 
it is as yet unpublished. These registries provide ‘real-world’ data for children with Poly-JIA for all four 
treatments in the UK over several years. These show sustained improvement in many of the outcome 
parameters of 806 registered patients. The figures in the table below are the mean for each parameter: 
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 Start 
6 


months
12 


months
24 


months
36 


months
48 


months 
60 


months
CHAQ 1.1 0.8 0.7 0.7 0.6 0.6 0.5 
Active joint count 8.2 1.9 2.3 1.7 2.0 2.6 2.3 
Limited Joint Count 7.2 3.5 3.6 4 4.2 4.3 5 
Pain VAS 5.8 3 3.1 3.0 2.5 3.2 2.1 
Parental VAS 5.7 2.8 2.8 2.6 2.2 2.6 2.0 
Physicians Global assessment 5.1 1.7 1.9 1.5 1.4 1.3 1.4 
 
Figures for each individual drug in ‘Poly JIA’ patients are smaller but give a similar picture 
 


Etanercept, n=708 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.1 0.7 0.6 0.7 0.6 0.6 0.5 
Active joint count 8.4 1.9 2.1 1.7 2.0 2.6 2.3 
Limited Joint Count 7.5 3.4 3.3 4.1 4.4 4.3 5.0 
Pain VAS 5.9 2.8 2.9 3.0 2.5 3.2 2.1 
Parental VAS 5.8 2.7 2.7 2.5 2.2 2.6 2.0 
Physicians Global assessment 5.2 1.6 1.9 1.4 1.5 1.3 1.4 


Adalimumab, n=64 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.1 0.8 0.9 0.6 0.2   
Active joint count 5.8 1.9 1.3 0.9 0.9   
Limited Joint Count 4.2 2.2 2.1 2.0 1.4   
Pain VAS 4.8 3.9 3.7 2.6 1.8   
Parental VAS 5.0 3.5 3.0 2.6 1.5   
Physicians Global assessment 4.2 1.4 1.4 1.2 1.0   


Abatacept, n=15 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.1 1.1 1.2     
Active joint count 8.9 2.5 2.4     
Limited Joint Count 9.1 6.2 2.     
Pain VAS 3.7 3.3 5.0     
Parental VAS 4.3 3.3 5.3     
Physicians Global assessment 5.7 3.4 2.4     


Tocilizumab, n=19 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.3 13 1.0 11 1.1   
Active joint count 8.9 3.9 9.5 3.1    
Limited Joint Count 7.6 6.5 10.2 7.0    
Pain VAS 5.5 4.0 4.5 4.0 1.8   
Parental VAS 5.2 3.9 4.4 4.9    
Physicians Global assessment 4.2 3.2 3.7 3.4    
 
 
 
The same patient cohort has been analysed by disease subtype and provides further proof of efficacy across 
all JIA subtypes included in ‘Poly-JIA’ 
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Extended oligo, n=149 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.0 0.6 0.7 0.6 0.3 0.6 0.1 
Active joint count 9.9 1.1 1.6 0.8 1.3 1.3 1.2 
Limited Joint Count 8.3 2.4 2.5 2.4 2.5 1.6 1.2 
Pain VAS 6.4 2.6 2.8 4.0 1.6 6.0 1.6 
Parental VAS 6.6 2.2 2.7 2.1 1.3 2.2 1.4 
Physicians Global assessment 5.9 1.1 1.3 1.5 0.7 1.4 1.2 


Poly (RhF –ve), n=301 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.2 0.8 0.8 0.7 0.7 0.7 0.8 
Active joint count 9.9 2.5 2.5 1.6 2.0 2.0 2.7 
Limited Joint Count 8.3 4.4 4.0 5.1 5.4 5.1 6.9 
Pain VAS 6.4 2.9 3.3 2.9 2.5 2.3 2.5 
Parental VAS 6.6 2.8 3.0 2.9 2.2 2.4 2.6 
Physicians Global assessment 5.9 2.0 2.2 1.5 1.5 1.3 1.5 


Poly (RhF +ve), n=101 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.1 0.7 0.7 0.7 0.9 0.6  
Active joint count 10 2.5 3.2 2.7 3.2 12.3 2.2 
Limited Joint Count 8.7 3.7 4.2 4.7 4.7 9.3 8.2 
Pain VAS 5.4 2.8 3.1 2.6 4.1 3.6  
Parental VAS 4.9 2.1 2.6 2.5 3.4 4.3  
Physicians Global assessment 5.0 1.9 2.6 1.4  2.7  2.5 


Psoriatic JIA, n=61 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.1 0.8 0.6 0.5 0.6 0.4  
Active joint count 8.0 1.8 5.3 1.5 3.6 4.3  
Limited Joint Count 6.5 3.0 6.9 2.7 5.0 9.4  
Pain VAS 7.4 2.5 3.0 2.3 3.9 2.5  
Parental VAS 6.4 3.9 4.1 1.9 4.0 2.2  
Physicians Global assessment 7.1 1.5 3.0 1.2 2.8 1.2  


ERA, n=75 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.0 0.7 0.5 0.4 0.2 0.2  
Active joint count 5.8 1.6 1.4 2.0 1.3 0.8  
Limited Joint Count 4.0 2.1 1.4 2.6 1.1 0.8  
Pain VAS 5.3 4.8 3.1 2.6 2.9 1.6  
Parental VAS 5.1 4.0 2.5 2.2 2.5 1.3  
Physicians Global assessment 4.4 1.3 1.3 1.4 0.8 0.04  


Undifferentiated JIA, n=45 Start 
6 


months
12  


months
24  


months
36 


months 
48 


months 
60 


months
CHAQ 1.4 1.2 0.6 0.8 0.5 0.6  
Active joint count 10.1 2.2 0.8 1.9 1.5 0.8 2.0 
Limited Joint Count 11.6 5.7 5.1 4.0 5.2 2.8 2.9 
Pain VAS 4.1 2.6 2.7 2.3 1.9 2.1  
Parental VAS 5.2 2.0 2.1 2.7 1.5 2.9  
Physicians Global assessment 4.6 2.0 1.9 1.8 0.9 0.7 0.8 
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In addition, there is evidence from the registries to support the use of these biologics in the treatment of 
SoJIA. There are 88 patients recorded as having been treated with Etanercept, 2 each with Adalimumab and 
Abatacept, and 44 with Tocilizumab. The overall figures are given below. 
 


 Start 
6 


months
12 


months
24 


months
36 


months
48 


months 
60 


months
CHAQ 1.1 0.9 0.8 0.8 1.3 0.5 0.8 
Active joint count 10.5 2.5 1.5 2 2 0.5 1.5 
Limited Joint Count 7.5 6.5 2.9 7.8 3.7 1.3 1.7 
Pain VAS 3.4 3.1 2.0 1.8 3.0 2.7 2.5 
Parental VAS 3.7 2.8 1.9 3.1 3.3 1.5 2.9 
Physicians Global assessment 4.2 2.0 1.3 1.8 2.4 1.0 1.5 
 
 
The registries have also been analysed to show drug survival data for Poly JIA, however it is important to 
note that these data cannot be used to compare treatment effects, since they do not take into account 
patient differences between treatment groups at outset: 
 
 Total 1 Year 2 Years 3 Years 4 Years 5 Years 
Etanercept 
Total Patients 674 606 383 286 200 140 


Survival (95% CI)  0.99 
(0.98, 0.99) 


0.86  
(0.83, 0.89) 


0.77  
(0.73, 0.81) 


0.68  
(0.64, 0.73) 


0.60  
(0.55, 0.65) 


Adalimumab 
Total Patients 55 48 12 6 1 1 


Survival (95% CI)  0.92  
(0.81, 0.97) 


0.70  
(0.54, 0.82) 


0.51  
(0.25, 0.73) 


..) .. 


Abatacept 
Total Patients 14 14 4 3 2 1 


Survival (95% CI)  0.93  
(0.59, 0.99) 


0.63  
(0.27, 0.85) 


0.63  
(0.27, 0.85) 


0.63  
(0.27, 0.85) 


.. 


Tocilizumab 
Total Patients 20 19 8 4 2 1 


Survival (95% CI)  0.95  
(0.68, 0.99) 


0.67  
(0.38, 0.85) 


0.67  
(0.38, 0.85) 


0.67  
(0.38, 0.85) 


.. 


0
.0


0
0
.2


5
0
.5


0
0
.7


5
1
.0


0


0 1 2 3 4 5
analysis time


Etanercept Adalimumab
Tocilizumab Abatacept


Kaplan-Meier survival estimates
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A similar pattern can again be seen with those patients treated for SoJIA: 
 
 Total 1 Year 2 Years 3 Years 4 Years 5 Years 
Etanercept 
Total Patients 88 88 72 60 50 39 


Survival (95% CI)  
0.97  


(0.90, 0.99) 
0.79  


(0.69, 0.86
0.71 


(0.60, 0.79)
0.6 


(0.48, 0.69) 
0.54 


(0.43, 0.64)
Adalimumab 
Total Patients 1 1 1 0 0 0 
Survival (95% CI)       
Abatacept 
Total Patients 2 2 2 1 1 1 
Survival (95% CI)       
Tocilizumab 
Total Patients 38 33 18 9 3 1 


Survival (95% CI)  0.94  
(0.78, 0.99) 


0.87 
(0.68, 0.95)


0.66  
(0.39, 0.83)


0.66 
(0.39 (0.83) 


 


 
Conclusion 
 
We believe the data given from these national registries, and the emerging cohort data international endorse 
the clinical experience we have, namely that these biologics are essential in the management of polyarticular 
course JIA. Without them the quality of life of children and young people suffering from these diseases 
would be significantly diminished and their engagement in education and subsequent social and economic 
contribution in adult life severely curtailed. 
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Published by NHS England, in electronic format only. 
 


POLICY STATEMENT:  


Biologic Therapies for the 
treatment of Juvenile 
Idiopathic Arthritis 


Policy Ref: 


NHS England  E03/PS/a


 


Background: 


Juvenile Idiopathic Arthritis (JIA) is the commonest rheumatic 
disease of childhood. It is characterised by relapsing and 
remitting episodes of inflammation of the synovial membrane of 
the joints (synovitis) which, unless treated, leads to damage 
and deformity of the affected joints and subsequent disability. It 
has an annual incidence of 1:10,000 children and an overall 
prevalence in childhood of 1:1000. The term Juvenile refers to 
the age at onset and historical data suggests that around half of 
children with JIA continue to have active arthritis as adults (1). 


 Estimated 12,000,000 children <18yrs in England and 
Wales 


 At any one time there are >12,000 children with JIA 
 Estimated half of these will go on to have arthritis in 


adulthood 
 Estimated 1 in 3 will not have arthritis in adulthood but 


will have sustained permanent damage to one or more 
joints 


 
JIA is not the same as rheumatoid arthritis or other forms of 
inflammatory arthritis and, although there are similarities with 
adult forms of arthritis, JIA should be considered separately in 
both children and adults. JIA is an ‘umbrella’ term which covers 
a number of different sub-types listed here: 


 Oligo-articular JIA 
 Extended Oligo-articular JIA 
 Poly-Articular JIA (RF –ve) 
 Poly-Articular JIA (RF +ve) 
 Systemic-Onset JIA 
 Psoriatic JIA 
 Enthesitis-Related Arthritis 


 
In addition there are forms of inflammatory arthritis 
indistinguishable from JIA, but not listed under the umbrella 
term ‘JIA’. These include:  


 Arthritis associated with Inflammatory Bowel Diseases 
(Crohn’s and Ulcerative Colitis),  


 Arthritis found commonly in Downs Syndrome and other 
similar chromosome disorders.  


 
The treatment of these is effectively identical to that of JIA and 
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should be included accordingly.  
 
Drug therapy is dependent upon the number and type of joints 
involved, as well as the presence of any extra-articular 
manifestations.  
The commonest extra-articular complication of JIA is 
inflammation of the eye (uveitis). Uveitis may predate the onset 
of arthritis and can be severe even if the degree of arthritis is of 
a milder course. Unless treated properly uveitis can rapidly 
cause irreversible damage to the eye leading to permanent 
blindness.  
The aim of drug therapy in patients with JIA is to induce and 
maintain a complete remission of all symptoms, and thus to 
allow a child to achieve normal growth, development, and allow 
full participation in school, career, sport and all other aspects of 
normal life. The initial aim is induction of complete disease 
remission using   corticosteroids – either intravenously or intra-
articular. Oral corticosteroids are avoided where possible to 
avoid side effects (can affect growth or increase risk of 
osteoporosis) but may be needed for short periods of time.  
In patients with mild disease limited to <5 joints it may be 
possible to induce remission which lasts for >6months with 
intra-articular steroids, particularly if using the long-acting 
corticosteroid Triamcinolone Hexacetonide. Patients with more 
severe disease may need intravenous steroids to induce 
remission, although intra-articular steroids are used in some 
patients as an alternative. 
To maintain remission, those patients whose arthritis affects a 
cumulative total of 5 or more joints, or severely affecting crucial 
joints such as the spine, ankles, hips, and wrists, should initially 
be treated with Methotrexate (MTX). This accounts for around 
half of all children who develop JIA – i.e. around 6000 children 
in the UK at any one time. Methotrexate has been the first line 
Disease-Modifying Anti-Rheumatic Drug (DMARD) for the 
treatment of JIA for over 30 years. Whilst effective in reducing 
the amount and severity of arthritis it only induces complete 
remission in 30-50% of patients. Those with JIA arthritis that 
remains active despite optimal dosing, or who are intolerant of 
Methotrexate need treating with a ‘Biologic’.  
The term ‘Biologics’ refers to a range of relatively new 
treatments which utilise either monoclonal antibodies, or 
soluble cytokine receptors, to specifically target individual 
components of the immune system. Currently all of them need 
to be given either intravenously or subcutaneously. Many are 
given in co-administration with MTX to optimise their effect. It is 
estimated that up to a third of all children who start treatment 
with MTX need to progress to a biologic.  
Current data from the biologics Registries and their databases  
in the UK includes children from all over the UK who are 
receiving biologics for JIA. According to these databases, 890 
children in England alone, are receiving a biologic for JIA; most, 
but not all, are receiving NICE approved biologics for JIA. Given 
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that registration to the database is recommended but not 
mandatory, it is likely that this number of 890 is an 
underestimate. We would suggest 950 children with JIA in 
England to be currently on a biologic treatment as a pragmatic 
estimate.  
The purpose of this interim policy statement is to provide 
guidance for the use of biologics in patients with JIA until the 
planned NICE guidance is published. 
 
 


Commissioning 


position: 


All types of JIA 
Treatment pathways for JIA are detailed in Appendix A. 
Initiation of treatment with DMARDs and Biologics should only 
be undertaken at a specialist centre within a clinical network, 
and should always involve a consultant paediatric 
rheumatologist and a paediatric-trained Clinical Nurse 
Specialist (CNS).  
MTX is the first-line DMARD for children with JIA. 
Biologics should not be used unless a patient is intolerant to, or 
has failed optimised treatment with MTX; this is defined as 
15mg/m2 given subcutaneously once-weekly for at least 3 
months; higher doses have no evidence to suggest increased 
efficacy (2). For full details see ‘Treatment Failure Definition’ 
below. The only exceptions to this would be: 


 The 1st-line use of Anti-TNF in patients with Axial 
disease or sacroiliitis (as in Appendix A). This is 
accepted and NICE-approved practice in adults with 
Spondyloarthropathy (3). 


 Patients with Systemic-Onset JIA who show signs of 
Macrophage Activation Syndrome (MAS). This 
uncommon, but potentially fatal, complication is usually 
treated with high-dose steroids. Where MAS is severe or 
steroid resistant, treatment with Anakinra may be life-
saving and should not be delayed (4) .  


 
The Biologic therapy should be initiated by the consultant 
paediatric rheumatologist following full discussion with the child, 
carers, and the specialist multidisciplinary team (MDT). The 
decision will be based primarily on the JIA subtype and will 
usually follow the flow diagram in Appendix A. However when 
choosing between individual Anti-TNF drugs, or between 
biologics for Systemic-Onset JIA, it may be necessary to 
consider the mode of administration, required dosing frequency, 
presence of extra-articular complications such as uveitis, 
adherence and response to previous medications. In the case 
of Systemic-Onset JIA, the potentially fatal complication of 
Macrophage Activation Syndrome (MAS) may necessitate the 
use of Anakinra (4), with evidence of this drug being rapidly 
effective and life saving.  
All children who commence treatment with a Biologic should be 
offered the option of enrolling in the appropriate long-term 
national Registries. These Registries are designed to provide 
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long-term safety data for all these drugs and enrolment of data 
to the Registries is strongly recommended 
Clinical Trials 
It is a fundamental principle that children should have access to 
participate in clinical trials. The evidence for many of the 
treatments used in paediatric rheumatology is incomplete and 
further evidence base to inform clinical practice is needed. 


 The suggested pathways in Appendix A should be taken 
as a guide. Clinical trials may be available in the future, 
at any of the decision points in those pathways. 


 Children and young people from all clinical networks in 
England should be offered the opportunity to participate 
in any trial for which they are eligible. 


 Ineligibility or inability to participate in clinical trials must 
not impede a child’s access to appropriate care along 
those pathways. 


 At the end of any trial there should be no delay in 
deciding appropriate future treatment, if ongoing access 
to the trial drug is not available a suitable alternative 
must be offered. 
 


Definitions 
 
1. Definition of ‘Response’: Response to therapy should be 


assessed after 3 months of therapy and re-assessed every 
3 months whilst treatment continues. It should document the 
current status of every synovial joint as either:  


 Active synovitis 
 No active synovitis but decreased range of 


movement 
 No synovitis and full range of movement 
 
In addition the presence of absence of extra-articular 
complications including Psoriasis, Inflammatory Bowel 
Disease, Uveitis, Fever, rash, serositis, splenomegaly, or 
generalized lymphadenopathy attributed to JIA should be 
noted. 


2. Definition of ‘clinical inactive disease’ (5) (all must be met) 


 No joints with active arthritis 
 No fever, rash, serositis, splenomegaly, or 


generalized lymphadenopathy attributed to JIA 
 No active uveitis 
 ESR or CRP level (both if both tested) within normal 


limits for the laboratory where tested or, if elevated, 
not attributable to JIA 


 Physician’s global assessment of disease activity 
score as lowest possible on whichever scale is used 


 Duration of morning stiffness ≤15 min 
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3. Definition of ‘clinical remission on medication’ (5) 


Satisfaction of the definition of clinical inactive disease for at 
least 6 continuous months while on therapy for JIA. 


 
4. Definition of ‘clinical remission off medication’ (5) 


Satisfaction of the definition of clinical inactive disease for at 
least 12 continuous months while off all therapy for JIA 


5. Treatment failure definition: 
 Persistent synovitis in 2 or more joints 
 Within 12 months; 2 or more separate episodes of 


corticosteroid use to control flares of disease 
 Development/worsening of erosive disease due to 


ongoing synovitis 
 Intolerance of therapy – including inability to tolerate 


the injections 
 Ongoing evidence of active uveitis, even in the 


presence of quiescent joint disease. 
 
6. Biologic ‘Switching’ 


Patients who do not achieve, or who fail to maintain, good 
control of their disease will need to switch to an alternative 
‘Biologic’ from the list above. The decision will be based 
primarily on the JIA subtype and will usually follow the flow 
diagram in Appendix A. Evidence to support the sequential 
use of biologics is based on reported use in international 
Registries (18); there are no RCTs for sequential use of 
therapies. The choice between the different anti-TNF agents 
for JIA is based on clinical factors (presence of, or history of 
JIA related uveitis), patient factors (history of poor 
adherence or intolerance of subcutaneous injections, 
geographical location and distance from day unit centres. 
The use of Infliximab (given as an intravenous infusion 
usually on a monthly basis) is often recommended by 
paediatric rheumatologists if there has been a history of 
poor adherence or intolerance to subcutaneous injections 
and there is a history of JIA uveitis. The use of Adalimumab 
is is often recommended by paediatric rheumatologists if 
there has been a history of JIA uveitis.  
 
Children with ongoing arthritis and who fail anti-TNF agents 
may be recommended to receive other biologics – 
Tocilizumab, Abatacept (rheumatoid factor negative (RF-ve) 
polyarticular JIA, or Rituximab (rheumatoid factor positive 
(RF+ve) polyarticular JIA).  
 
Tocilizumab is NICE approved for Systemic Onset JIA. 
Anakinra may be recommended by paediatric 
rheumatologists in children with Systemic Onset JIA and 
with potentially life threatening Macrophage Activation  
Syndrome.  
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Children who fail to achieve good control with 3 or more 
different ‘Biologics,’ consideration should be given to referral 
to a specialist centre to discuss the options for Bone-Marrow 
transplantation or Autologous Stem cell rescue. 


Effective from: July 2014 


Evidence 
summary: 


Clinical Efficacy and Safety 
 
Current ‘Biologics’ and the references detailing their efficacy 
and safety are listed below: 


 Tumour Necrosis Factor (TNF) Inhibitors: Etanercept (6, 


7), Adalimumab (8) (14), Infliximab (9, 15), Golimumab, 
Certolizumab. (All types of JIA) 


 Interleukin-1 Inhibitors: Anakinra (4,10), Rilonacept (4, 11), 
Canakinumab (4,12)  (Systemic-Onset JIA only) 


 Interleukin-6 Inhibitors: Tocilizumab (4,13, 14, 15) (All types 
of JIA) 


 T-cell co-stimulation inhibitors: Abatacept (16) (18) (All 
types of JIA) 


 B-cell inhibitors: Rituximab (17) (Poly-Articular RF+ve JIA 
only) 


 
 
Poly-articular-course JIA:  
High quality randomised, placebo-controlled, double blind trials 
demonstrate efficacy and safety of Etanercept, Infliximab, 
Adalimumab, Tocilizumab, and Abatacept. These are 
summarised in a recent systematic review (18). The review 
identified seven RCTs , one each for Etanercept, Infliximab, 
Adalimumab, Abatacept, and Anakinra, and one each looking at 
Etanercept or Infliximab as first-line therapies. It found that 
there was strong evidence to support the efficacy and safety of 
biologics over the short-term. Long-term data is available for 
Etanercept, for other treatments it is sparse (18). 
 


 There are no data from comparative trials between 
different agents or for sequential use of biologics, 
therefore the suggested treatment pathway in Appendix 
A is based on the consensus of the British Society for 
Paediatric and Adolescent Rheumatology Clinical Affairs 
Committee pending further NICE guidance which is 
planned. These recommendations are consistent with 
the recent systematic review (18) 


 
Systemic-Onset JIA:  


 High-quality randomised placebo-controlled, double-blind 
trials demonstrate efficacy and safety of Tocilizumab, 
Anakinra, and Canakinumab in Systemic-onset JIA. 
There is no data from comparative studies, but the use 
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of all these agents is covered in the recent update by the 
American College of Rheumatology (4) 


 
The following biologics are currently licensed and/or NICE 
approved:  
In children: 


 Licensed and/or NICE approved for - 
 


o JIA: Etanercept and Tocilizumab are licensed and 
approved by NICE for use in children with JIA; 


o Poly-articular JIA: Etanercept is approved by 
NICE  


o Systemic-Onset JIA: Tocilizumab is approved by 
NICE for Systemic-Onset JIA 
 


 Licensed but not NICE approved for- 
 


o JIA: Adalimumab, Abatacept, and Canakinumab. 
 
In adults:  


 Licensed and NICE approved 
 


o Rituximab, Infliximab, Adalimumab, Certolizumab 
and Abatacept are licensed and NICE-approved 
in adults with inflammatory arthritis.  


 
 Licensed but not NICE approved 


 
o Golimumab is licensed but not currently NICE-


approved in adults with inflammatory arthritis 
o Anakinra is licensed but currently not NICE 


approved for children with some autoinflammatory 
syndromes (Cryopinopathies) – Systemic Onset 
JIA is now regarded as an autoinflammatory 
syndrome.  


o Anakinra is licensed but not NICE approved  
 


 
 


Equality impact: 


Throughout the production of this document, due regard has 
been given to eliminate discrimination, harassment and 
victimisation, to advance equality of opportunity, and to foster 
good relations between people who share a relevant protected 
characteristic (as cited in under the Equality Act 2010) and 
those who do not share it. 


Responsible 


CRG: 
Paediatric Medicine  


Mechanism for Funded in some centres through existing contracts and 
submitted as part of cost and volume or high cost drugs 
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Funding: payments, or through IFRs. 
The patients on biologic treatments currently (figures from 
UK registries) suggests 890 children with JIA currently on 
biologics and not all are NICE approved).  
 


Date Approved by 


Clinical Priorities 


Advisory Group 


XXXX  


Policy review 


date: 


During 2016 or sooner once further guidance from NICE is 
received. 
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Appendix A: Suggested Treatment Flow-chart for JIA 
 


 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Switch to IV Rituximab*** 


Other JIA: At diagnosis all patients should receive either intra-articular steroids to all affected joints, or 
systemic (preferably IV) corticosteroids.  
All patients should then start treatment with Methotrexate (MTX) as the first line DMARDS (other 
than Systemic Onset JIA when Tocilizumab can be initiated without prior use of MTX. or biologic 
and be re-assessed every 3/12. ‘Flares’ of arthritis should be treated with steroids as above, but if 
>2 joints are affected, or the patient is intolerant of the treatment, they should proceed to the next 
step of the pathway. Consider access to research studies at all treatment decision points. 


Start Anti-TNF. If on MTX, but intolerant, stop MTX.  
If tolerating, but poor response add anti-TNF to MTX.  


Switch to alternative Anti-TNF *  


If 3 different classes of Biologic have failed, refer for consideration of 
Autologous / Allogeneic Bone-Marrow transplant 


Switch from Tocilizumab to 
Anakinra if not previously tried 


Co-administration of 
Biologics is not 
currently 
recommended. It is 
therefore 
recommended that 
after stopping any 
biologic therapy the 
equivalent of 2 
doses of the drug 
stopped should be 
missed before 
starting the new 
treatment 
 


Oligo-Articular JIA: All Patients should receive 
intra-articular steroids to all affected joints.  
Re-assess 3-6 monthly and re-inject as 
needed. If extension of arthritis to >4 joints, 
more than 2 injections within 12 months, or 
evidence of severe/erosive disease in any joint 
start ‘Other JIA’ Pathway 


Start weekly MTX.  Subcutaneous MTX should be used before proceeding further on pathway 


Is sacroiliitis or axial arthritis present? No Yes 


Does the patient have Macrophage Activation Syndrome unresponsive to IV steroids? 


Start IV Tocilizumab  


Switch to Abatacept or Tocilizumab***.  


No Yes 


Are there ongoing active 
systemic symptoms? 


Yes No 


Is the patient RF+ve?** No Yes 


Switch Abatacept to Tocilizumab (or Vice Versa) *** 


Does the patient have Systemic-Onset JIA? No Yes 


Start s/c Anakinra 







BSPAR is a Charitable Company registered in England and Wales. Company number 06978211 
Registered office: 105 St Peter’s Street St Albans Herts AL1 3EJ 


Notes on the Pathway:  


 *- Etanercept is the usual first choice for JIA. It is licensed and approved by 


NICE. However there is increasing evidence that it should not be used in children 
with Chronic Anterior Uveitis as it has been associated with severe, and even 
sight-threatening worsening of uveitis. In those circumstances Adalimumab would 
be the usual first-choice as it has the best evidence for efficacy in uveitis as well 
as JIA and is currently the focus of a multi-centre trial. Infliximab also has some 
evidence of effectiveness against uveitis, but has a higher risk of infusion-related 
reactions and is more expensive. It would normally be considered as an 
alternative to either Etanercept or Adalimumab only when adherence to 
Etanercept or Adalimumab is suspected to be poor or when treatment with 
Adalimumab has not proven efficacious in a child with Uveitis and Arthritis  


 ** - NICE guidance in adults with Rheumatoid Arthritis, of which RhF +ve Poly-


Articular JIA is usually considered to be analogous, suggests Rituximab should 
be used after failure of any anti-TNF treatment. Usual practice in other forms of 
JIA would be a trial of an alternative Anti-TNF before proceeding further along the 
pathway. 


 *** - Abatacept and Tocilizumab both have good evidence to back their use in 


Poly-articular forms of JIA which have failed anti-TNF therapy but there is no 
head to head comparative trial to assess effectiveness. Tocilizumab appears to 
have a faster onset of action than Abatacept and therefore may be preferred in 
cases where arthritis is widespread and erosive. However Tocilizumab has been 
associated with liver function abnormalities, and appears in clinical practice to 
have a greater risk of infections being under-recognised by medical staff due to 
its effect on suppressing both the symptoms of fever and measurement of CRP.  
The choice of which to use should therefore be at the discretion of the paediatric 
Rheumatologist. A patient should fail 3 different classes of biologic before being 
referred for bone-marrow transplantation 
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE  


Health Technology Appraisal  


Etanercept, abatacept, adalimumab and tocilizumab for treating juvenile idiopathic arthritis 
(including review of TA35)  


Biologics (Etanercept, abatacept, adalimumab and tocilizumab) have been developed based on a 
better understanding of the pathophysiology of autoimmune disorders. Their use in JIA has, no 
doubt, resulted in improved outcomes, permitting better control of disease in patients refractory to 
previous medications. 


A systematic review by Otten M H, et al, examined all available efficacy data from randomised 
controlled trials performed in JIA with inclusion of biological agents. Indirect comparisons identified 
no significant differences in short-term efficacy. The most common adverse events reported with 
biologics are injection site reactions and infections. 


There are no adequate data with respect to both long-term effectiveness and safety (increased risk 
of malignancy and other autoimmune diseases).  


Head-to-head trials are required to decide on the best biological treatment for JIA. Such data will 
be important to estimate value for money for treating JIA with biologic drugs over the long term.   


The following are two useful references for the efficacy and cost of using biologics in JIA. 


Otten MH et al. Efficacy of biological agents in juvenile idiopathic arthritis: a systematic review 
using indirect comparisons. Ann Rheum Dis. 2013 Nov;72(11):1806-12. 


Ungar WJ et al. Cost-effectiveness of biologics in polyarticular-course juvenile idiopathic arthritis 
patients unresponsive to disease-modifying antirheumatic drugs. Arthritis Care Res (Hoboken). 
2011 Jan;63(1):111-9 
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Multiple Technology Appraisal (MTA) 


Page 1 of 1 


 
Etanercept, abatacept, adalimumab and tocilizumab for treating juvenile 


idiopathic arthritis (including review of TA35) 
 
 


Please sign and return via NICE Docs/Appraisals. 
 


 
 
 
I confirm that: 
 
 I agree with the content of the submission made by The Royal College of 


Pathologists and consequently I will not be submitting a personal statement. 
 
 
Name: xxxxxxxxxxx 
 
 
Signed:  
 
 
 
Date: 04/06/2015  
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NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Multiple Technology Appraisal (MTA) 


Page 1 of 1 


 
Etanercept, abatacept, adalimumab and tocilizumab for treating juvenile 


idiopathic arthritis (including review of TA35) 
 
 


Please sign and return via NICE Docs/Appraisals. 
 


 
 
 
I confirm that: 
 
 I agree with the content of the submission made by BSPAR and 


consequently I will not be submitting a personal statement. 
 
 
Name: xxxxxxxxxxxxxx 
 
 
Signed: xxxxxxxxxxxx 
 
 
Date: 7/9/15  
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Patient/carer expert statement template (MTA) 


NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer expert statement (MTA) 


Abatacept, adalimumab, etanercept and tocilizumab 
for treating juvenile idiopathic arthritis (including 


review of TA35) [ID738] 


Thank you for agreeing to give us your views on the treatment(s) being 
evaluated by NICE in this appraisal and how it/they could be used in the NHS. 
Patients, carers and patient organisations can provide a unique perspective 
on conditions and their treatment that is not typically available from other 
sources. We are interested in hearing about: 


 the experience of having the condition or caring for someone with the 
condition 


 the experience of receiving NHS care for the condition  


 the experience of having specific treatments for the condition  


 the outcomes of treatment that are important to patients or carers (which 
might differ from those measured in clinical studies, including health-
related quality of life) 


 preferences for different treatments and how they are given 


 expectations about the risks and benefits of the treatment(s). 


 


We have already asked your nominating organisation to provide an 
organisation’s view. We are asking you to give your views as an individual 
whether you are: 


 a patient 


 a carer (who may be voicing views for a patient who is unable to) or 


 somebody who works or volunteers for a patient organisation. 


 


To help you give your views, we have provided a questionnaire. You do not 
have to answer every question — the questions are there as prompts to guide 
you. The response area will expand as you type. The length of your response 
should not normally exceed 10 pages. If you think your response will be 
significantly longer than this, please contact the NICE project team to discuss. 


 


When answering the questions from section 3 onwards, please make sure to 
specify which treatment (s) you are commenting on. 
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Patient/carer expert statement template (MTA) 


1. About you 


Your name: xxxxxxxxxxxx 
Name of your nominating organisation: National Rheumatoid Arthritis 
Society 
Do you know if your nominating organisation has made a submission? 


 


☐ Yes  ☐ No 


Do you wish to agree with your nominating organisation’s submission? 


 


☐ Yes  ☐ No 


(We would encourage you to complete this form even if you agree with your 


nominating organisation’s statement.) 


Are you: 


 a patient with the condition?  


 


☐ Yes  ☐ No 


 


 a carer of a patient with the condition? 


 


☐ Yes  ☐ No 


 


 a patient organisation employee or volunteer? 


  


☐ Yes  ☐ No 


 


Do you have experience of the treatment (s) being appraised (that is, 
those included in the title)? 


☐ Yes  ☐ No 


If yes, please tell us which one(s) 


N/A 
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Patient/carer expert statement template (MTA) 


If you wrote the submission from the patient organisation and do not have 


anything to add, tick here ☐ (If you tick this box, the rest of this form will be 


deleted after submission.) 


2. Living with the condition 


What is your experience of living with the condition as a patient or 
carer? 


I was diagnosed with systemic JIA aged 2 but it is likely I was born with the 


condition.  The JIA was very aggressive during my childhood and treatment 


options were limited so I sustained joint damage early on. It got to the point 


that my parents were advised I would most likely need joint replacements in 


adulthood. As a child I remember hospitals and my bedroom.  I wanted to join 


in with my friends but I would end up hurting even more and so I would retreat 


to my bedroom.  Books became my escape and I would often pretend I was 


one of the characters, free of the JIA.  I didn’t understand what was happening 


to me, or why.  I would get very tired at playtimes so would sit and watch.  At 


lunchtime, I would go to the medical room to rest. I couldn’t always sleep 


because of the pain and so I was prescribed medication to help me sleep. The 


problem was I would then fall asleep in school.  


I didn’t like my medication.  Due to limited treatments, I started off on adult 


doses of aspirin before going onto prednisolone and gold injections.  I hated 


the taste of prednisolone and so my Mum would give them to me with lemon 


curd.  Even now I can’t have lemon curd without tasting the bitterness of 


prednisolone. I hated my gold injections and would often hide when I saw my 


notes being picked up by the nurse.  I know from talking with my Mum that it 


impacted her because she had to watch me being almost restrained so I could 


be given my injection. Bear in mind this was 30-35 years ago but it has stayed 


with us as a family.  


Schooling was a difficult time as I had a lot of time off for hospital 


appointments and illness.  I wore orthopaedic shoes and callipers as well as 


work/rest splints. This set me apart from my peers and I did experience 


bullying within secondary school. I felt I couldn’t go for sleepovers because I 


was embarrassed about my splints and medication. 







Appendix D – patient/carer expert statement template 


National Institute for Health and Care Excellence    Page 4 of 9 


Patient/carer expert statement template (MTA) 


Teenage years are when you define yourself as an individual but living with 


JIA brings hurdles.  By this point I was on methotrexate but the nausea was 


horrible. I couldn’t always face food. I felt different to my peers, not being able 


to wear ‘nice’ shoes, wearing trousers because I didn’t want people to see my 


swollen knees. Not being able to do physical activities, especially contact 


sports. Not being able to socialise because of the tiredness. Watching my 


peers get boyfriends and wondering if that could ever be a reality for me. Self-


esteem was a huge issue and I experienced bouts of depression but it wasn’t 


something that was really picked up on until I was 25. 


Going onto adulthood, while my JIA is now in remission, I still live with the 


results of aggressive disease. I live with joint deformities, I still require 


surgery, and I have gastro-oesophageal reflux. My mental health is still 


affected and I have bouts of depression for which I take duloxetine. Despite all 


this, I remain positive and support those living with a long term condition. I run 


a support group, have recently trained as a facilitator for self-management 


training and I am getting married later on this year. 


 


3. Current practice in treating the condition 


Which treatment outcomes are important to you? (That is, what would 
you like treatment to achieve?) Which of these are most important? If 
possible, please explain why. 


The most important outcome is that the JIA is controlled and limits joint 


damage.  For me, the joint damage brings consequences that will stay with 


you for the remainder of your life. Having joint replacements at a young age is 


problematic due to limited number of revisions you can have in a lifetime. 


There is also the associated nerve damage as well as the psychological 


impact.  


What is your experience of currently available NHS care and of specific 
treatments? How acceptable are these treatments – which did you prefer 
and why? 


My JIA is in remission and so my current treatment is Naproxen with the 


occasional Depo-Medrone injection. These treatments work in keeping the JIA 


inactive but there are times I need to increase pain relief because of 
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Patient/carer expert statement template (MTA) 


associated joint damage. I have found hydrotherapy very beneficial because 


of the heat and non-weight bearing but it is limited on availability. I see my 


rheumatologist every 12 months and I do have access to physiotherapy but I 


feel there is a need for a greater understanding of JIA. 


4. What do you consider to be the advantages of the 


treatment(s) being appraised? 


Benefits of a treatment might include its effect on: 


 the course and/or outcome of the condition 


 physical symptoms 


 pain 


 level of disability 


 mental health 


 quality of life (such as lifestyle and work) 


 other people (for example, family, friends and employers) 


 ease of use (for example, tablets rather than injection) 


 where the treatment has to be used (for example, at home rather than in 
hospital) 


 any other issues not listed above 


Please list the benefits that you expect to gain from using the 
treatment(s) being appraised. 


All of the above are definite benefits of the treatments being appraised and 


this includes the family as JIA impacts them too. In regards to where the 


treatment has to be used, this is an important consideration, one that needs to 


involve the child and family. If a child needs to travel for treatment this can 


impact further on education plus the social and emotional needs of the child 


as well as the family.  There may also be financial implications.  


Please explain any advantages for the treatment(s) being appraised 
compared with other NHS treatments in England. 


From personal experience, Methotrexate is considered the gold standard 


treatment and so is widely used. Intra-articular steroid injections can be very 


effective but again from personal experience are painful and evasive. If 


standard DMARD therapy fails then having the option of biologics is a huge 


benefit, especially when you compare it to long term use of steroids, and the 
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Patient/carer expert statement template (MTA) 


associated complications. Having spent 15 years on steroids, I am aware of 


the implications having experienced thinning of the bone, stomach ulcers, 


menstrual and skin problems. 


If you know of any differences in opinion between you and other 
patients or carers about the benefits of the treatment(s) being appraised, 
please tell us about them. 


I am not aware of any differences of opinions. 


5. What do you consider to be the disadvantages of the 


treatment(s) being appraised? 


Disadvantages of a treatment might include: 


 aspects of the condition that the treatment cannot help with or might 
make worse 


 difficulties in taking or using the treatment (for example, injection rather 
than tablets) 


 side effects (for example, type or number of problems, how often, for 
how long, how severe. Please describe which side effects patients might 
be willing to accept or tolerate and which would be difficult to accept or 
tolerate)  


 where the treatment has to be used (for example, in hospital rather than 
at home) 


 impact on others (for example, family, friends and employers) 


 financial impact on the patient and/or their family (for example, the cost 
of travel to hospital or paying a carer) 


 any other issues not listed above 


 


It may be difficult for the child to come to terms with injections, as well as their 


parents. It is hard to watch your child being injected, or even having to give 


the injection. Overall though, with explanation and support as well as the 


benefits of feeling better will outweigh any negatives. 


As mentioned before if a child needs to travel for treatment this can impact the 


family as well as education.  There may also be financial implications.  


I had to travel 32 miles for treatment and we did not have a car. I also had 2 


younger brothers and so my parents had to ensure they had care. As it was a 


long day, I would not be in fit state to attend school. 
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Patient/carer expert statement template (MTA) 


Please list any concerns you have about current NHS treatments in 
England. 


Like any person taking medication, I’ve had concerns about the toxicity of a 


drug.  How would it affect me long term, what are the side effects? Being 


given the information can be reassuring but at the same time frightening 


Please list any concerns you have about the treatment(s) being 
appraised. 


Again, it would be the side effects.  It is a natural concern and one that needs 


raising. However, from personal experience, I know the positives of having 


inactive disease.  


If you know of any differences in opinion between you and other 
patients or carers about the disadvantages of the treatment(s) being 
appraised, please tell us about them. 


I am not aware of any differences in opinion. 


6. Patient population 


Do you think some patients might benefit more from the treatment(s) 
than others? If so, please describe them and explain why. 


      


Do you think some patients might benefit less from the treatment(s) than 
others? If so, please describe them and explain why. 


      


7. Research evidence on patient or carer views of the 


treatment  


Are you familiar with the published research literature for the 
treatment(s)? 


☐ Yes  ☐ No 


If you answered ‘no’, please skip the rest of section 7 and move on to 
section 8. 


Please comment on whether your experience of using the treatment(s) 
as part of routine NHS care reflects the experience of patients in the 
clinical trials. 


      


Do you think the clinical trials have captured outcomes that are 
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Patient/carer expert statement template (MTA) 


important to patients? Are you aware of any limitations in the 
assessment of the treatment(s) in clinical trials? 


      


If already available in the NHS, are there any side effects associated with 
the treatment(s) being appraised that were not apparent in the clinical 
trials but have emerged during routine NHS care? 


      


Are you aware of any relevant research on patient or carer views of the 
condition or existing treatments? 


☐ Yes  ☐ No 


If yes, please provide references to the relevant studies. 


      


8. Equality 


NICE is committed to promoting equality of opportunity and eliminating 
discrimination. Please let us know if you think that recommendations 
from this appraisal could have an adverse impact on any particular 
groups of people, who they are and why. 


It could impact low income families, particularly if they have to travel for 


treatment. It could also impact single parent families who may not have 


access to child care when travelling for treatment. 


9. Other issues 


Do you consider the treatment(s) being appraised to be innovative? 


☐ Yes  ☐ No 


If yes, please explain what makes it significantly different from other 
treatments for the condition. (If this applies to more than one treatment 
that is being appraised, please give reasons for each one.) 


      


Is there anything else that you would like the Appraisal Committee to 
consider? 


      


10. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
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your statement. 


 Getting control of the disease earlier is vital as this minimises joint damage 


and further implications 


 There is a need to recognise the physical and emotional impact of failing 


treatments. It is a frightening prospect to see the disease progressing  


 It is important to remember the family unit lives with JIA and shares the 


impact 


 Living with JIA can impact financially, more so if the family are not in receipt 


of benefits such as disability living allowance.  
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18th August 2015                                                                       Bristol-Myers Squibb 
Sanderson Road 


Uxbridge 
Middlesex 
UB8 1DH 


 
 01895 523000 
 01895 523010 


 
 
Meindert Boysen 
Programme Director, Centre for Health Technology Evaluation 
National Institute for Health and Care Excellence (NICE) 
Level 1a, City Tower 
Piccadilly Plaza 
Manchester 
M1 4BT 
 
 
Re: Abatacept, adalimumab, etanercept and tocilizumab for treating juvenile 
idiopathic arthritis (including review of TA35) [ID783] 
 
 
Dear Meindert 
 
Thank you for your invitation to comment on the assessment report of the ongoing 
NICE MTA for Juvenile Idiopathic Arthritis.  We have a number of points within the 
report that we would like to respond to and have detailed these below. 
 
The Assessment Group (AG) estimate the incremental cost-effectiveness ratio 
(ICER) for adalimumab, etanercept and tocilizumab versus methotrexate is between 
£30,000 to £40,000 per QALY.  They note a number of limitations that could result in 
underestimation of the cost-effectiveness. BMS also identified limitations in the 
model and approach adopted by the AG that may impact the cost-effectiveness 
results.  These are addressed in the following sections.   


1. Disease flare risk  


Each of the four included randomized controlled trials (RCTs) comparing the biologic 
DMARDS to placebo reports a statistically significant reduction in the relative risk of 
disease flare.  However, the CIs (presumably 95%) reported Table 1 below, taken 
from Appendix 11 (page 229) of the assessment report imply that it is possible for the 
risk of disease flare for placebo (lower CI 0.16) to be less than the risk of disease 
flare for the biologics (whose higher CIs are greater than or equal to 0.16) when 
varying with 95% CIs. This should not be possible because the relative risks are 
statistically significant at the 95% significance level. This error would increase the 
probability that methotrexate is cost-effective in the probabilistic analysis.  
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TABLE 1: ASSESSMENT GROUP MODEL PARAMETERS 


 
Parameter Mean Higher CI Lower CI Standard 


error 
distribution 


Disease 
Flare 


     


Placebo 0.25 0.34 0.16 0.046 Beta  
Abatacept 0.09 0.16 0.05 0.021 Beta 
Adalimumab 0.14 0.23 0.04 0.028 Beta 
Etanercept 0.09 0.17 0.04 0.021 Beta 
Tocilizumab 0.14 0.20 0.09 0.025 Beta 
 
 


2. Treatment Discontinuation 


It is unclear if the states in the model are “on treatment” and “off treatment” as in the 
model diagram (Figure 8, page 121) or “on biologic DMARD” and “off biologic 
DMARD” as in the results (Table 56, page 131).  
 
The AG reports that “Following withdrawal from these biologic DMARDs, patients 
continue on a standard treatment regimen that does not contain a biologic DMARD” 
(Section 5.6, page 120) but no detail is provided as to what treatments this regimen 
entails. We would expect patients who discontinued biologic DMARDs would receive 
methotrexate alone, with the associated efficacy, cost and utility data. Patients 
treated with methotrexate only are also able to discontinue treatment, but it is unclear 
if they can discontinue in cycle 1 or if this only applies to later cycles. Again it is 
unclear what happens to patients who discontinue methotrexate as no cost, efficacy 
or utility data is provided for untreated patients.  
 
The AG assumes that 9.47% of abatacept patient discontinue due to lack of efficacy 
in the first cycle. In the RCT (Ruperto 2008), 8.95% (17 of 190) patients discontinued 
due to lack of efficacy. The AG model is overestimating the proportion of patients 
discontinuing abatacept.  
 


3. Variation of health state costs in sensitivity analysis 


The health state costs appear to be applied as one sum cost which is varied, rather 
than the more accurate approach of varying each cost and resource use individually 
(Appendix 11). The health state costs appear to be arbitrarily assumed to have CIs 
±30% of the mean which is likely to be an overestimation of the uncertainty and is not 
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accurate. If the resource use is assumed to be the same for patients who are on and 
off  biologic DMARDs then these costs should not be varied independently.  
 


4. Comparison of first line and second line treatments 


To estimate the cost-effectiveness of second line biologic DMARDs, the AG compare 
a sequence of etanercept followed by another biologic DMARD to methotrexate 
alone (page 132). It is not clear why other biologic DMARDs are not considered as 
the first line treatment in this scenario, and it is not intuitive that a patient would 
receive etanercept as both a first line and second line treatment. We suggest the 
more appropriate analysis to estimate the incremental cost-effectiveness of second 
line biologics would be to compare one biologic DMARD to a sequence of two 
biologic DMARDs. In this situation it is imperative that the efficacy of the treatment 
following the first line biologic is accurate.  
 


5. Utility values 


The utility values from Prince et al are applied at the end of the period at which they 
were observed. It may be reasonable to assume patients treated with a biologic 
experience a gain in utility before the 3 month period, and that the long-term 
improvement seen at month 15 occurred before this point.  Given that the model is 
sensitive to utility values, we would expect to see sensitivity analysis using data 
shown in Table 2. 


TABLE 2: UTILITIES - PROPOSED SENSITIVITY ANALYSES 


HRQoL utility 
values 


Used in AG 
model 


Proposed 
scenario analysis 
1  


Proposed 
scenario analysis 
2 


No treatment 0.53 0.53 0.53 
Treatment with first 
line biologic, 0-3 
months 


0.53 0.69 0.61  


Treatment with first 
line biologic, 3-15 
months 


0.69 0.74 0.715 


Treatment with first 
line biologic, 15-27 
months 


0.74 0.78 0.76 


Treatment with first 
line biologic, 27+ 
months 


0.78 0.78 0.78 


  
We would also suggest performing sensitivity analyses to use alternative utility 
values for second/third line biologics would be informative. 
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6. Abatacept dosing 


The report states the dosing schedule for abatacept is “Infusions given at week 0, 2, 
4 8, 12, 16” (table 52, page 126). It is unclear how this dosing schedule has been 
applied in the model – it should be every 4 weeks, with an additional dose at week 2 
(the additional dose is not required every 3 month cycle). 
 
In summary, JIA is a chronic disease that can continue into adulthood and can have 
a significant impact on patients’, parents’ and carers’ quality of life including impact 
on children’s education.  Biologic DMARDs have been shown to significantly improve 
patient’s outcome compared with methotrexate when treatment to methotrexate is 
inadequate.  Additionally, abatacept offers an option to those that have inadequate 
response to anti-TNF biologics.   
 
We agree with the assessment group that it is unlikely that any positive NICE 
recommendations for the use of these biologic DMARDs will significantly increase 
the number of patients requesting treatment, and thus affecting budget impact.  
Additionally, given that biologic DMARDs are currently used in the management of 
patients with JIA in the NHS it is unlikely that substantial modifications will be needed 
to services, such as infrastructure development or increased staff training.  
Continued access to these treatment options is important to support the care of 
patients with this long-term condition. 


 
 
 
Yours sincerely, 
 
 
 
 
xxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx 
Bristol-Myers Squibb Pharmaceuticals Limited 
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FOREWARD 


The aim of this multiple technology appraisal is to evaluate the clinical and cost-
effectiveness of adalimumab, etanercept, abatacept, and tocilizumab within their licensed 
indications for the treatment of juvenile idiopathic arthritis (JIA). 
 
NICE technology appraisal 35 recommends etanercept for the treatment of active 
polyarticular JIA (pJIA) in children aged 4 to 17 years whose condition has not 
responded adequately to methotrexate (MTX) or who have been unable to tolerate 
treatment with MTX. NICE has also recommended tocilizumab (technology appraisal 
guidance 238) for the treatment of children and young people with systemic JIA if their 
disease has not responded to NSAIDs, systemic corticosteroids and MTX. 


In 2011, NICE posted the following statement on the use of adalimumab for patients with 
JIA following the scoping workshop and consultation with clinicians: 


“Following the consultation exercise and the scoping workshop, the Institute is of the opinion 
that an appraisal of adalimumab for the treatment of juvenile idiopathic arthritis is not 
appropriate.  
 
It is estimated that there are 9000 children age 4-17 with juvenile idiopathic arthritis. Of 
these, approximately 20% will have polyarticular type, and approximately 15% will have 
disease not adequately controlled by conventional DMARDs.  
 
Etanercept is recommended as a treatment for juvenile idiopathic arthritis by NICE 
technology appraisal number 35 (static list) and would be the main comparator in an 
appraisal of adalimumab for this indication. Consultees at the scoping workshop indicated 
that the clinical effectiveness of adalimumab and etanercept is thought to be comparable in 
juvenile idiopathic arthritis, and both are available at the same price (approximately £360 per 
two weeks) to the NHS. Using adalimumab rather than etanercept, is in effect a substitution 
(similar product with similar cost and effect) with no major resource implications additional to 
those of etanercept.  
 
Consultees indicated that adalimumab is currently being used without NICE guidance in 
children with juvenile idiopathic arthritis (age 13-17 years) and usage is expected to increase 
should the marketing authorisation be extended. The decision to use either etanercept or 
adalimumab is often based on parental choice, child preference and factors such as the 
frequency of the treatment.  
 
Given the cost and benefit profile of adalimumab in comparison with etanercept and its 
existing usage on the NHS, it is not considered that a technology appraisal of adalimumab 
for juvenile idiopathic arthritis would provide value to the NHS.”  
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Executive Summary 
 
Juvenile Idiopathic Arthritis (JIA):  
 
JIA is the most common rheumatic disease of childhood and describes a group of conditions 
that involve joint inflammation which lasts for >6 weeks in people <16 years of age. JIA is an 
‘umbrella’ term which covers a number of different sub-types including oligoarticular JIA, 
extended oligoarticular, poly-articular JIA (pJIA) (RF +ve or –ve), systemic onset JIA, 
psoriatic JIA, and enthesitis-related arthritis (ERA) that were proposed by the International 
League of Associations for Rheumatology (ILAR). JIA causes pain, swelling and limitation of 
movement and is characterised by relapsing and remitting episodes of inflammation of the 
synovial membrane of the joints (synovitis) which, unless treated, leads to damage and 
deformity of the affected joints and subsequent disability. In more severe cases, JIA can 
cause growth retardation, joint contractures, joint damage requiring joint replacements, and 
permanent disability. The disease is often associated with extra-articular manifestations 
(EAM) such as eye problems (uveitis), inflammatory bowel disease (IBD) and psoriasis.  
 
Although there are similarities with adult forms of arthritis, JIA is not the same disease as 
rheumatoid arthritis or other forms of inflammatory arthritis, and should therefore be 
considered separately in both children and adults. One of the main differences between 
rheumatoid arthritis and JIA is the high proportion of EAMs – specifically, uveitis, in patients 
with JIA.  The presence or absence of certain EAMs is an important component of JIA that 
affects the choice of treatment. Whilst the biologic treatments under review in this MTA have 
similar effects on the arthritic component of the disease, they have very different effects on 
the symptoms of uveitis, psoriasis or IBD related to JIA. 
 
JIA can impair personal and social functioning and development. Children often miss out on 
schooling and other childhood activities, and as adults they may be limited in their ability to 
work. JIA may also have a considerable impact on the family of the child, including parents 
and carers who may need to miss work to take children to appointments. Central nervous 
system involvement is rare in JIA, but depressive and anxiety disorders are common and are 
attributed to social isolation, chronic pain, and deformity. Chronically ill young adults with a 
wide variety of disorders, when compared to their cohort in the general population, have 
lesser academic and employment achievement, less vocational education and less 
permanent employment, are more likely to be single and have delayed independence. It is 
therefore important that treatment of JIA, whilst controlling signs and symptoms of the 
disease, also focuses on improving social development of the child and adolescent with JIA. 
 
The impact of JIA is not just limited to impairment of physical function associated with joint 
damage, but also extends to problems with growth as well – including asymmetric growth 
and low bone density. Before implementation of modern treatment paradigms, long term 
administration of systemic corticosteroids was often required for children and adolescents 
with JIA, but was a major cause of impaired growth. Thus, children and adolescents with 
these conditions are at high risk for growth failure, both from their underlying disease and 
from glucocorticoid therapy. Anti-TNFs have been shown to attenuate growth retardation in 
JIA patients, probably through a twofold mechanism of enabling steroids to be tapered or 
withdrawn and also by affecting the pro-inflammatory cytokine pathway related to JIA.  
 
Aim of treatment:  
 
Drug therapy in JIA patients aims to induce and maintain remission of both arthritic and 
non-arthritic symptoms, allowing a child to achieve normal growth, development, and 
achieve full participation in school, career, sport and all other aspects of a ‘normal’ life. 
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Adalimumab licence: 
 
Adalimumab in combination with methotrexate is indicated for the treatment of active pJIA, in 
patients from the age of 2 years who have had an inadequate response to one or more 
disease-modifying anti-rheumatic drugs (DMARDs). Adalimumab can be given as 
monotherapy in case of intolerance to methotrexate (MTX) or when continued treatment with 
methotrexate is inappropriate.  Additionally, adalimumab is indicated for the treatment of 
active ERA in patients, 6 years of age and older, who have had an inadequate response to, 
or who are intolerant of, conventional therapy. 
 
Clinical effectiveness of adalimumab – arthritic outcomes:  
 
The adalimumab pJIA RCT trial programme was performed chronologically such that the first 
randomised controlled trial (RCT) – DE038, which evaluated adalimumab in pJIA patients 
aged 4-17, formed the basis of the original marketing authorisation (MA) granted by EMA in 
2008. The original MA for adalimumab was for JIA patients aged 13-17, and was restricted 
to this age group initially because there was a lack of appropriate presentation to allow 
adequate dosing in children <13 years of age. In a type II variation approved by EMA in 
2011, and based on data from DE038, it was agreed that dosing by body surface area from 
a paediatric single-use vial sufficed for children aged 4-12. The MA for pJIA was therefore 
amended at this point to include patients aged from 4-17. Subsequently, a trial in pJIA 
patients 2-4 years, M10-444, resulted in a licence extension to include this age group, which 
was approved by EMA in 2013. Additionally, a Type Ib variation removed the upper age 
bound of 17, thereby acknowledging that the disease persists into adulthood. Finally, in 
September 2014, EMA approved adalimumab for the treatment of ERA in patients 6 years of 
age and older, based on data from study M11-328. 
 


 Results from the end of the open-label lead in phase (Week 16) in DE-038 showed 
that 94%, 91%, 71% and 28% patients in the adalimumab + MTX arm and 74%, 
64%, 46%, and 26% patients in the adalimumab only arm were PedACR30, 50, 70 
and 90 responders, respectively. At the end of the double blind phase (Week 48), 
statistically significantly more patients in the placebo arm experienced disease flare 
compared to either the adalimumab + MTX arm or the adalimumab only arm. 
Furthermore, greater proportions of adalimumab-treated patients achieved a 
PedACR30/50/70 response compared to placebo-treated patients at the end of the 
double-blind phase.  


 Data from M10-240 in Japanese pJIA patients confirmed similar results to DE-038.  


 In M10-444, the study in children aged 2-4, the primary outcome measures were 
safety indicators. Nevertheless, a PedACR30/50 response was achieved by at least 
80% of patients from Week 12 through to Week 108. The percentage of patients with 
PediACR30 responses at weeks 12, 24, 60, and 96 were 94%, 90%, 90%, and 92%, 
respectively.  


 Finally, in M11-328, the trial investigating adalimumab in ERA patients aged 6 and 
older showed statistically significant larger decrease in mean percent change from 
baseline to Week 12 in the number of active joints with arthritis (swelling not due to 
deformity or joints with LOM + pain and/or tenderness) was observed in patients in 
the adalimumab group (–62.6) compared with the placebo group (–11.6, p = 0.039).  


 Safety data from across the RCTs show that adalimumab was generally well 
tolerated. 
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In addition to the RCT data, AbbVie has included data from a multicentre, non-interventional, 
observational, ongoing registry of patients diagnosed with moderately to severely active pJIA 
– STRIVE, which aims to evaluate the long-term safety and effectiveness of adalimumab in 
patients with moderately to severely active pJIA who are prescribed and treated with 
adalimumab in routine clinical practice.  
 
Clinical effectiveness of adalimumab – non-arthritic outcomes:  
 
Due to the ethical restraints in the design of paediatric trials there is a limit in the ability to 
collect data for certain outcomes and sub-groups. As result, the adalimumab JIA RCT 
programme did not collect data for non-arthritic outcomes in patients with JIA such as JIA-U 
and growth. 
 
There is an increasing amount of evidence relating to the use of adalimumab and the other 
anti-TNFs in the treatment of childhood chronic uveitis. Results from a systematic review of 
the literature in JIA-U conducted between 2000 and October 2012, showed that although 
RCTs are needed, the available evidence suggests that infliximab and adalimumab provide 
proven similar benefits in the treatment of childhood autoimmune chronic uveitis and they 
are both superior to etanercept. An iterative review of the literature from October 2012 
onwards revealed an additional n=260 JIA-U patients who received adalimumab in either 
case series or prospective open-label studies, all showing that adalimumab appears to be an 
effective and safe treatment for uveitis associated with JIA. Finally there is an ongoing RCT 
funded by the NIHR Health Technology Assessment Programme and Arthritis Research UK, 
the Sycamore trial (ISRCTN 10065623), evaluating the clinical effectiveness, safety and cost 
effectiveness of adalimumab in combination with MTX for the treatment of JIA-U.  
 
Observational data indicate that anti-TNF treatment is associated with growth velocity 
improvements in JIA patients with marked growth retardation. A post hoc analysis of DE-038 
examining the impact of adalimumab on growth showed that long-term adalimumab 
treatment was associated with improvement and maintenance of growth in children with JIA 
who were within the lowest height percentiles at baseline. 
 
Challenges in conducting an economic evaluation of the biologics in JIA: 
 
There are a number of challenges associated with conducting an economic evaluation of 
etanercept, abatacept, adalimumab and tocilizumab for treating JIA.  
 
Firstly, AbbVie considers that there are difficulties in conducting an indirect comparison in 
this disease area. This is primarily because the ethical constraints applied to paediatric trial 
design mean that there are no true common comparator arms to generate the ‘reference’ 
treatment arm needed to calculate the relative effectiveness of the biologics under review. 
All the RCTs for the biologics in this MTA included an open-label lead in phase where all 
patients received open-label therapy. Patients with a PedACR30 response at the end of the 
open-label lead in phase were then randomised in a double-blind manner to receive placebo 
or continue biologic treatment until the end of the double-blind treatment period or until flare, 
whichever event occurred first. As a result, the length of the double-blind period has an 
impact on the probability of achieving the primary outcome measure (time to flare). 
Unfortunately, because shorter trial duration means that there is a smaller chance of 
reaching the time-dependent outcome (disease flare); shorter treatment duration may result 
in better outcomes. It is therefore plausible that any differences in efficacy between biologic 
agents generated from a network meta-analysis (NMA) do not reflect actual differences 
between treatments, but instead could be due to differences in the pharmacodynamics of the 
different drugs, patient characteristics and the time frame of assessment. A robust NMA in 
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JIA is also challenged by the considerable heterogeneity of trial subjects, small sample size 
of the RCTS, and differences in the calculation of PedACR responders across the RCTs.   
 
Secondly, JIA is not exclusively a disease of childhood with 50% of JIA patients continuing to 
have intermittent or active disease into adulthood. Nor is JIA the same disease as 
rheumatoid arthritis or other forms of inflammatory arthritis. As such, assumptions regarding 
disease progression and outcomes for JIA, based on information for rheumatoid arthritis 
studies, should be done with caution. Additionally, as a disease that starts in childhood and 
continues into adulthood, many patients with JIA transition to adult rheumatology services at 
some point. This transitioning may pose difficulties for both the NHS not only in terms of the 
administrative burden and costs, but also to patients who may not receive the same services 
in adult rheumatology clinics as in paediatric rheumatology clinics.  
 
Thirdly, as a result of joint contractures, joint disease requiring joint replacements and uveitis 
associated complications, the rate and cost of surgery and follow up care, including revision 
surgery and complications such as visual impairment and blindness, need to be incorporated 
into an economic evaluation. Another direct cost that factors in the economic evaluation is 
the acquisition costs of the different biologics, which will be dependent upon patient weight 
or body surface area (BSA). Data on the weight distribution of JIA patients in England and 
Wales are difficult to obtain and the information from the adalimumab RCTs may not be 
generalisable to the UK. Additionally, the weight and height of the JIA patients will increase 
with age, and as result so will the cost.  
 
Whilst AbbVie recognises that NICE’s reference case uses an NHS perspective to account 
for costs and benefits, it is important to note that societal costs in JIA may be considerable, 
from both a parent and patient perspective. For example, for a JIA patient the data indicate 
there may be potential loss of income as a result of not achieving education potential; in 
addition, not surprisingly due to the disabling nature of the disease if not treated 
appropriately, people with JIA over 16 may be eligible for Disability Living Allowance, 
Incapacity Benefit, and Income Support. These potential societal costs are further 
compounded by parental loss of productivity and income because of time taken from work to 
take care of an affected child. As a result, AbbVie considers that societal costs need to be 
considered as part of an overall value judgement when appraising the biologics in this MTA. 
 
Finally, given the lack of directly collected health related quality of life (HRQoL) data from the 
RCTs to calculate utilities, and a lack of utility data in this disease area, any mapping 
algorithm to estimate utilities in JIA and the inability to capture all the HRQoL benefits in 
such mapping algorithms pose some difficulties. There are also challenges around the best 
methodology for extrapolating costs and benefits over a lifetime horizon for both biologics 
and conventional DMARDs. Challenges around estimating disease progression whilst on 
biologics vs. DMARDs, and extrapolation of any data to a lifetime horizon are more 
pronounced in JIA because there is a lack of a data to support some of the long-term 
assumptions. 
 
Due to above mentioned factors and challenges; AbbVie has not conducted a cost-
effectiveness analysis of etanercept, abatacept, adalimumab and tocilizumab for treating 
JIA.  
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Section 1: Background and Context 


1.1 Juvenile idiopathic arthritis 
 
Juvenile Idiopathic Arthritis (JIA) is the most common rheumatic disease of childhood and 
describes a group of conditions that involve joint inflammation which lasts for more than 6 
weeks in people under 16 years of age. JIA causes pain, swelling and limitation of 
movement, which can change from day to day. It is characterised by relapsing and remitting 
episodes of inflammation of the synovial membrane of the joints (synovitis) which, unless 
treated, leads to damage and deformity of the affected joints and subsequent disability. 
When the condition becomes more active and the symptoms worsen, this is known as a 
‘flare’. In more severe cases, JIA can cause growth retardation, joint contractures, joint 
damage requiring joint replacements, and permanent disability, and the disease can be 
associated with eye problems (uveitis) and other extra-articular manifestations (EAMs) (such 
as inflammatory bowel disease (IBD) and psoriasis). 
 
JIA can impair personal and social functioning and development. Children often miss out on 
schooling and other childhood activities, and as adults they may be limited in their ability to 
work. JIA may also have a considerable impact on the family of the child, including parents 
and carers who may need to miss work to take children to appointments.  
 
JIA has an annual incidence of 1:10,000 children and an overall prevalence in childhood of 
1:1000. The term Juvenile refers to the age at onset - historical data suggest that around half 
of children with JIA continue to have active arthritis as adults.1 
 
The NHS interim clinical commissioning policy statement for biologic therapies for the 
treatment of JIA estimates that there are 12,000,000 children <18yrs in England and Wales.2  
At any one time there are >12,000 children with JIA, and it is estimated that half of these will 
go on to have arthritis in adulthood. Furthermore, it is estimated that 1 in 3 will not have 
arthritis in adulthood but will have sustained permanent damage to one or more joints 
affecting physical function and health-related quality of life into adulthood.2   
 
JIA is not the same disease as rheumatoid arthritis or other forms of inflammatory arthritis 
and, although there are similarities with adult forms of arthritis, JIA should be considered 
separately in both children and adults. JIA is an ‘umbrella’ term which covers a number of 
different sub-types listed below that were proposed by the International League of 
Associations for Rheumatology (ILAR) in 1995 for the classification of JIA:  
 


 Oligoarticular JIA - Oligoarthritis is the most common type of JIA, accounting for up to 
50% of new diagnoses in Europe each year. It is diagnosed when four or fewer joints 
are affected in the first 6 months of disease. 
 


 Extended Oligoarticular JIA - If oligoarthritis progresses and affects more than four 
joints during the first 6 months, it is called extended oligoarthritis. 
 


 Poly-Articular JIA (RF –ve or RF +ve) - Polyarticular JIA   is diagnosed when five or 
more joints are affected at presentation, and can be further divided into rheumatoid 
factor positive arthritis and rheumatoid factor negative disease.  


 
 Systemic-Onset JIA - Systemic JIA accounts for 5-10% of new diagnoses and is 


diagnosed when arthritis is part of a general illness involving features such as fever, 
lymphadenopathy, hepatosplenomegaly and serositis. 
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 Psoriatic JIA - Psoriatic arthritis accounts for 2-15% of new diagnoses and is 
diagnosed when there is joint swelling associated with psoriasis, or a family history of 
psoriasis.  


 
 Enthesitis-Related Arthritis (ERA) - ERA accounts for 2-10% of new diagnoses and is 


diagnosed in the presence of arthritis or inflammation of tendon attachments to the 
bones (entheses), in association with two or more other features of 
spondyloarthropathy.  


 
In JIA, the term ‘polyarthritis’ can refer to either the ILAR subtype of JIA at diagnosis for 
classification purposes  (i.e. referring to the ONSET of pJIA), or the number of joints affected 
at a specific time point (polyarticular COURSE JIA). Around 40% of people with JIA have 
polyarthritis, and polyarticular onset disease accounts for 25% of new diagnoses. For 
example, a patient may be diagnosed as having psoriatic arthritis according to the ILAR 
classification at diagnosis, but may go on to have 5 active joints two years later – which 
means they will also have polyarticular course JIA (see Figure 1).  
 
Pharmacological treatment of JIA is dependent upon the number and type of joints involved, 
as well as the presence of any extra-articular manifestations. The most common extra-
articular complication of JIA is inflammation of the eye (uveitis). Uveitis may predate the 
onset of arthritis and can be severe even if the degree of arthritis is of a milder course. 
Unless treated properly, uveitis can rapidly cause irreversible damage to the eye leading to 
permanent blindness (see Section 1.2.1).  
 
1.2 EAMs of JIA – with specific focus on uveitis 
 
As stated in Section 1.1, JIA is distinctly different from rheumatoid arthritis, and one of the 
main differences is the high proportion of extra-articular manifestations (EAMs) – 
specifically, uveitis, in patients with JIA.  In fact the presence or absence of certain EAMs is 
an important component of JIA that affects the choice of treatment. Whilst the biologic 
treatments under review in this MTA have similar effects on the arthritic component of the 
disease, they have very different effects on the symptoms of uveitis, psoriasis or IBD 
related to JIA. For example, the interim commissioning policy statement from NHS England 
looking at anti-TNF agents for the treatment of refractory uveitis states that “etanercept is 
known to cause uveitis and the onset of uveitis in a child on etanercept for the treatment of 
JIA is an indication to switch to an alternative agent.” Whereas, it states “In addition to their 
effect on arthritis, adalimumab and infliximab are highly effective in the treatment of uveitis 
in JIA and clinically similar childhood uveitis not associated with JIA.”3 The data for the 
differential effectiveness of the biologics in this review on EAMs is discussed in detail in 
Section 4. Whilst psoriasis and IBD are important EAMs associated with JIA, the most 
common and the most worrying EAM according to clinical experts in the UK is uveitis – 
discussed in detail in Section 1.2.1 below.  
 
1.2.1 Association of childhood uveitis with JIA  
 
An estimated 0.5% of childhood blindness in England and Wales is caused by uveitis. JIA-
related uveitis (JIA-U) remains one of the main causes of visual impairment in children: 20-
25% of all childhood uveitis is associated with JIA and 12-38% of patients with JIA will 
develop uveitis within 7 years following the onset of arthritis.3 This represents 
approximately 100 new presentations per annum. JIA-U occurs predominantly in patients 
with early onset of arthritis, with a mean age in the onset of arthritis in children with JIA-U 
of between 3-5 years, most commonly in oligoarticular JIA. Uveitis may be a presenting 
feature of JIA in 3-7% of patients and, in 50%, develops simultaneously or within 6 months 
of the onset of arthritis. The incidence of bilateral eye disease in JIA is between 67-85%. 
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Asymptomatic chronic anterior uveitis (CAU) is associated with high levels of complications 
compared to acute anterior uveitis. JIA-U does not usually manifest with symptoms of red, 
painful eyes, and unless screening examinations are performed, the presentation of ocular 
disease is usually delayed until impaired vision due to complications of chronic intraocular 
inflammation (such as cataract and glaucoma) is obvious. At this stage, it is often not 
possible to restore normal vision despite treatment. Young children are most at risk of 
delayed presentation as they are unable to articulate low grade symptoms of photophobia 
and floaters. In such small children, because the symptoms of arthritis are usually more 
obvious than the symptoms of uveitis, there may be advanced ocular disease at the time of 
presentation with joint swelling or impaired mobility, such that in 30-50% of children with 
JIA associated uveitis structural complications are present at diagnosis and 50-75% of 
those with severe uveitis will develop visual impairment secondary to the ocular 
complications detailed above.  


 
Because of the association with asymptomatic uveitis, children with JIA undergo regular 
screening eye examinations.3 Before the advent of uveitis screening for patients with JIA, 
and modern forms of treatment, rates of blindness in childhood uveitis were up to 30%. 
Despite this, the risk of irreparable visual impairment remains high for such children. 
 
Permanent visual impairment in children with uveitis is associated with, at first 
presentation:  poor vision (<6/18); high inflammatory activity; uveitis onset before diagnosis 
of arthritis; <6 month interval between onset of arthritis and onset of uveitis; early onset of 
disease; long duration of uveitis; macular oedema; dense vitreous opacity; ocular hypotony 
(low intraocular pressure), and glaucoma. The presence of prolonged inflammation 
following diagnosis, even at a low level (>0.5+) is associated with an increased risk of 
vision.3 
 
Children who present with JIA-U are treated with topical, or in rare cases periocular steroid 
injection, followed by systemic corticosteroids. However, the use of topical, periocular and 
systemic steroids is complicated by ocular side effects such as cataract and glaucoma, and 
systemic side effects such as growth retardation, weight gain, hypertension and diabetes.3 
 
Children in whom disease remission is not induced by treatment with topical or systemic 
steroids, or who require prolonged treatment with high dose steroid in order to maintain 
remission, then proceed to treatment with a second line agent because of the concerns 
about the side effects of prolonged high dose steroid treatment. The standard second line 
agent, for both JIA-associated uveitis and uveitis, is MTX.3 
 
Children in whom disease remission is not induced by treatment with a combination of 
steroids and MTX, or who are unable to tolerate these agents because of side effects, are 
then considered for treatment with other agents – including biologics such as anti-TNF 
therapy.3 
 
1.3  Impact of JIA on growth, schooling and social development 
 
1.3.1 Growth 
 
Physical growth is a dynamic process that starts at conception and ends after full pubertal 
development. Chronic illness may lead to growth retardation, either because of the illness 
itself, or because of treatments required for it (e.g. steroids). Furthermore, short stature is 
commonly perceived to be associated with social and psychological disadvantage. Parents 
often attribute behavioural disorders, anxiety, depression, social and attentional problems to 
short stature, and are concerned that their children are subjected to height related stressors 
of being teased or infantilised.4 However, it is difficult to determine if problems in 
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psychosocial functioning are due to the underlying illness, treatment, or the resultant effects 
such as impaired growth. 
 
Long term administration of systemic corticosteroids (e.g. dexamethasone, prednisone) is a 
major cause of impaired growth but is often required for children and adolescents with a 
range of chronic inflammatory, autoimmune, and neoplastic diseases. Steroids are often 
used to treat IBD, systemic lupus erythematosus, and JIA. Children and adolescents with 
these conditions are at high risk for growth failure, both from their underlying disease and 
from glucocorticoid therapy. 
 
In children with severe rheumatic disorders, treatment with glucocorticoids is frequently 
needed and is associated with growth retardation and osteopenia.5 Growth hormone 
treatment may improve growth and lean body mass, but these benefits disappear when 
growth hormone therapy is stopped. Chronic inflammation and prednisone therapy may 
adversely affect growth, and final height may be closely dependent on both severity of 
growth retardation during the active phase of the disease and on linear growth after 
remission.6 After remission of active disease and discontinuation of prednisone treatment, 
70% of children will show catch-up growth, but 30% will still show persistent loss of height.7 
 
Therefore, because patients with JIA experience onset of symptoms during childhood which 
continue in to adolescence, the impact of the inflammatory condition is not just limited to 
impairment of physical function associated with joint damage, but also extends to problems 
with growth as well – including asymmetric growth and low bone density. Anti-TNFs have 
been shown to attenuate growth retardation in JIA patients, probably through a twofold 
mechanism of enabling steroids to be tapered or withdrawn and also by affecting the pro-
inflammatory cytokine pathway related to JIA. Data relating to the effects of anti-TNFs on 
growth are discussed in Section 4 – Clinical Interpretation. 
 
1.3.2 Social development 
 
Normative developmental tasks throughout childhood center on developing a sense of self 
and acquiring autonomy in all areas of life. However, chronically ill young adults with a wide 
variety of disorders, when compared to their cohort in the general population, have lesser 
academic and employment achievement, less vocational education and less permanent 
employment, are more likely to be single and have delayed independence.8,9 
 
Central nervous system involvement is rare in JIA, but depressive and anxiety disorders are 
common and are attributed to social isolation, chronic pain, and deformity. In adults with long 
standing JIA, who on average had 28 years of illness, 31.6% were anxious, 5.2% were 
depressed, and 21.1% had previously suffered from depression.10 Both physical and 
psychological factors influence pain, and psychological variables explain the majority of 
variance in depression and anxiety in adults with JIA. 
 
It is important that treatment of JIA, whilst controlling signs and symptoms of the disease, 
also focuses on returning the sense of independence and ‘normality’ to children/adolescents 
who might otherwise feel isolated and unable to get involved in school activities e.g. 
sport/drama due to either the physical incapacity caused by JIA or time spent off school due 
to illness or hospital appointments.    
 
1.4 Aim of treatment in JIA 
 
The aim of drug therapy in JIA patients is to induce and maintain remission of 
symptoms, and thus allow a child to achieve normal growth, development, and allow full 
participation in school, career, sport and all other aspects of normal life.2 The initial aim 
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is induction of complete disease remission using corticosteroids – either intravenously 
(IV) or intra-articular. Oral corticosteroids are avoided where possible to avoid side 
effects (can affect growth or increase risk of osteoporosis) but may be needed for short 
time periods.  
 
In patients with mild disease limited to <5 joints it may be possible to induce remission 
which lasts for >6 months with intra-articular steroids, particularly if using long-acting 
corticosteroids. Patients with more severe disease may need IV steroids to induce 
remission, although intra-articular steroids are used in some patients as an alternative.2 
 
The NHS interim commissioning policy in JIA states that to maintain remission, those 
patients whose arthritis affects a cumulative total of 5 or more joints, or severely 
affecting crucial joints such as the spine, ankles, hips, and wrists, should initially be 
treated with MTX. This accounts for around half of all children who develop JIA – i.e. 
around 6000 children in the UK at any one time. Whilst effective in reducing the amount 
and severity of arthritis, MTX only induces complete remission in 30-50% of patients. 
Those with JIA arthritis that remains active despite optimal dosing, or who are intolerant 
of MTX should then receive treatment with a biologic – the focus of this review.2 
 
1.5 Licensed indication for adalimumab in JIA 
 
Figure 1 below illustrates the different sub-types that fall under the umbrella term JIA. As 
discussed in Section 1.1, patients may be diagnosed under one of the four non-polyarticular 
sub-types at onset of symptoms (blue segments), but go on to develop 5 or more active 
joints >6 months since diagnosis and therefore have course pJIA – covered by the green 
segments in the Venn diagram in Figure 1.   
 


 
Figure 1: Classification of JIA based on the ILAR criteria 


 


Undifferentiated arthritis 
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The EMA licence for adalimumab in JIA is as follows: 
 
 “Adalimumab in combination with methotrexate is indicated for the treatment of active 
polyarticular juvenile idiopathic arthritis, in patients from the age of 2 years who have had an 
inadequate response to one or more disease-modifying anti-rheumatic drugs (DMARDs). 
Adalimumab can be given as monotherapy in case of intolerance to methotrexate or when 
continued treatment with methotrexate is inappropriate. Adalimumab has not been studied in 
patients aged less than 2 years.” 
 
“Adalimumab is indicated for the treatment of active enthesitis-related arthritis in patients, 6 
years of age and older, who have had an inadequate response to, or who are intolerant of, 
conventional therapy.” 
 
Based on the same Venn diagram used in Figure 1, the red and purple sections in  Figure 2 
below highlight which sub-types of JIA based on the ILAR classification criteria are covered 
by the adalimumab licence: 
 


 
Figure 2: Sub-types of JIA covered by the licence for adalimumab 


  


Undifferentiated arthritis 
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Section 2: Clinical Effectiveness 
 


2.0 Overview of clinical evidence for adalimumab in pJIA 
 
This section focuses specifically on the randomised controlled trials (RCTs) of adalimumab 
in patients with pJIA and ERA, and hopefully provides additional information for the AG, on 
top of that identified in the systematic literature review, that will help inform the economic 
model. AbbVie has not conducted a comprehensive systematic literature review, more an 
iterative literature review, but is confident that all RCTs of adalimumab in the treatment of 
JIA have been identified.  
 
EMA guidelines for the development of medicinal products for the treatment of JIA indicate 
that extrapolation opportunities have to be performed to spare children from unnecessary 
trials where reasonably accurate information may be obtained by other means e.g. when a 
considerable amount of data have been collected in adults. But, extrapolation may result in a 
reduction in the amount of data required (size of trial, focus on subpopulations or certain 
ages only, exploratory/confirmatory design of the study) to ascertain efficacy.  
 
Given the ethical constraints with regards to the design of RCTs in paediatric and adolescent 
populations, the adalimumab JIA clinical trial programme utilised a randomised placebo 
controlled withdrawal design, which limits the placebo controlled period and when used with 
early escape rules, such as return of symptoms (disease flare), the period of exposure with 
poor response that a patient would have to undergo remains short. Furthermore, to minimise 
exposure of children to ineffective treatments there is an open-label lead in phase such that 
any futility analysis is performed at the end of the lead-in open label phase of the 
randomised withdrawal trial, and if the pre-defined level of improvement is not met before 
randomisation the study should be discontinued. 
 
The adalimumab pJIA RCT trial programme was performed chronologically such that the first 
RCT – DE038 (see Section 2.1), which evaluated adalimumab in pJIA patients aged 4-17, 
formed the basis of the original marketing authorisation (MA) granted by EMA in 2008. The 
original MA for adalimumab was for JIA patients aged 13-17, and was restricted to this age 
group initially because there was a lack of appropriate presentation to allow adequate dosing 
in children below 13 years of age. In a type II variation approved by EMA in 2011, and based 
on data from DE-038, it was agreed that dosing by BSA from a paediatric single-use vial 
sufficed for children aged 4-12. The MA for pJIA was therefore amended at this point to 
include patients aged from 4-17. 
 
A subsequent trial in pJIA patients aged 2-4, M10-444 (see Section 2.2), resulted in a 
licence extension to include this age group, which was approved by EMA in 2013. In 
addition, a Type Ib variation was approved to remove the upper age bound of 17, thereby 
acknowledging that the disease persists into adulthood. In June 2012, AbbVie notified EMA 
of results from M10-240 (see Section 2.3), a study performed in Japanese paediatric 
subjects between the ages of 4 and 17 years with active pJIA. The open label study was 
designed to evaluate the efficacy and safety of subcutaneous (SC) adalimumab and to 
confirm the similarity between the data obtained from this study and those from study DE-
038 conducted in Western subjects with JIA. It was concluded by EMA that the results of the 
study demonstrate that adalimumab treatment was generally safe and well tolerated, and 
that they do not influence the benefit risk ratio for adalimumab.  
 
Finally, in September 2014, EMA approved adalimumab for the treatment of ERA in patients 
6 years of age and older, based on data from study M11-328 (see Section 2.4). 
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In addition to the RCTs detailed in Sections 2.1-2.4, AbbVie has included data from an 
ongoing registry funded by AbbVie – STRIVE, which aims to evaluate the long-term safety 
and effectiveness of adalimumab in patients with moderately to severely active pJIA who are 
prescribed and treated with adalimumab  in routine clinical practice. This is an ongoing, 
multicentre, non-interventional, observational registry of patients diagnosed with moderately 
to severely active pJIA that are prescribed and treated in a routine clinical setting with either 
adalimumab ± MTX or MTX alone.  
 
AbbVie is aware that there are other registries, e.g. BCRD in the UK, the Dutch registry, and 
the BIKER registry in Germany which were set up primarily to evaluate the safety of the 
biologics in routine clinical practice, but which also have some efficacy outcomes. AbbVie 
expects that the AG will identify any relevant papers in their systematic literature review.  
 


2.1 Study DE038 – pJIA aged 4-1711,12 
 


2.1.1 Protocol identification: NCT00048542 


The primary objectives of this study were to evaluate the long-term efficacy, safety, and 
pharmacokinetics of adalimumab treatment for up to 6 years in pJIA patients. The study 
included four phases, a stratified open label lead in (OL LI) phase, a double-blind (DB) 
withdrawal phase, and an open-label extension (OLE) phase. This design was chosen so 
that all patients who were enrolled in the trial received active treatment. This design was 
considered more ethical in a paediatric population and was agreed with the FDA.  


2.1.2 Study design and methods 


The study design and methods are presented in Figure 3 and Table 1. 


 


Figure 3: Study design schematic13 
OL LI = open-label lead in (16 weeks); DB = double-blind (32 weeks); OLE BSA = open-label extension body surface area (136 
weeks); OLE FD = open-label extension fixed dose (224 weeks). Total maximum duration = 408 weeks.  
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Table 1. DE038 study design and methods11,12 
Item DE038 
Design RCT; double-blind, stratified, placebo-controlled, multicenter, medication-


withdrawal study with a 16-week OL LI phase, a 32-week DB withdrawal phase, 
and an OLE phase. 


Number of 
participants 


171 


Countries and 
setting 


United States,   Belgium,   Czech Republic,   France,   Germany,   Italy,   
Slovakia,   Spain; 31 sites. 


Objectives Primary objectives: 
Efficacy 
 To determine and compare disease flare in polyarticular-JIA patients treated 


with adalimumab ± MTX compared to placebo ± MTX treated patients. 
Safety 
 To contrast the safety profile of adalimumab with placebo in non-MTX-


treated patients with pJIA. 
 To contrast the safety profile of adalimumab with placebo in concomitant 


MTX-treated patients with pJIA. 
 To evaluate the long-term safety profile of repeated SC administration of 


adalimumab in paediatric patients with JIA. 
Pharmacokinetic 
 To estimate adalimumab population pharmacokinetic parameters in 


paediatric patients (at least 4 years old) with pJIA. 
 
Secondary objectives: 
Efficacy 
 To determine and compare time to onset of flare in non-MTX/adalimumab-


treated pJIA patients to non-MTX/placebo-treated pJIA patients. 
 To determine and compare disease flare in MTX/adalimumab-treated pJIA 


patients to MTX/placebo-treated pJIA patients. 
 To determine continued clinical benefit at the 30%, 50%, 70% and 90% 


improvement response in the Paediatric American College of Rheumatology 
(PedACR) scores after repeated SC administration of adalimumab. 


 To compare the efficacy of fixed dose (FD) adalimumab every other week 
(eow) based on body weight to variable eow dosing based on body surface-
area (BSA) of patients rolled over into the OLE FD phase of the trial. 


Pharmacokinetic 
 To characterise adalimumab pharmacokinetics and identify important 


patient characteristics that will explain pharmacokinetic variability in 
paediatric patients with pJIA. 


 To compare adalimumab pharmacokinetics in children with JIA to adult RA 
patients. 


 To compare the pharmacokinetics of FD eow based on body weight to 
variable eow dosing based on BSA of patients rolled-over into the OLE FD 
phase of the trial whose pharmacokinetic samples were drawn. 


Inclusion criteria  4 to 17 years of age 
 Diagnosis of pJIA according to the American College of Rheumatology 


(ACR) criteria (with any type of onset). If the disease was systemic onset, 
then the patients were to be free of any systemic JIA manifestations for at 
least 3 months before the time of qualification. 


 At the time of study screening, patients were to have had continuing active 
disease defined as 5 swollen joints and 3 joints with LOM. These joints were 
not mutually exclusive. 


 Patients were either naïve to MTX, inadequate responders to MTX, or 
intolerant of MTX. Intolerance to MTX was defined by the patient’s 
physician. MTX administration was to have been maintained for a minimum 
of 3 months prior to Screening at a dose of at least 10 mg/m2 BSA/week in 
all patients with a BSA ≤1 m2 and at least 10 mg/week in those with a BSA > 
1 m2. 
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 Duration of disease was not limited, but was to have been long enough for a 
patient to have been given an adequate trial of NSAIDs. 


 Patients were not to have received other DMARDs including penicillamine, 
hydroxychloroquine, sulfasalazine, oral or injectable gold, cyclosporine; or 
IV immunoglobulin (IV Ig); or cytotoxic agents, for at least 4 weeks prior to 
receiving the first dose of study drug. Patients currently on one or more of 
these DMARDs were to have demonstrated active disease (defined above) 
prior to a minimum 4 weeks (28 days) washout of all DMARDs. 


 Patients who were refractory to MTX after 3 months of treatment were to 
have demonstrated active disease (defined above) prior to enrollment in the 
OL LI phase. 


 Patients were not to have received an intra-articular glucocorticoid injection 
within 4 weeks (28 days) prior to enrollment into the study. 


 Patients were to have had good venous access and stable haematocrit 
≥24%. 


 All sexually active study participants were required to use contraception, 
and serum pregnancy tests were performed before dosing and during the 
trial in all girls of reproductive potential. 


 Parent or legal guardian was to have voluntarily signed and dated an 
informed consent form. Paediatric patients were to be included in all 
discussions in order to obtain verbal or written assent. 


 Parent or legal guardian was to have been willing to actively supervise 
storage and administration of study drug and to ensure that the time of each 
dose is accurately recorded in the patient's diary. 


Exclusion criteria The following criteria excluded patients from this study:- 
 Pregnant or nursing female 
 Functional class IV by ACR criteria  
 Clinically significant deviations in haematologic, hepatic, or renal indicators 
 Patients who had known positive human immunodeficiency virus (HIV) 


status. 
 Patients who had positive serology results for hepatitis B surface antigen or 


hepatitis C antibody. 
 Patients who had previous treatment with anti-TNF, anti-CD4, DAB-IL-2, 


IL1ra, or other investigative biological agent. 
 Patients who had been administered a live or attenuated vaccine within 3 


months prior to study drug administration. 
 Patients who had joint surgery within 2 months prior to the Screening 


evaluation. 
 Ongoing chronic or active infection or had recently had a major infection 


requiring hospitalisation or IV antibiotics within 30 days or oral antibiotics 
within 14 days prior to the Screening evaluation.. 


 Patients who had intra-articular, intramuscular or IV administration of 
corticosteroids within 4 weeks prior to enrollment. 


 Patients who had treatment with any other investigational agent within 30 
days or 5 half-lives of the agent, whichever was longer, prior to the 
Screening evaluation. 


 Patients who had a history of a central nervous system (CNS) neoplasm, 
active CNS infection, demyelinating disease, degenerative neurological 
disease, or any progressive CNS disease. 


 Patients who had poorly controlled diabetes. 
 Patients who had a history of active tuberculosis (TB) or listeria infection. 
 Patients who had a history of malignancy with the exception of successfully 


treated non-metastatic basal cell carcinoma of the skin. 
 Patients who had any concurrent medical condition that would, in the 


Investigator's opinion, compromise the patient's ability to tolerate study drug 
or would make the patient unable to cooperate with the protocol were 
excluded. 


 History of/or current psychiatric illness that would interfere with ability to 
comply with protocol requirements or give informed consent. 
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 Recent history of alcohol or drug abuse within the past 6 months that would 
interfere with ability to comply with protocol requirements. 


 Inability to comply with the study requirements. 
Outcomes 
(including 
definition and 
measurement 
details) 


Primary effectiveness outcome:- 
 Percentage of patients not receiving MTX who had a disease flare during 


the DB phase of the study (weeks 16 to 48).  
 PedACR 30/50/70/90/100 defined as at least 30%, 50%, 70%, 90%, 100% 


improvement, respectively, from baseline in any 3 of the following 6 core 
criteria, and ≥ 30% worsening in not more than 1 of the criteria. The criteria 
are  


o physician’s global assessment of disease activity 
o patient’s or the parent’s global assessment of overall well-being (both 


measured with the use of a 100-mm visual-analogue scale, in which 0 
represented no disease activity or an assessment of “very well” for 
overall well-being, and 100 represented the most disease activity or an 
assessment of “very poor” for overall well-being) 


o the number of joints with active arthritis  (defined as joints with swelling 
not caused by deformity or joints, in the absence of swelling, with 
limitation of passive motion accompanied by pain, tenderness, or both), 


o the number of joints with limitation of passive motion 
o physical function (measured by the Disability Index of the Childhood 


Health Assessment Questionnaire) 
o laboratory assessment of inflammation (C-reactive protein 


concentrations (CRP)) 
 


Primary safety outcome:- 
 Adverse events (evaluated based on physical examinations, laboratory 


results, and vital signs). 
 Serious Adverse Effects (SAEs) (measured as adverse effects above). SAE 


classified as:- 
o Death of patient 
o Life-threatening 
o Hospitalisation 
o Prolongation of Hospitalisation 
o Congenital Anomaly 
o Persistent or Significant Disability/Incapacity 
o Important Medical Event Requiring Medical or Surgical Intervention to 


Prevent Serious Outcome 
o Spontaneous Abortion 
o Elective Abortion 


 
All patients who discontinued study medication were followed for adverse events 
for 70 days after their last dose.  


Stratification Patients underwent stratification into two groups according to MTX use (with-
MTX and without-MTX).  


Patient enrolment  19 September 2002 to 13 January 2005 
Intervention  Phase 1: Open Label Lead-In (OL LI) 


Comparison of SC injection of 24 mg adalimumab per square meter of BSA eow 
either with or without concomitant MTX treatment for a maximum of 16 weeks. 
Patients stratified into two arms based on current MTX use. 
Arms were:- 
 adalimumab with MTX 
 adalimumab without MTX 
 
Phase 2: Double-blind (DB) 
SC injection of 24 mg adalimumab or placebo BSA eow with or without 
concomitantly MTX for 32 weeks. Total body dose of adalimumab was not to 
exceed 40 mg. 
Arms were:- 
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 adalimumab with MTX 
 Placebo with MTX 
 adalimumab without MTX 
 Placebo without MTX 
 
Phase 3: Open Label Extension Body Surface Area (OLE BSA) 
Comparison of SC injection of 24 mg adalimumab per square meter of BSA eow 
either with or without concomitant MTX treatment for a minimum of 44 weeks 
(up to a maximum of 136 weeks). 
Arms were:- 
 adalimumab with MTX 
 adalimumab without MTX 


 
 
Phase 4: Open Label Extension Fixed Dose 
Comparison of adalimumab administered SC eow either with or without 
concomitant MTX treatment for up to 224. 
Arms were:- 
 adalimumab with MTX 
 adalimumab without MTX 


Comparator For the Double-blind phase only 
Placebo with MTX  
Placebo without MTX 


Concomitant 
medication 


Stable doses of NSAIDs, low dose of stable corticosteroids (10 mg/day of 
prednisone or prednisone-equivalent medication), or both were permitted. 
Prednisone or prednisone-equivalent dose was to remain unchanged for at least 
30 days prior to enrollment. NSAID medications were to remain unchanged for 
at least 14 days prior to enrollment. Pain medications were allowed except 
during the 12 hours before a joint assessment was performed 
 
DMARDs, other than MTX, were to be discontinued 4 weeks before receiving 
the first dose of adalimumab. For patients enrolled within the MTX stratum, the 
dose of MTX was to be stable for at least 3 months prior to the Screening visit. 
For patients enrolled in the non-MTX stratum, prior MTX use was to have been 
discontinued as least 2 weeks prior to the Baseline visit. 
 
Intra-articular and soft-tissue corticosteroid injections were not permitted for 4 
weeks prior to enrollment. No corticosteroid injections were permitted during the 
OL LI phase. One intra-articular and/or soft-tissue corticosteroid injection was 
permitted after the patient was randomised into the DB phase. However, the 
joint that was injected was considered non-evaluable for 3 months. 


Sequence 
generation 


At week 16, patients with an PedACR 30 response underwent randomisation at 
a 1:1 ratio within their respective strata to receive SC injections of either 
adalimumab or placebo eow in a 32-week, double-blind treatment phase. Abbott 
generated the randomisation schedule that determined patient treatment using 
the interactive voice response system (IVRS). A separate randomisation 
scheme was generated for each stratum. 


Allocation 
concealment 


The investigators, study coordinators, assessors, patients, and parents were 
unaware of the treatment assignment during the double-blind phase of the 
study. 


Participant and 
outcome assessor 
blinding 


Yes 


Outcome assessor 
blinding to 
interventions 


The investigator, study coordinator, blinded assessor, and patient remained 
blinded to each patient's treatment throughout the course of the DB study, 
although some patients entered the OLE phase without breaking the blind. The 
blind could be broken if, in the opinion of the Investigator, it was in the patient’s 
best interest for the Investigator to know the study drug assignment. Abbott was 
to be notified before breaking the blind unless identification of study drug was 
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required for emergency therapeutic measures. Abbott was to be notified within 
24 hours of the blind being broken and the date and reason that the blind was 
broken was to have been recorded on the appropriate CRF. 


Statistical 
analyses  


Continuous variables were compared by means of analysis of covariance. 
Categorical data, including those used for the primary end-point analysis, were 
analysed with either the Pearson chi-square test or Fisher’s exact test, as 
appropriate. All comparisons were two-sided at an alpha level of 0.05.  
 
The efficacy and safety analyses were performed in an intent-to-treat (ITT) 
population. An ITT population was defined as all patients who received at least 
one dose of the study drug during the phase of the study for which the analysis 
was being conducted.   
 
The safety analyses included all patients who received the study drug during the 
designated study phase. Pre-specified analyses for the blinded phase and other 
analyses, such as that for PedACR100, for the extension phase were reported. 


Power calculation Based on 80% power, two-sided test, and an initial monotherapy responder rate 
of 70%, a minimum of 29 patients were needed per treatment group within the 
appropriate strata. However, in order to achieve a sample of 29 patients within 
each treatment group within each stratum, it was anticipated that about 42 
patients may need to be enrolled initially for each treatment group within each 
stratum assuming that there was an initial 70% responder rate. Consequently, it 
was planned that 168 patients would be enrolled in the OL LI phase of the study. 
Sample size calculation was not applicable to the OLE phases of the study as 
these phases were introduced to follow the patients for a longer period of time. 


Missing data For the primary efficacy end point and for all secondary analyses of disease 
flare, missing values were treated as disease flares. 
 
For secondary analyses of PedACR 30, 50, 70, and 90 responses during the OL 
LI and DB phases, missing values were imputed as nonresponses. In addition, 
patients in whom a flare occurred according to the protocol definition during the 
double-blind phase were classified as having no response (PedACR <30) at 
week 48, regardless of their actual PedACR responses. PedACR response rates 
during the open-label extension phase were calculated by using the last 
observation carried forward (LOCF) for missing values. 


ACR: American College of Rheumatology; BSA: Body surface area; eow: every other week; FD: fixed dose; IVRS: interactive 
voice response system; MTX: Methotrexate; NSAIDS: Non-steroidal anti-inflammatory drugs RCT: Randomised control trial 


  


2.1.3 Baseline characteristics 
 
The demographic and disease profile of the patients were consistent with a JIA population. All patients 
All patients enrolled in the study had chronic, very active, widespread joint inflammation at baseline. 
baseline. There were no statistically significant differences between groups in both demographic and 
demographic and disease baseline demographics. See Table 2 for baseline demographic and clinical 


characteristics for the OL LI phase, Table 3 for the DB phase,  


Table 4 for the OLE BSA phase and Table 5 for the OLE FD phase.  
 
Table 2:  Baseline Demographic and Clinical Characteristics (OL LI phase)11,12 
Characteristic Open-Label Lead-in Phase 


Methotrexate No Methotrexate 
Adalimumab 
(N = 85) 


Adalimumab 
(N = 86) 


Age, years, mean ± SD 11.4 ± 3.3 11.1 ± 3.8
Age category, n(%) 
  4-8 years 19 (22) 21 (24)
  9-12 years 30 (35) 32 (37)
  13-17 years  36 (42) 33 (38)
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Female sex, n (%) 68 (80) 67 (78)
Race 
  White, n(%) 81 (95) 76 (88)
Body weight, kg, mean  ± SD 43.8 ± 18.3 40.9 ± 19.3
Negative for rheumatoid factor, n/total n (%) 64/83 (77) 67/85 (79)
Duration for juvenile rheumatoid arthritis, years, mean ± SD 4.0 ± 3.7 3.6 ± 4.0


* Plus-minus values are means ± SD.  
† Race was determined by the patient or the parent 
a. The P value is based on a one way ANOVA for continuous data and on Chi-square test or Fisher's exact test if 20% of cells 
have expected cell count < 5 for categorical data. 
b. Statistically significant, ***p 0.001, **p 0.01, and *p 0.05. 


Table 3:  Baseline Demographic and Clinical Characteristics (DB phase)11,12 
 Methotrexate No Methotrexate 


Placebo 
(N = 37) 


Adalimumab
(N = 38) 


p-
value 


a,b 


Placebo 
(N = 30) 


Adalimumab 
(N = 30) 


p-
value 


a,b 
Age, years, mean ± SD 10.8 ± 3.4 11.7 ± 3.3 0.259 11.3 ± 3.8 11.1 ± 4.1 0.857
Age category, n (%) 
  4-8 years 12 (32) 6 (16)


0.149
8 (29)
7 (25)


13 (46)


8 (27) 
0.778  9-12 years 10 (27) 17 (45) 10 (33) 


  13-17 years  15 (41) 15 (40) 12 (40) 
Female sex, n (%) 30 (81) 30 (79) 0.817 20 (71) 23 (77) 0.649
Race 
  White, n(%) 36 (97) 36 (95) 0.394 27 (96) 28 (87) 0.566
Body weight, kg, mean  ± 
SD 


44.3 ± 18.9 42.1 ± 17.9 0.611 45.4 ± 
24.4


41.3 ± 17.3 0.466


Negative for rheumatoid 
factor, n/total n (%) 


30/36 (83) 27/37 (73) 0.285 21/27 
(78)


24/30 (80) 0.837


Duration for juvenile 
rheumatoid arthritis, 
years, mean ± SD 


4.0 ± 3.5 4.3 ± 4.1 0.779 2.9 ± 3.3 3.6 ± 4.0 0.444


* Plus-minus values are means ± SD.  
† Race was determined by the patient or the parent 
a. The P value is based on a one way ANOVA for continuous data and on Chi-square test or Fisher's exact test if 20% of cells 
have expected cell count < 5 for categorical data. 
b. Statistically significant, ***P 0.001, **P 0.01, and *P 0.05. 


 
Table 4: Demographic and clinical characteristics (OLE BSA phase) 
Characteristic Methotrexate No Methotrexate 


Adalimumab 
(Placebo 


during DB 
phase) 
N = 36 


Adalimumab 
24 mg/m2 
BSA eow


N = 35


p-
value 


a,b


Adalimumab 
(Placebo 


During DB 
Phase) N = 28 


Adalimumab 
24 mg/m2 


BSA eow N = 
29 


p-
value 


a,b


Age, years, 
mean ± SD 


10.9 ±3.37 11.7 ± 3.26 0.333 11.1 ± 3.53 11.4 ± 3.7 0.863


Age category, n(%) 
  4-8 years 11 (30.6) 6 (17.1) 0.288 8 (28.6) 8 (27.6) 0.873
  9-12 years 10 (27.8) 15 (42.9) 7 (25.0) 9 (31.0) 
  13-17 years 15 (41.7) 14 (40.0) 13 (46.4) 12 9 (41.4) 
Female sex 29 (80.6) 27 (77.1) 0.725 20 (71.4) 22 (75.9) 0.704
Race, n(%) 
  White 35 (97.2) 33 (97.1) 1.000 27 (96.4) 26 (92.9) 1.00
Body weight, kg, 
mean  ± SD 


44.0 ± 18.8 43.4 ± 18.04 0.896 45.4 ± 24.36 41.0 ± 17.47 0.437
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Negative for 
rheumatoid 
factor, n/total n 
(%) 


29/35 (82.9) 25/34 (73.5) 0.348 21/27 (77.8) 23/29 (79.3) 0.889


Duration for 
juvenile 
rheumatoid 
arthritis, years, 
mean ± SD 


4.1 ± 3.55 3.9 ± 3.60 0.764 2.9 ± 3.26 3.8 ± 4.05 0.375


BSA = body surface area; DB = double-blind 
a. The P value is based on a one way ANOVA for continuous data and on Chi-square test or Fisher's exact test if 20% of cells 
have expected cell count < 5 for categorical data. 
b. Statistically significant, ***P 0.001, **P 0.01, and *P 0.05. 


 
Table 5: Demographic and clinical characteristics (OLE FD phase) 
Characteristic Methotrexate No Methotrexate 


Same/ 
decreased 
dose N=28 


Increased 
dose N=31 


p value 
a,b 


Same/ 
decreased 
dose N=25 


Increased 
dose N=22 


p value 
a,b 


Age, years, mean 
± SD 


12.6 ±3.33 9.8 ± 2.86 0.001** 12.1  ± 4.28 9.8  ± 3.62 0.050*


Age category, n(%) 
  4-8 years 4 914.3) 11 (35.5) 6 (24.0) 9 (40.9) 
  9-12 years 5 (17.9) 15 (48.4) <0.001*** 4 (16.0) 8 (36.4) 0.034*
  13-17 years 19 (67.9) 5 (16.1) 15 (60.0) 5 (22.7) 
Female sex 20 (71.4) 25 (80.6) 0.406 17 (68.0) 16 (72.7) 0.724
Race, n(%) 
  White 26 (96.3) 30 (96.8) 1.000 22 (88.0) 21 (100.0) 0.239
Body weight, kg, 
mean  ± SD 


55.4  ± 
18.14 


32.0  ± 
9.64


<0.001*** 52.2  ± 
24.39


32.6  ± 
10.49 


0.001**


Negative for 
rheumatoid factor, 
n/total n (%) 


16/27 (59.3) 28/30 
(93.3)


0.002** 15/25 (60.0) 22/22 
(100.0) 


<0.001***


Duration for 
juvenile 
rheumatoid 
arthritis, years, 
mean ± SD 


3.4 ± 3.08 4.6 ± 3.58 0.191 2.7 ± 3.38 3.5 ± 3.69 0.486


a. The P value is based on a one way ANOVA for continuous data and on Chi-square test or Fisher's exact test if 20% of cells 
have expected cell count < 5 for categorical data.  
b. Statistically significant, ***P 0.001, **P 0.01, and *P 0.05. 
 


2.1.4 Results 
 
The patient flow through the study phases can be seen in Figure 4 (OLE LI and DB phase), 
Figure 5 (OLE BSA phase) and a) % of patients enrolled within treatment group. b) % of total patients enrolled in 
that particular phase. c) % of patients within strata-treatment group. 
 


 Figure 6 (OLE FD phase).  
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Figure 4: Study disposition (OL LI & DB phases) 
a) % of patients enrolled within treatment group. b) % of total patients enrolled in that particular phase. c) % of patients within 
strata-treatment group. 
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Figure 5: Study disposition (OLE BSA phase) 
a) % of patients enrolled within treatment group. b) % of total patients enrolled in that particular phase. c) % of patients within 
strata-treatment group. 
 


 
Figure 6: Study disposition (OLE FD phase) 
a) % of patients enrolled within treatment group. b) % of total patients enrolled in that particular phase. c) % of patients within 
strata-treatment group. 
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2.1.4.1 OLE LI phase primary efficacy outcomes 
 
A total of 144 (84.2%) patients were PedACR30 responders. At Week 16 there were 80 
(94.1%) patients in the MTX stratum and 64 (74.4 %) patients in the non-MTX stratum who 
were PedACR30 responders. The patients improved according to all levels of PedACR 
response during the OL LI phase as seen in Figure 7. 
 


 
Figure 7: PedACR response levels among patients receiving adalimumab with or 
without concomitant MTX 


2.1.4.2 DB phase primary efficacy outcomes 


Patients who were PedACR30 responders at the end of the OL LI phase were eligible to continue to the 
continue to the DB phase. A statistically significantly lower proportion of adalimumab-treated patients 
patients demonstrated disease flare compared to placebo-treated patients in both the MTX and non-MTX 
and non-MTX strata ( 


 
 
 
 


Table 6).  Furthermore, in both the non-MTX and MTX strata, adalimumab was superior to 
placebo in reducing the odds of a disease flare (odds ratio (OR) = 0.2; 95% CI: 0.1 to 0.6 in 
the non-MTX stratum and OR=0.3; 95% CI: 0.1 to 0.7 in the MTX stratum) after controlling 
for NSAID or corticosteroid use. Prior use of NSAIDs or corticosteroids did not seem to have 
an impact on disease flare. In the MTX stratum, adalimumab was superior to placebo for 
delayed the time to onset of disease flare (>32 weeks for the adalimumab arm; ~20 weeks 
for the placebo arm) (p=0.03). 


At the end of the DB phase, statistically significantly greater proportions of adalimumab-
treated patients achieved a PedACR30/50/70 response compared to placebo-treated 
Patients in the MTX stratum. This difference was not observed for PedACR 90 response. For 
the non-MTX stratum, the proportions of adalimumab patients achieving 
PedACR30/50/70/90 response were greater than the proportions of patients receiving 
placebo; however, the differences did not reach statistical significance ( 
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Table 6). 


 
 
 
 
 
Table 6: Primary efficacy outcomes (DB phase) 
 Non- MTX MTX 


Placebo 
(N =28 ) 


Adalimumab 24 
mg/m2 BSA eow 
(N =30 ) 


p 
Value 


Placebo 
(N =37 ) 


Adalimumab  24 
mg/m2 BSA eow 
(N =38 ) 


p 
Valuea,b 


Primary efficacy outcomes 
Disease flarec, 
n(%) 


20 
(71.4) 


13 (43.3) 0.031 24 
(64.9%)


14 (36.8) 0.015


PedACR response 
PedACR30 9 (32.1) 17 (56.7) 0.061 14 (37.8) 24 (63.2) 0.028
PedACR50 9 (32.1) 16 (53.3) 0.103 14 (37.8) 24 963.2) 0.028
PedACR70 8 (28.6) 14 (46.7) 0.156 10 (27.0) 24 (63.2) 0.002
PedACR90 5 (17.9) 9 (30.0) 0.280 10 (27.0) 16 (42.1) 0.170


a. The p value is based on Chi-square test; b. The p value is based on Pearson's Chi-square test. If cell count 
was < 5, then Fisher's exact test was used. c. Missing values were treated as disease flare. 


 
2.1.5 OLE BSA primary efficacy outcomes 


All patients who completed 32 weeks of double-blind phase or experienced a flare during the 
double-bind phase were eligible to receive open-label adalimumab during the OLE BSA 
phase. 


For patients in both the MTX and non-MTX strata, Figure 8, Figure 9, Figure 10, and Figure 
11 show a similar increase or maintenance in the proportion of patients achieving a 
PedACR30/50/70/90 response at Week 8 (the first measurement time point) of OLE BSA 
compared to the last observed value of the DB phase. The proportion of patients previously 
receiving placebo in the DB phase achieving PedACR30 at week 8 of the OLE BSA phase 
was noticeably increased from 35.4% at the end of the DB phase to 100.0% of patients at 
week 8 of the OLI BSA phase. This robust response was maintained throughout the OLE 
BSA phase.  


In those patients who received adalimumab during the DB phase, the proportion of patients 
achieving a PedACR30 response at the end of the DB phase (60.3% of patients had 
PedACR30 responses) also significantly increased by Week 8 of the OLE BSA phase 
(95.0% of patients had PedACR30 responses), and was similar in proportional change to the 
placebo group. As with the placebo group, the high percentage of adalimumab-treated 
PedACR30 responders by Week 8 of the OLE BSA phase was maintained throughout the 
OLE BSA period. In addition, PedACR50/70/90 responses were generally maintained 
throughout the OLE BSA phase. During the OLE phase, PedACR responses were sustained 
during 2 years of treatment. After 104 weeks of treatment, 40% of patients had an PedACR 
100 response. 
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Figure 8: PedACR30 Response by Stratification and Treatment Group for the OLE 
BSA phase13 


 


 


Figure 9: PedACR50 Response by Stratification and Treatment Group for the OLE 
BSA phase13 
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Figure 10: PedACR70 Response by Stratification and Treatment Group for the OLE 
BSA phase13  


 


 


Figure 11: PedACR90 Response by Stratification and Treatment Group for the OLE 
BSA phase13  


2.1.6 OLE FD primary efficacy outcomes 
 
The maintenance of PedACR responses during the OLE FD phase, regardless of whether 
patients remained on the same dose/decreased dose or increased dose, compared to the 
dose received during the OLE BSA phase is shown in Figure 12, Figure 13, and Figure 14. 
Week 0 data represented the last observed PedACR response before first dose of FD 
adalimumab. Evaluation of PedACR30/50/70/90 response rates in the OLE FD phase 
indicates that the response rate observed in the OLE BSA phase 72 weeks before the start 
of the OLE FD phase was maintained through the duration of the OLE FD phase. 
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Patients generally had positive PedACR responses throughout the entire OLE FD phase, 
regardless of whether they remained on the same/decreased dose or increased dose 
compared to the dose received during the OLE BSA phase. However, a few significant 
response differences were found based on dose change from BSA dosing and age category. 
In the age category of 9-12 years, a greater proportion of patients with increased doses were 
PedACR70 (Week 32 and final visit) and PedACR90 (Week 48 and 96) responders 
compared to patients with the same/decreased doses at these time points. Also, in the age 
category of 13-17 years and in the non-MTX stratum, statistically significantly fewer patients 
with increased doses were PedACR90 responders at Week 144 than patients with the 
same/decreased doses.  


 
Figure 12: PedACR30 Responders for the OLE FD phase Population from Week -72 of 
the OLE BSA phase (in relation to OLE FD Baseline) through the OLE FD phase13 


 


 
Figure 13: PedACR50 Responders for the OLE FD phase Population from Week -72 of 
the OLE BSA phase (in relation to OLE FD Baseline) through the OLE FD phase13  
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Figure 14: PedACR70 Responders for the OLE FD phase Population from Week -72 of 
the OLE BSA phase (in relation to OLE FD Baseline) through the OLE FD phase13 


 


2.2 Study M10-444 – pJIA aged 2-414 
 
2.2.1 Protocol identification: NCT00775437 
This was a phase 3b open-label (OL), single arm, multicentre study with a primary objective 
to evaluate the safety and efficacy of adalimumab in patients aged 2 to 4 years and patients 
older than 4 years weighing <15kg, with moderate to severe active pJIA or polyarticular 
course JIA. Very early onset of JIA is known but relatively rare; therefore, the study design 
was chosen to demonstrate safety in a very young patient population. 
 
2.2.2 Study design and methods: 
The study design and methods for M10-444 are presented in Figure 15 and  


Table 7. 


{--Screening-} {-----------------------------Open Label----------------------------} 


 


 Adalimumab given eow 


 


   
Every 12 Weeks 


Thereafter 
   


 
Day –28 to 
Day 0 


   


   


–4 Weeks  Week 24*  


Figure 15: Study design schematic15 
* Patients were treated for 24 weeks regardless of age or weight.  In the US (including Puerto Rico), at the completion of 
24 weeks, patients could continue in the study until reaching 4 years of age and weighing ≥ 15 kg.  In the EU at the completion 
of 24 weeks, patients could continue for a maximum of 1 year after reaching age 4 and ≥ 15 kg (to allow transition to an 
appropriate treatment). 
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Table 7: Study design and methods of the M10-444 study 
Item M10-444 
Design International, multicentre, open-label 
Number of 
participants 


32 


Countries and 
setting 


US, Czech Republic, France and Germany; 14 sites 


Study Objectives Primary objectives 
 To evaluate the safety of adalimumab in patients aged 2 to 4 years and 


patients older than 4 years weighing <15kg, with moderate to severe 
active pJIA or polyarticular course JIA. 


 To collect pharmacokinetic data and evaluate the efficacy of adalimumab 
in these patients 


Inclusion criteria  Patients were aged 2 to <4 years at Screening or aged ≥4 years and 
weighing <15 kg. 


 Patient had a disease diagnosis of moderately to severely active 
polyarticular or polyarticular course JIA as defined per the ILAR criteria.  


 Patients had moderately to severely active disease with 5 active joints at 
the time of study entry. 


 In the EU, patients must have previously failed, had an insufficient 
response to, or been intolerant of at least one DMARD, consistent with 
the local prescribing information for adalimumab in older patients 
(defined as arthritis affecting ≥ 5 joints at the time of treatment initiation).  


 Patient judged by the investigator to be in generally good health on the 
basis of medical history, laboratory profile, and physical examination 
performed at Screening and confirmed at Baseline.  This included, but 
was not limited to, a normal cardiopulmonary and normal neurological 
examination result. 


 Parent or legal guardian had to be able and willing to administer SC 
injections or have a qualified person available to administer SC 
injections. 


 Parent or legal guardian had to be willing to actively supervise storage 
and administration of adalimumab and had to ensure that the time of 
each dose was accurately recorded in the Patient's diary. 


 Patient must have had a negative purified protein derivative (PPD) test 
(or equivalent) at Screening.  If Patient had a positive (≥ 5 mm 
induration) PPD test result, a chest x-ray (CXR, posterior-anterior [PA] 
and lateral [LAT] views) was to be performed.  If patient had a positive 
test (or equivalent), had a past ulcerative reaction to PPD placement, 
and/or a CXR consistent with tuberculosis (TB) exposure, Patient was 
not to be enrolled into the study. 


 For patients in the EU, patient must have previously failed, had an 
insufficient response to, or been intolerant to ≥ 1 disease-modifying anti-
rheumatic drug (DMARD). 


 A parent or guardian signed and dated an ICF. 
Exclusion criteria  Patient had prior exposure to natalizumab, efalizumab, or any other 


biologic therapy, such as abatacept, anakinra, tocilizumab, rituximab.  
Any previous use of anti-tumor necrosis factor (TNF) agents, including 
etanercept, infliximab, certolizumab pegol, golimumab, and adalimumab 
was also prohibited. 


 Infection(s) requiring treatment with IV anti-infectives within 30 days prior 
to the Baseline visit or oral anti-infectives within 14 days prior to the 
Baseline visit (added to global amendment only [excludes the Czech 
Republic]). 


 Patient had undergone joint surgery within the 2 months preceding the 
Screening visit (at joints to be assessed within the study). 


 Patient had a previous diagnosis of a condition that could cause arthritis 
other than pJIA. 
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 Patient had a history of an allergic reaction or significant sensitivity to 
constituents of the adalimumab. 


 Patient had been treated with any investigational drug of chemical or 
biologic nature (e.g., anakinra or rituximab) within a minimum of 30 days 
or 5 half-lives (whichever was longer) of the drug prior to Baseline visit.  
If these biologics were approved, they would continue to be excluded. 


 Patient had a poorly controlled medical condition, such as uncontrolled 
diabetes, unstable heart disease, recent cerebrovascular accident 
(CVA), seizure disorder, and any other condition which, in the opinion of 
the investigator, would put the patient at risk by participation in the study. 


 Patient had a history of clinically significant haematologic (e.g., severe 
anaemia, leukopaenia, thrombocytopaenia, clotting) disorder, renal or 
liver disease (e.g., fibrosis, cirrhosis, hepatitis), or active gastroenteric 
ulcer. 


 Patient was considered by the investigator, for any reason, to be an 
unsuitable candidate for the study. 


 Patient had evidence of active TB infection. 
 Patient had history of moderate to severe congestive heart failure (CHF) 


(New York Heart Association class (NYHA) III or IV), recent CVA or 
thrombotic event, and any other condition which, in the opinion of the 
investigator, would have put the patient at risk by participation in the 
protocol. 


 Evidence of dysplasia or history of malignancy (including lymphoma or 
leukaemia). 


 History of demyelinating disease (including myletis) or neurologic 
symptoms, suggestive of central nervous system demyelinating disease. 


 History of invasive fungal infection (e.g., listeriosis, histoplasmosis), 
active viral disorders, or human immunodeficiency virus infection. 


 Positive hepatitis B test result. 
 Chronic recurring infections or active TB. 
 Screening laboratory and other analyses showed any of the following 


abnormal results: 
o Electrocardiogram – with clinically significant abnormalities 
o Aspartate transaminases (AST) or alanine transaminase (ALT) > 


1.75 × the upper limit of the reference range 
o Total bilirubin ≥ 3 mg/dL 
o Serum creatinine > 1.6 mg/dL (convert to mmol/L) 


 Evidence of dysplasia or history of malignancy (including lymphoma or 
leukaemia) other than a successfully treated nonmetastatic cutaneous 
squamous cell or basal cell carcinoma. 


Outcomes  Primary outcomes (safety) 
 Adverse effects  


o Any unfavorable and unintended sign (including an abnormal 
laboratory finding), symptom, or disease temporarily associated with 
the use of a medicinal (investigational) product, whether or not the 
event was considered causally related to the use of the product. 


 SAE   
o Death  
o Life-threatening 
o Hospitalisation or prolongation of hospitalisation 
o Congenital anomaly 
o Persistent or significant disability/incapacity 
o Important medical event requiring medical or surgical intervention to 


prevent serious outcome  
 
Secondary outcomes  
 PK data 
 Change from baseline in laboratory findings 
 Individual indicators of efficacy 
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 PedACR 30/50/70/90 responses as defined as at least 30%, 50%, 70%, 
90% improvement, respectively, in ≥ 3 of the 6 core set parameters with 
worsening of ≥ 30% in no more than 1 of the 6 core set parameters.   


Clinical assessments using:- 
 Physical function of the Disability Index of Childhood Health Assessment 


Questionnaire [DICHAQ] 
 Parent's Global Assessment (PGA) of Patient's overall disease 


activity (VAS) 
Efficacy assessment by physician global assessment using:- 


 PGA (VAS) 
 Joint pain and swelling 
 Number of active joints 
 Number of joints with LOM 
 CRP 
 Inactive disease – defined as:- 


o No active arthritis 
o No fever 
o No rash 
o No serositis 
o No splenomegaly 
o No generalised lymphadenopathy attributable to JIA 
o No active JIA-associated uveitis 
o Normal CRP level 
o PGA indicating clinical disease quiescence 


Recruitment/selecti
on of patients 
(method) 


Recruited by physician 


Patient enrolment 
dates 


24 March 2009 to 21 March 2013 


Intervention  Adalimumab was administered by SC injection eow in either:- 
 A 0.4-mL prefilled graduated syringe containing adalimumab 20 mg/0.4 


mL for a final concentration of 50 mg/mL (US/Puerto Rico only) OR 
 A single-use 0.8-mL vial containing adalimumab 40 mg/0.8 mL for a final 


concentration of 50 mg/mL (EU only) 
 
24 mg/m2 body surface area up to a maximum 20 mg/dose  


Comparator N/A 
Concomitant 
medication 


The continuation of prior JIA treatments, such as MTX, stable doses of 
NSAIDs and/or low-dose corticosteroids (equal to prednisone <0.2 
mg/kg/day) was permitted 


Participant blinding OL study – not blinded  
Outcome assessor 
blinding to 
interventions 


OL study – not blinded 


Statistical 
analyses, e.g. ITT  


The ITT/safety population included all patients who had received at least one 
dose of adalimumab. Safety data are summarised up to 120 weeks of 
treatment: AEs are reported as number and percentage of patients affected 
and as events per 100 patient-years (E/100 PYs). Efficacy data are presented 
based on observed values (weeks 12, 24, 60, and 96) and non-responder 
imputation (NRI) (weeks 12 and 24). Growth data was analyzed as observed. 


Power calculation The size of the study was determined based upon a commitment to the US 
FDA to provide safety and efficacy data for adalimumab when used in 2 to <4 
year old patients with JIA, and, in accordance with the FDA, the proposed 
sample size for this study was approximately 30 patients 


Missing data Two patients withdrew prior to week 60, while one patient withdrew from the 
study at the week 60 visit. Three additional patients discontinued the study 
after week 60. 
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AEs: Adverse events; DMARD: Disease modifying anti rheumatic drug; FDA: Food and drug administration; ILAR: ITT: 
Intention-to-treat; TB: Tuberculosis; MTX: Methotrexate; NRI: Non-responder imputation; NSAID: Non-steroidal anti-
inflammatory; TNF: Tumour necrosis factor   


 


2.2.3 Baseline characteristics: 
A full set of patient baseline characteristics is presented in Table 8 and baseline disease 
activity in  
Baseline disease activity was consistent with moderately to severely active JIA. 
 


Table 9.  


Table 8: Baseline characteristics by patient enrolled in Study M10-44416 
Characteristics  Adalimumab (N=32) 
Sex, n (%) 


Female 28 (87.5) 
Male 4 (12.5) 


Race, n (%) 
White 25 (78.1) 
Black 3 (9.4) 
Asian 1 (3.1) 
Other 3 (9.4) 


Ethnicity, n (%) 
Hispanic or Latino 1 (3.1) 
Non-Hispanic or Non-Latino 31 (96.9) 


Country, n 
United States of America 15 
France 4 
Czech Republic 9 
Germany 4 


Age category, n (%) 
< 4 years 28 (87.5) 
≥ 4 years 4 912.5) 


Age, years 
Mean ± SD 0.723 
Median (min – max) 3.15 (2.0 – 4.6) 


Weight, kg 
Mean ± SD 13.4 ± 1.96 
Median (min – max) 13.0 (10.4 – 18.9) 


Height, cm 
Mean ± SD 92.8 ± 5.80 
Median (min – max) 93.5 (83.0 – 102.0) 


BMI (Kg/m2) 
Mean ± SD 15.5 ± 1.25 
Median (min – max) 15.4 (13.1 – 18.5) 


BSA (Kg/m2) 
Mean ± SD 0.6 ± 0.06 
Median (min – max) 0.6 (0.5 – 0.7) 


 


Baseline disease activity was consistent with moderately to severely active JIA. 
 
Table 9: Baseline disease activity (ITT) 
Baseline Characteristic Adalimumab 


N = 32 
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TJC75 
 Mean ± SD 3.8 ± 5.02 
 Median (min – max) 2.0 (0 – 19) 
SJC66 
 Mean ± SD 8.9 ± 7.37 
 Median (min – max) 7.0 (0 – 36) 
LOM69 
 Mean ± SD 8.6 ± 7.69 
 Median (min – max) 7.0 (0 – 32) 
POM75 
 Mean ± SD 5.3 ± 4.66 
 Median (min – max) 4.5 (0 – 19) 
AJC73 
 < 5, n (%) 3 (9.4) 
 ≥ 5, n (%) 29 (90.6) 
 Mean ± SD 10.0 ± 7.47 
 Median (min – max) 7.0 (1 – 36) 
Parents' assessment of pain (VAS, mm) 
 Mean ± SD 46.1 ± 25.73 
 Median (min – max) 51.0 (0 – 83) 
Parents' global assessment of disease activity (VAS, mm) 
 Mean ± SD 47.6 ± 25.91 
 Median (min – max) 51.5 (0 – 90) 
PGA (VAS, mm) 
 Mean ± SD 55.3 ± 19.70 
 Median (min – max) 60.5 (9 – 84) 
DICHAQ 
 Mean ± SD 1.2 ± 0.66 
 Median (min – max) 1.3 (0 – 2.9) 


CRP, mg/dLa 
 Mean ± SD 1.6 ± 2.43 
 Median (min – max) 0.4 (0.4 – 12.8) 
 Normal (< 0.9 mg/dL), n (%) 19 (61.3) 
 Abnormal (≥ 0.9 mg/dL), n (%) 12 (38.7) 
 Missing, n  1 
RF, IU/mL 
 Mean ± SD 10.2 ± 1.24 
 Median (min – max) 10.0 (10.0 – 17.0) 
 Positive (≥ 12 IU/mL), n (%) 1 (3.1) 
 Negative (< 12 IU/mL), n (%) 31 (96.9) 


 
2.2.4 Results 


There were no primary efficacy variables for this study.  The primary objective of this study 
was to evaluate the safety of adalimumab and this is presented in the Safety section of this 
submission.  


2.2.4.1 PedACR response 


A PedACR30/50 response was achieved by at least 80% of patients from Week 12 through 
Week 108 when the observed and LOCF data were analysed. The percentage of patients 
with PedACR30 responses at weeks 12, 24, 60, and 96 were 94%, 90%, 90%, and 92%, 
respectively as seen in Error! Reference source not found.. All three patients completing 
week 120 had a good and sustained response achieving PedACR90. PedACR response 
rates at weeks 12 and 24, using NRI method, were similar to rates in the observed case 
analysis shown in Figure 16.  
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Figure 16. Percentage of patients achieving PedACR 30/50/70/90 responses at weeks 
12, 24, 60, and 96 (observed analysis) 


 
Figure 17. Percentage of patients achieving PedACR 30/50/70/90 responses at weeks 
12 and 24 (NRI analysis) 


2.2.4.2 Joint assessments 


A decrease in mean change from baseline was observed for all joint assessments including TJC75 
TJC75 (Table 10), SJC66 ( 
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Table 12), LOM69 (Table 13), and AJC73 (n are included in the analysis. 
 


 


 


 


 


 


 


Table 14) indicating a decrease in disease activity. The greatest change occurred from 
Week 60 through to Week 84, however, the number of patients participating decreased to 
nearly 50% during this period.  Adalimumab proved effective with sustained improvement of 
core JIA disease activity parameters for 96 weeks of therapy.  


Table 10: TJC75 by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 


Week 0 32 3.8   
Week 2 32 3.8 1.5 –2.3 ± 4.62 
Week 4 32 3.8 1.0 –2.8 ± 4.48 
Week 8 32 3.8 0.7 –3.1 ± 4.31 
Week 12 31 3.8 1.1 –2.7 ± 5.09 
Week 16 31 3.8 0.3 –3.5 ± 4.77 
Week 20 29 4.0 0.1 –3.9 ± 5.09 
Week 24 30 4.0 1.0 –3.0 ± 5.54 
Week 36 28 4.2 1.3 –2.9 ± 5.65 
Week 48 24 4.9 0.5 –4.4 ± 4.85 
Week 60 20 4.9 0.4 –4.5 ± 5.85 
Week 72 17 5.5 0.2 –5.3 ± 5.53 
Week 84 17 5.5 0.7 –4.8 ± 5.20 
Week 96 13 4.9 0.9 –4.0 ± 5.46 
Week 108 9 3.9 2.8 –1.1 ± 4.73 
Week 120 3 1.3 0.0 –1.3 ± 2.31 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 


 


Table 11: SJC66 by Visit (Observed) (ITT) 







39 
 


Visit na 
(N = 32) 


Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 


Week 0 32 8.9   
Week 2 32 8.9 4.4 –4.5 ± 6.46 
Week 4 32 8.9 3.5 –5.3 ± 6.63 
Week 8 32 8.9 2.8 –6.0 ± 5.32 
Week 12 31 9.0 2.7 –6.2 ± 4.24 
Week 16 31 9.0 2.9 –6.1 ± 6.59 
Week 20 29 8.9 2.0 –6.9 ± 5.62 
Week 24 30 9.1 2.8 –6.3 ± 5.83 
Week 36 28 8.5 2.3 –6.2 ± 4.73 
Week 48 24 8.8 2.1 –6.7 ± 5.34 
Week 60 20 9.2 0.8 –8.4 ± 7.15 
Week 72 17 10.1 1.2 –8.9 ± 6.06 
Week 84 17 10.1 0.7 –9.4 ± 7.15 
Week 96 13 9.8 1.3 –8.5 ± 6.89 
Week 108 9 10.6 4.8 –5.8 ± 3.31 
Week 120 3 7.3 0.0 –7.3 ± 2.08 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 
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Table 12: POM75 by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0 32 5.3   
Week 2 32 5.3 1.9 –3.3 ± 4.50 
Week 4 32 5.3 1.3 –4.0 ± 4.01 
Week 8 32 5.3 0.6 –4.6 ± 5.17 
Week 12 31 5.3 0.4 –4.9 ± 4.59 
Week 16 31 5.3 0.5 –4.9 ± 4.60 
Week 20 29 5.6 0.1 –5.4 ± 4.81 
Week 24 30 5.5 1.3 –4.1 ± 7.32 
Week 36 28 5.8 1.4 –4.3 ± 7.34 
Week 48 24 6.2 0.5 –5.8 ± 4.42 
Week 60 20 6.5 0.6 –5.9 ± 5.25 
Week 72 17 6.6 0.2 –6.4 ± 5.41 
Week 84 17 6.6 0.6 –6.1 ± 5.34 
Week 96 13 6.0 0.3 –5.7 ± 5.12 
Week 108 9 5.4 1.9 –3.6 ± 5.85 
Week 120 3 5.3 0.0 –5.3 ± 1.53 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 
 


Table 13: LOM69 by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0 32 8.6   
Week 2 32 8.6 4.1 –4.5 ± 7.14 
Week 4 32 8.6 3.1 –5.4 ± 6.48 
Week 8 32 8.6 3.2 –5.3 ± 5.02 
Week 12 31 8.8 3.1 –5.6 ± 4.80 
Week 16 31 8.8 2.5 –6.3 ± 6.31 
Week 20 29 8.9 2.0 –6.8 ± 6.63 
Week 24 30 9.0 3.3 –5.6 ± 5.54 
Week 36 28 8.4 3.3 –5.1 ± 5.29 
Week 48 24 9.1 3.5 –5.5 ± 7.06 
Week 60 20 9.5 4.0 –5.5 ± 8.31 
Week 72 17 10.1 3.2 –6.9 ± 7.84 
Week 84 17 10.1 1.8 –8.4 ± 6.90 
Week 96 13 8.8 1.4 –7.5 ± 6.73 
Week 108 9 9.3 4.1 –5.2 ± 3.96 
Week 120 3 6.3 0.3 –6.0 ± 2.65 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 
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Table 14: AJC73 by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0 32 10.0   
Week 2 32 10.0 5.0 –5.0 ± 6.58 
Week 4 32 10.0 3.9 –6.1 ± 6.69 
Week 8 32 10.0 3.0 –7.0 ± 5.24 
Week 12 31 10.1 2.8 –7.3 ± 4.52 
Week 16 31 10.1 3.0 –7.1 ± 5.87 
Week 20 29 10.1 2.1 –8.0 ± 5.68 
Week 24 30 10.2 3.0 –7.2 ± 5.60 
Week 36 28 9.7 2.4 –7.3 ± 5.21 
Week 48 24 10.2 2.2 –8.0 ± 5.50 
Week 60 20 10.6 1.1 –9.5 ± 7.50 
Week 72 17 11.4 1.2 –10.2 ± 6.64 
Week 84 17 11.4 1.0 –10.4 ± 7.57 
Week 96 13 10.3 1.4 –8.9 ± 7.04 
Week 108 9 10.8 4.9 –5.9 ± 3.33 
Week 120 3 7.3 0.0 –7.3 ± 2.08 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 postbaseline observation are included in the analysis. 


2.2.4.3 Health and Quality of Life assessments 


A decrease in mean change from Baseline was observed for the Parent's Global 
Assessment of patient's overall disease activity (e similar to the observed data. 


Table 15), the Parent's Assessment of Pain ( 
 
 


Table 16), and the PGA of Disease Activity (Table 17) from Week 12 through Week 120, 
indicating an improvement in disease activity. These assessments use a VAS, which is 
scored on a scale from 0 mm (absence of symptoms) to 100 mm (maximum symptoms) for 
the parameters assessed.  In the observed data set, the largest mean changes (range from 
–42.6 to –47.7 mm) occurred from Week 72 through Week 120; however, the number of 
assessments completed during those scheduled visits decreased to nearly 50% by Week 72.  
Results from analysis of the LOCF data were similar to the observed data. 


Table 15: Parent's Global Assessment of Patient's Disease Activity by Visit 
(Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0  47.6   
Week 12 31 48.9 20.9 –28.1 ± 29.91 
Week 24 30 48.1 15.8 –32.2 ± 29.74 
Week 36 27 48.5 13.4 –35.1 ± 27.42 
Week 48 24 49.0 13.4 –35.6 ± 32.19 
Week 60 21 47.0 12.4 –34.5 ± 33.31 
Week 72 17 53.3 9.5 –43.8 ± 25.58 
Week 84 17 53.3 10.7 –42.6 ± 28.62 
Week 96 13 56.6 10.8 –45.8 ± 29.10 
Week 108 9 59.3 19.4 –39.9 ± 37.54 
Week 120 3 58.0 10.3 –47.7 ± 34.96 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
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b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 
and at least 1 post-baseline observation are included in the analysis. 


 


 
 
 
Table 16: Parent's Assessment of Pain by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0  46.1   
Week 12 31 45.0 17.8 –27.2 ± 25.36 
Week 24 30 44.2 14.7 –29.5 ± 28.28 
Week 36 27 46.8 9.3 –37.5 ± 24.88 
Week 48 24 47.0 8.7 –38.3 ± 27.33 
Week 60 21 51.3 16.1 –35.2 ± 34.40 
Week 72 17 55.6 6.5 –49.1 ± 22.22 
Week 84 17 55.6 11.6 –43.9 ± 28.55 
Week 96 13 53.6 8.5 –45.1 ± 26.45 
Week 108 9 58.4 11.7 –46.8 ± 26.49 
Week 120 3 53.3 3.3 –50.0 ± 18.52 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 
 
 


Table 17: Physician's Global Assessment of Disease Activity by Visit (Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0  55.3   
Week 12 31 54.5 13.1 –41.4 ± 21.20 
Week 24 30 55.3 10.0 –45.3 ± 21.32 
Week 36 28 53.0 10.0 –43.0 ± 23.90 
Week 48 24 55.9 9.4 –46.5 ± 18.35 
Week 60 21 56.1 13.4 –42.7 ± 28.17 
Week 72 17 59.5 8.4 –51.1 ± 19.53 
Week 84 17 59.5 9.0 –50.5 ± 16.77 
Week 96 13 59.1 11.6 –47.5 ± 24.42 
Week 108 9 61.7 13.3 –48.3 ± 28.24 
Week 120 3 57.7 1.3 –56.3 ± 5.13 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 


2.2.4.4 Physical function (DICHAQ) 


DICHAQ is a patient reported outcome measure and the physical function portion of the 
questionnaire encompasses 8 categories, including dressing and grooming, arising, eating, 
walking, hygiene, reach, grip, and activities.  The questionnaire is scored on a scale of 0 (no 
disability) to 3 (complete disability). 


A decrease in mean change from Baseline was observed for the DICHAQ from Week 12 
through Week 120, indicating an improvement in disease activity (Table 18).  In the 
observed data set, the largest mean change from Baseline (–0.9) occurred at Week 72 and 
Week 84; however, the number of assessments completed during those scheduled visits 
decreased to approximately 50% (Table 18).  Results from analysis of the LOCF data were 
similar to the observed data. 
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Table 18: Disability Index of Child Health Assessment Questionnaire by Visit 
(Observed) (ITT) 
Visit na 


(N = 32) 
Baselineb Mean Visit Mean Change from Baseline 


Mean ± SD 
Week 0  1.2   
Week 12 31 1.2 0.7 –0.5 ± 0.64 
Week 24 30 1.2 0.7 –0.5 ± 0.69 
Week 36 27 1.1 0.5 –0.6 ± 0.70 
Week 48 24 1.1 0.4 –0.6 ± 0.68 
Week 60 21 1.0 0.5 –0.6 ± 0.71 
Week 72 16 1.2 0.3 –0.9 ± 0.64 
Week 84 17 1.2 0.3 –0.9 ± 0.68 
Week 96 13 1.1 0.3 –0.8 ± 0.56 
Week 108 9 1.0 0.3 –0.8 ± 0.63 
Week 120 3 1.0 0.2 –0.8 ± 1.09 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 


2.2.4.5 Physical function (CHQ-PF50) 


The CHQ-PF50 is a patient-reported outcome measure that includes 50 questions related to 
physical and mental health, social limitations, and impact on parents and family.  Scores for 
each category were converted to a scale from 0 (implies higher disease activity) to 100 
(implies lower disease activity). 


At Week 12, mean change from Baseline increased for all categories and the greatest 
increase was observed for physical functioning, role/social limitations/emotional/behavioural, 
and role/social limitations – physical, and bodily pain/discomfort (Table 19).  Other 
categories showed a slow, steady increase in mean from Baseline through Week 120.  The 
categories that demonstrated the greatest increase overall were global health, physical 
functioning, role/social limitations – physical, bodily pain/discomfort, and parental impact – 
emotional (Table 19, split across the next few pages). Results for the observed and LOCF 
data were similar. 


Table 19: Child's Health Questionnaire Parent Form by Visit (Observed) (ITT) 
Category 
  Visit 


na 
(N = 32) 


Baselineb 
Mean 


Visit Mean Change from 
Baseline 


Mean ± SD 
Global health 


 Week 0  50.5   
 Week 12 29 49.8 66.9 17.1  ± 29.48 
 Week 24 28 52.7 76.4 24.3  ± 25.77 
 Week 36 24 51.7 77.0 25.0  ± 27.27 
 Week 48 22 47.0 75.9 30.9  ±23.79 
 Week 60 19 50.3 66.8 21.8  ± 27.35 
 Week 72 17 47.1 78.5 31.5  ± 24.86 
 Week 84 17 47.1 73.2 26.2  ± 25.89 
 Week 96 11 45.9 78.6 32.7  ± 20.66 
 Week 108 8 37.5 74.4 36.9  ± 19.99 
 Week 120 3 40.0 85.0 45.0  ± 17.32 
 
 







44 
 


 
 
 
 
Table 19: Child's Health Questionnaire Parent Form by Visit (Observed) (ITT) - 
Continued 


Physical functioning 
 Week 0  50.9   
 Week 12 31 50.9 81.5 30.6  ± 32.14 
 Week 24 30 52.1 83.7 31.6  ± 31.91 
 Week 36 27 52.3 88.7 36.4  ± 31.26 
 Week 48 23 56.5 88.6 31.5  ± 28.39 
 Week 60 21 54.8 83.9 29.0  ± 32.30 
 Week 72 16 52.5 93.1 40.6  ± 27.00 
 Week 84 17 51.4 91.4 40.0  ± 30.44 
 Week 96 13 55.6 90.0 34.3  ± 27.88 
 Week 108 9 54.9 92.0 37.0  ± 27.92 
 Week 120 3 44.4 98.1 53.7  ± 8.49 


Role/social limitations/emotional/behavioural 
 Week 0  75.2   
 Week 12 23 73.4 94.7 20.8  ± 32.53 
 Week 24 22 74.9 93.5 17.7  ± 29.43 
 Week 36 20 76.7 92.8 17.2  ± 25.86 
 Week 48 18 78.4 95.0 16.0  ± 27.28 
 Week 60 16 77.8 96.9 20.8  ± 31.91 
 Week 72 13 72.2 99.3 26.5  ± 32.25 
 Week 84 13 72.6 94.4 20.5  ± 33.29 
 Week 96 9 69.1 100.0 30.9  ± 32.76 
 Week 108 7 71.4 95.8 23.8  ±  25.20 
 Week 120 2 66.7 100.0 33.3  ±  47.14 


Role/social limitations – physical 
 Week 0  61.3   
 Week 12 21 57.6 88.5 28.6  ± 32.97 
 Week 24 20 59.1 94.2 31.7  ± 35.00 
 Week 36 18 60.0 91.7 30.6  ± 39.30 
 Week 48 17 60.8 90.0 27.5  ± 37.24 
 Week 60 15 62.2 95.6 34.4  ± 39.07 
 Week 72 12 59.0 95.8 36.1  ± 41.34 
 Week 84 12 58.3 92.7 34.7  ± 43.50 
 Week 96 8 54.2 97.2 41.7  ± 37.80 
 Week 108 6 41.7 91.7 47.2  ± 37.14 
 Week 120 1 33.3 100.0 66.7 


Bodily pain/discomfort 
 Week 0  40.0   
 Week 12 30 40.7 76.5 35.0  ± 30.60 
 Week 24 29 41.4 78.0 36.2  ± 32.99 
 Week 36 26 40.4 80.0 38.8  ± 27.76 
 Week 48 23 42.2 80.4 41.7  ± 29.64 
 Week 60 20 39.5 74.8 39.0  ± 34.78 
 Week 72 17 36.5 84.7 48.2  ± 20.38 
 Week 84 17 36.5 77.6 41.2  ± 25.47 
 Week 96 13 40.8 83.1 42.3  ± 23.51 
 Week 108 9 38.9 80.0 41.1  ± 37.56 
 Week 120 3 50.0 100.0 50.0  ± 17.32 
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Table 19: Child's Health Questionnaire Parent Form by Visit (Observed) (ITT) - 
Continued 


Category 
  Visit 


na 
(N = 32) 


Baselineb Mean Visit Mean Change from Baseline 
Mean ± SD 


Behaviour 
 Week 0  70.4   
 Week 12 29 71.0 75.6 5.6  ± 15.78 
 Week 24 28 72.3 75.7 4.2  ± 13.58 
 Week 36 27 72.4 72.8 0.4  ± 16.87 
 Week 48 24 74.4 78.0 3.6  ± 17.04 
 Week 60 21 75.8 75.5 –0.3  ± 13.95 
 Week 72 17 74.0 74.1 0.1  ± 16.44 
 Week 84 17 74.0 75.4 1.5  ± 13.97 
 Week 96 13 69.5 76.6 7.1  ± 11.81 
 Week 108 9 71.1 80.0 8.9  ± 10.46 
 Week 120 3 63.3 57.2 –6.1  ± 31.28 


Global behaviour item 
 Week 0  68.8   
 Week 12 19 72.3 75.4 4.5  ± 18.17 
 Week 24 19 68.8 76.7 10.8  ± 17.66 
 Week 36 18 68.3 79.0 9.2  ± 25.04 
 Week 48 16 75.0 76.3 4.1  ± 18.55 
 Week 60 13 83.1 76.2 –3.5  ± 20.35 
 Week 72 10 81.0 82.0 2.0  ± 15.31 
 Week 84 11 82.9 78.4 –5.0  ± 14.32 
 Week 96 9 77.2 79.2 0.0  ± 17.68 
 Week 108 6 81.7 80.0 –4.2  ± 10.21 
 Week 120 1 85.0 76.7 –25.0 


Mental health 
 Week 0  75.6   
 Week 12 31 77.3 80.8 3.5  ± 11.12 
 Week 24 30 77.3 80.8 3.5  ± 10.76 
 Week 36 27 76.1 80.2 4.1  ± 14.01 
 Week 48 24 77.1 82.5 5.4  ± 11.88 
 Week 60 21 77.6 79.8 2.1  ± 14.02 
 Week 72 17 77.1 82.1 5.0  ±12.37 
 Week 84 17 77.1 79.7 2.6  ± 8.50 
 Week 96 13 81.2 85.4 4.2  ±11.88 
 Week 108 9 82.8 81.9 –0.8  ± 15.00 
 Week 120 3 83.3 80.0 –3.3  ± 20.21 


Self esteem 
 Week 0  73.4   
 Week 12 23 74.0 86.5 10.6  ± 23.91 
 Week 24 22 74.3 87.2 10.5  ± 24.75 
 Week 36 19 74.9 92.0 16.8  ± 22.02 
 Week 48 16 77.8 92.9 15.2  ± 22.60 
 Week 60 14 81.1 91.6 10.2  ± 22.53 
 Week 72 13 83.5 81.7 –2.8  ± 31.78 
 Week 84 13 83.5 93.9 9.4  ± 18.52 
 Week 96 9 88.9 96.6 6.9  ± 19.87 
 Week 108 6 95.1 93.2 –4.2  ± 10.87 
 Week 120 1 91.7 93.1 4.2 
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Table 19: Child's Health Questionnaire Parent Form by Visit (Observed) (ITT) - 
Continued 
Category 
  Visit 


na 
(N = 32) 


Baselineb Mean  Change from Baseline 
Visit Mean Mean ± SD 


General health perceptions 
 Week 0  43.0   
 Week 12 26 43.3 44.8 0.7  ±  14.27 
 Week 24 25 44.1 49.3 3.8  ± 14.98 
 Week 36 22 41.6 50.6 6.2  ± 15.99 
 Week 48 19 41.8 51.2 7.2  ± 13.36 
 Week 60 18 43.1 45.7 0.7  ± 10.65 
 Week 72 15 43.2 52.8 9.1  ± 10.10 
 Week 84 15 43.2 51.4 7.2  ± 13.03 
 Week 96 11 40.2 52.0 10.9  ± 16.00 
 Week 108 7 41.4 52.9 9.0  ± 16.61 
 Week 120 3 46.9 51.7 4.7  ± 12.92 


Change in health 
 Week 0  2.8   
 Week 12 30 2.8 4.2 1.4  ± 1.75 
 Week 24 29 2.9 4.6 1.7  ± 1.67 
 Week 36 25 2.9 4.6 1.7  ± 1.80 
 Week 48 22 2.8 4.5 1.7  ± 2.40 
 Week 60 20 3.0 4.2 1.3 ± 2.57 
 Week 72 16 2.8 4.4 1.6  ± 2.13 
 Week 84 16 2.8 4.1 1.3  ± 1.98 
 Week 96 12 3.0 4.5 1.5  ± 2.02 
 Week 108 8 3.0 4.0 0.9  ± 2.70 
 Week 120 3 1.3 3.7 2.3  ± 0.58 


Parental impact – emotional 
 Week 0  43.8   
 Week 12 30 43.9 54.0 11.4  ± 26.12 
 Week 24 28 45.2 62.9 19.0  ± 28.59 
 Week 36 26 43.3 69.8 29.2  ± 33.10 
 Week 48 23 44.2 76.0 34.1  ± 33.98 
 Week 60 20 45.4 75.8 31.7  ± 32.40 
 Week 72 16 43.2 74.5 34.4  ± 36.37 
 Week 84 16 43.2 69.1 27.6  ± 41.69 
 Week 96 11 37.5 77.8 43.9  ± 40.15 
 Week 108 8 26.0 75.9 46.9  ± 40.81 
 Week 120 2 8.3 80.6 62.5  ± 41.25 


Parental impact – time 
 Week 0  69.2   
 Week 12 30 68.9 74.4 4.6  ± 24.50 
 Week 24 28 69.0 80.8 13.5  ± 28.59 
 Week 36 26 69.7 90.9 21.8  ± 24.24 
 Week 48 23 72.0 90.7 18.4  ± 24.76 
 Week 60 20 73.3 85.7 13.3  ± 31.55 
 Week 72 16 71.5 94.1 22.2  ± 30.09 
 Week 84 16 71.5 89.5 17.4  ± 35.13 
 Week 96 12 66.7 88.0 20.4  ± 27.15 
 Week 108 8 65.3 82.7 15.3  ± 25.85 
 Week 120 2 44.4 100.0 55.6  ± 62.85 
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Table 19: Child's Health Questionnaire Parent Form by Visit (Observed) (ITT) - 
Continued 
Category 
  Visit 


na 
(N = 32) 


Baselineb Mean Visit Mean Change from Baseline 
Mean ± SD 


Family activities 
 Week 0  70.6   
 Week 12 30 70.1 79.0 8.3  ± 28.41 
 Week 24 28 70.1 87.1 17.6  ± 24.15 
 Week 36 26 70.2 90.6 20.0 ± 28.50 
 Week 48 23 70.7 88.0 16.8  ± 26.43 
 Week 60 20 71.7 86.1 14.8  ± 30.90 
 Week 72 16 71.1 89.0 17.2  ± 31.43 
 Week 84 16 71.1 90.0 18.2  ± 30.27 
 Week 96 12 67.4 87.8 19.4  ± 27.60 
 Week 108 8 60.9 83.8 20.8  ± 29.38 
 Week 120 2 27.1 97.2 68.8  ± 20.62 


Family cohesion 
 Week 0  76.8   
 Week 12 30 76.5 78.4 2.5  ± 14.00 
 Week 24 28 77.9 82.2 4.3  ± 23.28 
 Week 36 26 74.0 79.8 5.6  ± 20.66 
 Week 48 23 76.1 79.0 3.7  ± 15.61 
 Week 60 20 76.0 81.7 4.8  ± 16.66 
 Week 72 16 73.4 80.9 7.2  ± 29.15 
 Week 84 16 73.4 82.1 8.4  ± 39.19 
 Week 96 12 67.1 85.8 18.8  ± 35.36 
 Week 108 8 64.4 83.9 19.4  ± 35.30 
 Week 120 2 85.0 66.7 –27.5  ± 38.89 
N = number of patients in the ITT population; n = number of patients with a nonmissing value at each visit. 
a. Number of patients with both Baseline and Visit means whose values were used to calculate mean change from Baseline. 
b. Baseline is defined as the last nonmissing value prior to the first dose of study drug.  Patients with nonmissing Baseline 


and at least 1 post-baseline observation are included in the analysis. 


2.3 Study M10-240 – pJIA aged 4-17 in Japan17 
 
2.3.1 Protocol identification: NCT00690573 


The primary objective of this single-arm, OL study was to evaluate the efficacy, 
pharmacokinetics, and safety of adalimumab in patients aged 4 to 17 years with JIA in 
Japan.   


2.3.2 Study design and methods 


The study design and methods are described in Table 20. It should be noted that the due to 
the study design, direct comparisons between treatment groups are not possible; this was 
not a RCT and therefore is not a comparative study. Baseline characteristics of the enrolled 
participants were variable and therefore study populations are not directly comparable. 


Table 20: Study M10-240 design and methods17  
Item M10-240 
Design Single-arm, open-label, multicenter study of adalimumab 
Number of participants 25 
Countries and settings Japan, 14 sites 
Objectives The primary objective of this study was to evaluate the efficacy, 


pharmacokinetics, and safety of adalimumab therapy in paediatric patients 
with pJIA in Japan. 


Inclusion criteria  Paediatric patients aged 4 to 17 years 
 Diagnosis of pJIA by ACR criteria at screening 
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 Active disease defined as five or more swollen joints (not due to 
deformity) and three or more joints with limitation of passive motion 
due to pain and/or pain by pressure (tenderness) 


 Patients could have systemic, polyarticular, or oligoiarticular JIA at 
disease onset but free of any systemic JIA manifestations for at least 
12 weeks before screening. 


 Patients must have an inadequate clinical response (or intolerance) to 
NSAIDs or MTX (8–10 mg per 1 m2 of body surface area per week for 
12 weeks or more), or other conventional therapies for JIA such as 
corticosteroids. 


 Negative urine pregnancy test at screening and baseline for all post-
pubertal females. 


 Use of use of adequate contraception during the study and for 150 
days after last injection was required for all sexually active patients. 


Exclusion criteria  Patients with a history of or comorbid inflammatory joint disease other 
than JIA, including psoriatic arthritis, arthritis related to enthesopathy, 
and systematic lupus erythematosus. 


 Patients classified as functional class IV by ACR criteria, prior 
treatment with alkylating agents or biologic therapies for JIA, joint 
surgery within 8 weeks prior to screening, or articular corticosteroids or 
sodium hyaluronate within 28 days prior to baseline. 


 Significant cardiac disease 
 Abnormal laboratory values 
 Positive serology for anti-human immunodeficiency virus antibody, 


hepatitis B surface antigen, or hepatitis C antibody 
 History of a central nervous system (CNS) neoplasm 
 Active CNS infection, demyelinating disease, degenerative 


neurological disease, or any progressive CNS disease 
 Ongoing chronic or active infection or any major episode of infection 


requiring hospitalisation or treatment with IV antibiotics within 28 days 
or oral antibiotics within 14 days prior to screening; history of Listeria 
infection 


 Tuberculosis confirmed by chest X-ray or chest computed tomography 
at screening or confirmed history of tuberculosis 


 History of cancer, lymphoma, leukaemia, or lymphoproliferative 
disease other than a successfully treated nonmetastatic cutaneous 
squamous cell or basal cell carcinoma and/or localised carcinoma in 
situ of the cervix; and vaccination with a live vaccine within 12 weeks 
of study drug administration through 70 days of the last dose. 


Outcomes (including 
definition and 
measurement details) 


Clinical measures were assessed at weeks 2, 4, 8, 16, and 24 and every 12 
weeks after Week 24.  
 
Primary effectiveness outcome  
 PedACR scores as assessed by:- 


o Physician’s Global Assessment of disease activity (PhGA) 
o Patient’s Global Assessment of well-being (PaGA) 
o Active joint count in 73 joints (AJC73) 
o Limitation of motion in 69 joints (LOM69) 
o Childhood Health Assessment Questionnaire (CHAQ) to assess 


physical function 
o CRP concentration. 


 
PedACR 30 response was defined as ≥30 % improvement in at least three 
of six JIA core criteria and ≥30 % worsening in not more than one of six JIA 
core criteria. PedACR 50/70/90 responses were defined similarly according 
to the respective level of response for at least three of the six JIA core 
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criteria and ≥30 % worsening in not more than one of six JIA core criteria. 
 
 
Primary safety outcomes 
 Incidence of SAEs and AEs of interest assessed by: 


o Observational AEs 
 
Duration of exposure was calculated as the number of days between the 
first dose of study drug and the last dose plus 14 days. 


Stratification N/A 
Patient enrolment  From May 2008 to August 2010 
Intervention  Adalimumab  


 
After a 2- to 4-week screening period, patients received SC adalimumab 
injections eow. 
 
Patients weighing <30 kg received adalimumab 20 mg eow and patients 
weighing ≥30 kg received adalimumab 40 mg eow. Adalimumab dosage 
was re-evaluated based on actual body weight at week 16 and every 12 
weeks after week 24 through week 60. 


Comparator N/A 
Concomitant 
medication 


With MTX: N=20 
Without MTX: N=5  
 
DMARDs other than MTX were to be discontinued at least 28 days before 
baseline. NSAIDs or low-dose corticosteroids (≤0.2 mg/kg of prednisone per 
day, up to a maximum of 10 mg/day, including SC or intramuscular 
injection) were permitted at stable doses. 


Sequence generation N/A 
Allocation concealment Based on pharmacokinetic simulations performed using body surface area-


dependent dosing data from a Western (USA and Europe) clinical JIA study 
(NCT00048542) a fixed dose dosing regimen was established in which two 
different doses of adalimumab were administered based on body weight. 


Participant and 
outcome assessor 
blinding 


N/A 


Outcome assessor 
blinding to 
interventions 


N/A 


Statistical analyses  Efficacy analyses were conducted on the full analysis set, which was 
defined as all patients who received at least one dose of study drug.  
 
The primary efficacy endpoint, PedACR 30 response rate at week 16, was 
analysed with non-responder imputation (NRI), whereby patients with 
missing data at week 16 or who failed to meet PedACR 30 response at 
week 16 were considered non-responders. 
 
Secondary endpoints, including longitudinal data for PedACR 30/50/70/90 
response rates and the JIA core variables from week 16 through week 60, 
were analysed using observed cases. 
 
Serum adalimumab and AAA concentrations were summarised 
descriptively. The numbers and percentages of patients who experienced 
AEs with an onset on or after the first adalimumab injection up to 70 days 
(five half-lives) after the last injection were summarized for the safety 
analysis set, which was identical to the full analysis set 
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AAA: anti-adalimumab antibody; CHAQ: Childhood Health Assessment Questionnaire; CRP: C-Reactive Protein; DMARDs: 
Disease modifying anti-rheumatic drugs; eow: Every other week; MTX: Methotrexate; NSAIDs: Non-steroidal anti-inflammatory 
drugs; PhGA: Physician’s Global Assessment of disease activity; PaGA: Patient’s Global Assessment of well-being 


 


2.3.3 Baseline Characteristics  
 
Baseline demographic and clinical characteristics were similar between groups (Table 24). 
However, baseline anti-cyclic citrullinated peptide (anti-CCP) antibody concentrations were 
considerably greater in patients who were receiving MTX compared with those not receiving 
MTX. All patients had pJIA at disease onset, except for one patient (not receiving MTX) who 
had oligoarticular JIA at disease onset. 
 


Table 21: Baseline Characteristics for study M10-24017 
Demographics Adalimumab 


with MTX 
(N=20) 


Adalimumab 
without MTX 


 (N=5) 


All Patients 
 (n = 25) 


Age 
    Mean (SD), years 13.2 (3.22) 12.6 (4.39) 13.0 (3.38) 
    4–12 years, n (%) 9 (45) 3 (60) 12 (48) 
   13–17 years, n (%) 11 (55) 2 (40) 13 (52) 
Female, n (%) 15 (75) 5 (100) 20 (80) 
Body weight 
     Mean (SD), kg 40.5 (11.28) 35.3 (16.64) 39.5 (12.31) 
     ≥30 kg, n (%) 14 (70) 3 (60) 17 (68) 
Duration of JIA, mean (SD), years 4.8 (3.97) 4.2 (2.75) 4.7 (3.72) 
RF positive, n (%) 14 (70) 3 (60) 17 (68) 
Anti-CCP antibody, mean (SD), U/mL 105.5 (135.67) 8.5 (15.50) 86.1 (127.19) 
LOM69, mean (SD) 8.6 (5.65) 5.8 (2.05) 8.0 (5.22) 
AJC73, mean (SD) 12.0 (6.10) 13.6 (9.32) 12.3 (6.66) 
CRP concentration 
Abnormal (>0.3 mg/dL), n (%) 11 (55) 3 (60) 14 (56) 
Mean (SD), mg/dL 1.0 (1.32) 3.6 (3.86) 1.5 (2.22) 
CHAQ (0–3), mean (SD) 0.8 (0.79) 0.7 (1.11) 0.8 (0.84) 
PhGA (0–100 mm), mean (SD) 56.5 (18.49) 58.6 (25.83) 56.9 (19.56) 
PaGA (0–100 mm), mean (SD) 44.6 (24.84) 48.6 (34.20) 45.4 (26.19) 
AJC: active joint count; CCP: cyclic citrullinated peptide; CHAQ: Childhood Health Assessment Questionnaire; CRP: C-reactive 
Protein; JIA: juvenile idiopathic arthritis; LOM: limitation of motion;  MTX: methotrexate;, PaG: Patient’s Global Assessment; 
PhGA: Physician’s Global Assessment; RF: rheumatoid factor;  SD: standard deviation 


 


2.3.4 Results 
 
Twenty-four patients completed 24 weeks of therapy, including the primary endpoint 
assessment at week 16, and 22 patients completed up to 60 weeks. Three patients 
discontinued the study due to lack of efficacy. All three were in the concomitant MTX group. 
The average duration of adalimumab treatment through week 60 was 393 days.  
 
2.3.4.1 Primary efficacy outcome  
 
Overall, a very high proportion of patients achieved PedACR 30 at week 16 and week 60 of 
adalimumab therapy (see Error! Reference source not found.) 
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Figure 18: PedACR 30 response rates 
a: PedACR 30 response rates at week 16 of adalimumab therapy (NRI).  
b: PedACR 30 response rates over time with adalimumab therapy (as observed) (black diamond with MTX, grey circle without 
MTX) 


 
PedACR 50/70 response rates at week 16 of adalimumab therapy were generally consistent 
with those at Week 60, with approximately 90 and 75% of patients achieving these levels of 
response. Overall, PedACR 90 response rates increased from ≤20 % at week 16 to 50 % at 
week 60. Overall, PedACR 90 response rates increased from ≤20 % at week 16 to 50 % at 
week 60. 
 
Adalimumab therapy was associated with improvements in each of the six JIA core variables 
over time (Table 22). Mean decreases in disease activity generally started as early as week 
2 (data not shown) and remained consistent with improvements observed through week 60. 
 
Table 22: JIA core variables at Weeks 16 and 60 of adalimumab therapy, as observed17 
 Adalimumab with MTX Adalimumab without MTX 


Mean 
baseline 


value 


Mean visit 
value


Mean % 
Change


Mean baseline 
value


Mean visit 
value 


Mean % 
Change 


Week 6 
PhGA (mm) 55.8 20.6 −64.8 58.6 10.6 −83.8
PaGA (mm) 44.7 22.1 −50.5 48.6 15.4 −74.5
AJC73 11.0 3.8 −59.9 13.6 3.2 −80.3
LOM69 7.5 3.7 −38.3 5.8 1.6 −76.7
CHAQ 0.7 0.4 −32.8 0.7 0.4 −35.7
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CRP (mg/dL) 0.9 0.3 −23.8 3.6 1.7 −65.1
Week 60 
PhGA (mm) 55.0 16.7 −74.0 58.6 12.8 −81.5
PaGA (mm) 42.9 16.6 −51.7 48.6 27.0 −48.6
AJC73 11.1 1.9 −81.5 13.6 3.0 −79.8
LOM69 7.6 1.5 −78.7 5.8 2.4 −72.2
CHAQ 0.7 0.2 −46.9 0.7 0.5 −41.0
CRP (mg/dL) 1.0 0.4 −46.6 3.6 1.4 −4.0
AJC: active joint count; CHAQ: Childhood Health Assessment Questionnaire; CRP: C-reactive protein; LOM: limitation of 
motion; MTX: methotrexate; PaGA: Patient’s Global Assessment; PhGA Physician’s Global Assessment 


2.4 Study M11-328 – ERA aged 6-17 
 
2.4.1 Protocol identification: NCT0116628218,19 
 
The primary objectives of this double-blind, placebo-controlled, OL rescue/extension  study 
(Figure 19) were to evaluate the safety and efficacy of adalimumab given SC eow as 
compared with placebo in paediatric patients with ERA and the pharmacokinetics (PK) and 
immunogenicity of adalimumab following SC administration in the patient population.  
 
2.4.2 Study design and methods 
 
The study design and methods of this study are described in Table 23.  
 
The study included a: 


 screening period (30 days) 
 DB placebo-controlled treatment period with an early escape option (12 weeks) 
 OL adalimumab eow treatment period (maximum 144 weeks) 
 follow-up phone call (70 days after last dose of adalimumab) 


 


Figure 19: Study design schematics 


* Patients fulfilling protocol defined criteria for worsening of ERA may early escape into OL period. 
** Patients who have failed to demonstrate improvement in ERA may early escape into the OL period. 
*** Each patient will receive a maximum of 144 weeks of OL ADA. The OL period continues until Week 156 or until a patient 
has completed 108 weeks of treatment (from Baseline) and adalimumab has received country and local (if applicable) 
regulatory approval for ERA, whichever occurs first. 
 
Table 23: Study M11-328 design and methods 
Item Study M11-328 
Design RCT; double-blind, placebo-controlled, multiple-centre, multiple dose study with 


an OL rescue/extension period 
Number of 
participants 


46 


Countries and Canada, France, Germany, Italy, Mexico, Poland, Spain, Sweden, and 
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setting Switzerland; 16 sites 
Objectives  Evaluate the efficacy and safety of adalimumab given SC eow compared 


to placebo in paediatric patients with ERA 
 To examine the pharmacokinetics and immunogenicity of adalimumab 


following SC administration in this patient population.  
Inclusion criteria  Patients (age ≥ 6 to < 18 years at Baseline)  


 A diagnosis of ERA as defined by the ILAR prior to patient's sixteenth 
birthday.  


 Diagnosis of ERA as defined by ILAR 
 Disease activity defined as at least 3 active joints and evidence of 


enthesitis in at least one location 
 Inadequate response or intolerance to at least one nonsteroidal anti-


inflammatory drug and at least one disease modifying anti-rheumatic 
drug, either sulfasalazine or MTX. 


 Patient must have had an updated immunisation schedule according to 
the Canadian Immunization Guide in Canada, the Mexican Immunization 
Guide in Mexico, or the local European guideline. 


 If female, patients who were sexually active and were of childbearing 
potential were to practice an approved method of birth control throughout 
the study and for 150 days after last dose of study drug. 


 Signed inform consent from the parent or legal guardian. 
 Parent or legal guardian willing to actively supervise storage and 


administration of study drug and to ensure that the time of each dose was 
accurately recorded in the patient’s diary. 


 Patient was judged to be in good health as determined by the PI on the 
basis of results of medical history, laboratory profile, physical 
examination, CXR (if indicated by TB screening test results), and 12-lead 
ECG performed during Screening. 


 Patient had a negative PPD test and/or QuantiFERON-TB Gold test. If 
the patient had a positive (≥ 5 mm induration) PPD test and/or 
QuantiFERON-TB Gold test at Screening, a CXR (post anterior and 
lateral view) was to be performed for evaluation of active TB disease. If 
the patient had evidence of a latent TB infection, the patient was to 
initiate and complete a minimum of 2 weeks of an ongoing course of anti-
TB therapy or was to have documented completion of a full course of 
anti-TB therapy prior to Baseline. 


 Patient had to be able and willing to self-administer SC injections or had 
a qualified person available to administer SC injections. 


Exclusion criteria  Any ILAR JIA subtype other than ERA 
 Psoriasis or a history of psoriasis in the patient or first-degree relative 
 Presence of Immunoglobulin M (IgM) rheumatoid factor 
 Presence of systemic JIA 
 History of IBD, previous biologic therapy including anti-TNF therapy with 


a potential impact on paediatric ERA 
 Diagnosis of acute inflammatory joint disease not associated with ERA. 
 Known hypersensitivity to adalimumab or its excipients. 
 Patient had received intra-articular joint injections with corticosteroids 


within 28 days prior to Baseline. 
 Joint surgery within 2 months prior to Baseline. 
 If entering the study on concomitant MTX or SSZ at Screening/Baseline, 


patient was not on stable dose of MTX (≤ 15 mg/m2 with a maximum 
dose of 25 mg/week) or SSZ (≤ 50 mg/m2 with a maximum dose of 3 
g/day) for 28 days prior to Baseline. 


 Patient was on concomitant DMARDs other than MTX or SSZ within 28 
days prior to Baseline. 


 If entering the study on concomitant prednisone (and/or prednisone 
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equivalents), patient was not on a stable dose (≤ 10 mg/day or 0.2 mg/km 
body weight, whichever was lower) for 14 days prior to Baseline. 


 If entering the study on NSAIDs and/or analgesics, patient was on opioid 
analgesics within 14 days prior to Baseline or patient was not on stable 
dose for 14 days prior to Baseline. 


 Patient who had been treated with any investigational drug of chemical or 
biologic nature within 30 days or 5 half-lives (whichever was longer) of 
the drug prior to Baseline. 


 Patient had an infection(s) requiring treatment with IV anti-infectives 
within 30 days prior to Baseline or oral anti-infectives within 14 days prior 
to Baseline 


 History of invasive infection (e.g., listeriosis and histoplasmosis), human 
immunodeficiency syndrome (HIV). 


 History of moderate to severe CHF NYHA class III or IV), recent CVA and 
any other condition, which, in the opinion of the investigator, would have 
put the patient at risk by participation in the protocol. 


 Evidence of dysplasia or history of malignancy (including lymphoma and 
leukaemia) other than a successfully treated nonmetastatic cutaneous 
squamous cell or basal carcinoma or localized carcinoma in situ of the 
cervix. 


 History of clinically significant drug or alcohol abuse in the last 12 
months. 


 History of demyelinating disease (including myelitis) or neurologic 
symptoms suggestive of demyelinating disease. 


 Positive pregnancy test at Screening or Baseline. 
 Female patient who was pregnant or breastfeeding or considering 


becoming pregnant during the study. 
 Patient was considered by the investigator, for any reason, to be an 


unsuitable candidate for the study. 
 Patient had received any live or live/attenuated vaccines within 90 days 


prior to Screening. 
 Patient with diagnosis and current symptoms of fibromyalgia. 
 Screening laboratory and other analyses that showed any of the following 


abnormal results: 
o ECG with clinically significant abnormalities; 
o AST or ALT > 1.75 × the upper limit of the reference range; 
o Total bilirubin ≥ 3 mg/dL; 
o Serum creatinine > 1.6 mg/dL (141.4 μmol/L); 
o Clinically significant abnormal screening laboratory results as 


evaluated by the investigator. 
 Hepatitis B (HBV): hepatitis B surface antigen (HBs Ag) positive (+) or 


detected sensitivity on the hepatitis B deoxyribonucleic acid polymerase 
chain reaction (HBV-DNA PCR) qualitative test for hepatitis B core 
antibody total (HBc Ab)/hepatitis B surface antibody (HBs Ab) positive 
patients. 


 Prior exposure to natalizumab (Tysabri®) or efalizumab (Raptiva®). 
 Chronic recurring infections or active TB. 
 Patients with an active systemic viral infection or any active viral infection 


that, according to the investigator's clinical assessment, made the patient 
an unsuitable candidate for the study. 


Outcomes 
(including definition 
and measurement 
details) 


Primary safety outcomes 
 Adverse effects  


o Any unfavorable and unintended sign (including an abnormal 
laboratory finding), symptom, or disease temporarily associated with 
the use of a medicinal (investigational) product, whether or not the 
event was considered causally related to the use of the product. 


 SAEs  
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o Death  
o Life-threatening 
o Hospitalisation or prolongation of hospitalisation 
o Congenital anomaly 
o Persistent or significant disability/incapacity 
o Important medical event requiring medical or surgical intervention to 


prevent serious outcome  
o Spontaneous abortion 
o Elective abortion 


Primary efficacy outcome 
 Percent change from Baseline to Week 12 in the number of active joints 


with arthritis (swelling not due to deformity or joints with LOM + pain 
and/or tenderness). 


Secondary efficacy outcomes 
 Number of sites of enthesitis 
 TJC for 72 joints 
 SJC for 68 joints 
 PedACR30 response  
 PedACR50 response  


 
Other efficacy variables  
 Number and percent change in active joints with arthritis (swelling not due 


to deformity or joints with LOM + pain and/or tenderness) (component of 
PedACR30) (excludes Week 12 as that was the primary variable) 


 Number of sites of enthesitis (excluding Week 12) 
 SPARCC enthesitis index 
 MASES 
 TJC for 72 joints (excluding Week 12) 
 SJC for 68 joints (excluding Week 12) 
 Number of joints with LOM (component of PedACR30) 
 Number of digits with dactylitis 
 PedACR30/50/70 responses (excluding Week 12) 
 BASDAI 
 Inflammation (mean of questions 5 and 6 of the BASDAI) 
 BASDAI50 
 PGA (component of PedACR30) 
 Patient's assessment of total back pain 
 Parent's assessment of patient's pain 
 hs-CRP (component of PedACR30) 
 Parent's global assessment of patient's overall well-being (component of 


PedACR30) 
 CHAQ (component of PedACR30) 
 Parent's assessment of patient's eye disease 
 Parent's assessment of patient's school attendance 


Stratification Randomisation was not stratified by site, because of the small expected 
number of patients per site, or by any other stratification factor 


Patient enrolment  September 2010 to November 2012 
Intervention  adalimumab (BSA dosing 24 mg/m2 up to a maximum of 40 mg) eow  
Comparator Biological: placebo for adalimumab – blinded; matching BSA dosing 


 
An early escape option at Weeks 4 and 8 was provided for patients who either 
experienced a worsening of disease or failed to improve. Worsening of disease 
at Week 4 is defined as increase in active joint count (AJC) ≥ 30% with a 
minimum of at least 2 additional active joints compared to Baseline. Failure to 
improve at Week 8 is defined as <30% improvement in AJC compared to 
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Baseline 
Concomitant 
medication 


The influence of concomitant treatment with MTX was evaluated. However 
patients had to be on stable dose of MTX, SSZ, prednisone (or prednisone 
equivalents) to enter the study and not have been on any DMARDS other than 
MTX or SSZ within 28 days prior to Baseline. 


Sequence 
generation 


An IVRS/IWRS was used to determine the randomisation of patients. Eligible 
patients were randomised in a 2:1 fashion to adalimumab or placebo. 


Allocation 
concealment 


An IVRS supported by a contracted vendor generated the randomisation 
schedule and assigned participants to treatment groups. 


Participant and 
outcome assessor 
blinding 


All personnel with direct oversight of the conduct and management of the trial 
(with the exception of the AbbVie drug supply management team), the 
investigator, study site personnel, and the patient remained blinded to each 
patient’s treatment throughout the blinded period of the study. 


Outcome assessor 
blinding to 
interventions 


The investigator, study site personnel, and the patient remained blinded to 
each patient's treatment throughout the blinded period of the study. The 
IVRS/IWRS was to provide access to blinded patient treatment information in 
the case of medical emergency. 


Statistical analyses  The primary and secondary variables were to be analysed for the ITT 
population, defined as all randomised patients who received at least 1 dose of 
study drug. A Per Protocol (PP) Analysis of the primary and secondary 
variables was added by Amendment 1 to the Statistical Analysis Plan (dated 20 
November 2012) in order to evaluate the impact of major protocol violations on 
the results of the study. The identification of major protocol deviations was 
done before unblinding. 
 
In the efficacy analyses, missing or incomplete data were handled using last 
LOCF as the primary method for continuous variables, non-responder 
imputation (NRI) as the primary method for dichotomous variables, and as 
observed cases and LOCF as sensitivity analyses. 
 
The primary efficacy variable was the percent change from Baseline to Week 
12 in the number of active joints with arthritis (swelling not due to deformity or 
joints with LOM + pain and/or tenderness). The primary confirmatory analysis 
was done using an analysis of covariance (ANCOVA) model adjusting for the 
number of active joints at Baseline at alpha level of 0.05. For patients who did 
not have an active joint count at Week 12 or who had escaped early to OL 
treatment, their last available joint count from the DB period was used. 
 
For the comparison of secondary endpoints between the 2 treatment groups, 
Fisher's exact test was used for discrete variables, and 1-way ANOVA was 
used for continuous endpoints. Results in the OL period were reported stratified 
by the treatment the patient was randomised to in the DB period and overall. 


Power calculation Approximately 45 paediatric patients with ERA were planned to be enrolled. 
With a total sample size of 45 patients (2:1 randomisation: adalimumab 30 
patients, placebo 15 patients) and an expected percent change of 70% for 
adalimumab versus 35% for placebo, assuming common standard deviation 
(SD) of 33%, the study provided 90% power to detect the treatment difference 
using a 2-sided 1-way ANOVA with type 1 error level alpha = 5% 


Missing data Missing data were imputed for efficacy variables only. Missing data could occur 
due to a missed visit, due to dropout from the study, or (for the DB period) due 
to early escape to the OL period. The following imputation approaches were 
used to impute missing data: 
 LOCF: Only post-Baseline values were considered to carry forward. 


Values from the DB period could be carried forward to the OL period when 
necessary for patients who entered the OL period. 


 NRI: Any missing binary responses at a given visit were imputed as 
nonresponders for that visit. This imputation approach ensured the most 
conservative estimate for a response. 







57 
 


 As observed: No imputation of missing values, only available data are 
presented. 


 
2.4.3 Baseline characteristics 


A full set of baseline characteristics is presented in Table 24.The patient groups were 
considered well matched at baseline. No statistically significant differences were observed 
between treatment groups in baseline demographic and disease profiles (p>0.05). 


Table 24: Baseline characteristics of Study M11-328 (18), values are mean and SD 
unless otherwise specified18 


Demographics Placebo 
(n = 15) 


Adalimumab  
(n = 31) 


Total  
(n = 46) 


Sex (%) 
Female 6 (40.0) 9 (29.0) 15 (32.6) 
Males 9 (60.0) 22 (71.0) 31 (67.4) 


P valuea 0.514 
Mean age ± SD (years) 11.9 ± 2.85 13.4 ± 2.86 12.9 ± 2.92 
P valuea 0.091 
Age Group (%) 


6 to  <9 years 0 2 (6.5) 2 (4.3) 
9 to <12 years  8 (53.3) 5 (16.1) 13 (28.3) 
12 to <15 years  4 (26.7) 12 (38.7) 16 (34.48) 
≥ 15 years 3 (20.0) 12 (38.7) 15 (32.6) 


Race (%) 
White 10 (66.7) 25 (80.6) 35 (76.1) 
Black 1 (6.7) 0 1 (2.2) 
Asian 1 (6.7) 0 1 (2.2) 
Other 3 (20.0) 6 (19.4) 9 (19.6) 


P valuea 0.462 
Mean body mass index (BMI) ± SD (kg/m2) 19.7 ± 4.42 20.7 ± 4.33 20.4 ± 4.34 
P valuea 0.460 
Mean percentile on CDC growth chart ± 
SD 


57.3 ± 36.51 54.4 ± 32.05 55.3 ± 33.18 


P valuea 0.787 
a. P value for difference between treatment groups from Fisher’s exact test for categorical data and from 1-way ANOVA for 
continuous data 
b. Non-white races were combined for analysis of race. NOTE: percent calculated on non-missing values 


 
2.4.4 Results 


2.4.4.1 Primary efficacy outcome 


A statistically significant larger decrease in mean percent change from Baseline to Week 12 
in the number of active joints with arthritis (swelling not due to deformity or joints with LOM + 
pain and/or tenderness) was observed in patients in the adalimumab group (–62.6) 
compared with the placebo group (–11.6, p = 0.039). A sensitivity analysis using the 
observed case analysis method, which included only those patients with an active joint count 
at Week 12 (excludes early escapers), produced larger decreases in mean percent change 
from Baseline compared to the ITT (LOCF) analysis in both treatment groups (–32.1 with 
placebo versus –83.3 with adalimumab; p=0.02).  
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Numerically superior, but not statistically significant results, were demonstrated for the 
adalimumab group compared to the placebo group using the PP analysis set (LOCF), which 
excluded significant protocol violators. In this analysis, the placebo group response was 
higher compared to the primary analysis (ITT [LOCF]) (mean percent change from Baseline 
–30.2 versus –11.6, respectively), but the response in the adalimumab group was similar in 
both analyses (and –66.0 versus –62.6, respectively). Results are presented in 


 Table 25.  


Table 25:  Percent Change from Baseline at Week 12 in Number of Active Joints with 
Arthritis (ITT and PP)18 
  Placebo  Adalimumab Between Group Differences 


(95% CI) 
Week 12 N Mean % 


Change ± SD 
N Mean % Change 


± SD 
Difference 95% CI P 


Valuea 
Primary analysis 
ITT (LOCF) 


15 -11.6 ± 100.5 31 -62.6 ± 59.53 -51.17 -99.69, -
2.66 


0.039 


Sensitivity analyses 
ITT (as observed) 12 -32.1 ± 100.72 27 -83.3 ± 24.85 -51.58 -93.60, -


9.55 
0.018 


PP (LOCF) 14 -30.2 ± 72.38 27 -66.0 ± 57.29 -36.00 -78.31, 
6.30 


0.093 


LOCF: Last observation carried forward; ITT: intention-to-treat 
a. P value for difference between treatment groups from ANCOVA with treatment group and number of active joints at 


Baseline in the model. 


Although not statistically significant (p>0.05), the majority of patients demonstrated 
numerical improvement in secondary endpoints such as number of sites of enthesitis, tender 
joint count (TJC), swollen joint count (SJC), PedACR50 response. However, results for the 
6th ranked secondary efficacy variable, PedACR70 response, reached statistical 
significance at Week 12 (p=0.03). 


2.5 STRIVE registry20 
 


2.5.1 Protocol identification: NCT00783510 
 
This ongoing global registry study is evaluating the long-term safety and effectiveness of 
adalimumab in patients with moderate to severe pJIA. Patients will be followed in both the 
adalimumab and MTX arms for up to 10 years from the enrolment date into one of the 
treatment arms.  
 
The primary efficacy objective was to determine and evaluate the clinical effectiveness and 
patient-reported outcomes associated with adalimumab (monotherapy and in combination 
with MTX) in patients diagnosed with moderately to severely active polyarticular or 
polyarticular-course JIA. The primary safety objective was to assess and evaluate the long-
term safety profile of adalimumab (monotherapy and in combination with MTX) on 
observational and treatment-emergent (TE) SAEs, Adverse Events of Special Interest 
(AESI), and pregnancy in patients diagnosed with moderately to severely active polyarticular 
or polyarticular-course JIA.  
 
These safety and effectiveness measures will be collected through year 5. Starting at Year 
6, patients will be followed annually for SAEs, CHF, pregnancies and malignancies through 
Year 10. For JIA patients 2 to < 4 years of age in countries with available local approval for 
this group of patients at the time of consent to the registry, emergent AESI, SAEs and 
pregnancy (at the age when a patient can become pregnant) will be collected for the up to 
10 years. 
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2.5.2 Study design and methods 


The study design and methods are described in Table 26.  


Table 26: Study M10-240 design and methods 
Item STRIVE  
Design Observational; Long-term, Multi-centre, Longitudinal Post-Marketing, 


Observational Registry 
Number of 
participants 


842 


Countries and 
setting 


United States, Australia, Austria, Czech Republic, Denmark, France, Germany, 
Greece, Hungary, Italy, Netherlands, Norway, Portugal, Puerto Rico, Slovakia, 
Spain, and Sweden; 93 sites 


Objectives  Primary objectives 
 Efficacy 


o Evaluate the clinical effectiveness of adalimumab with or without 
concomitant MTX. 


o Evaluate the patient-reported outcomes of adalimumab with or without 
concomitant MTX. 


 Safety 
o Evaluate the observational and TE AEs and SAEs associated with 


adalimumab treatment (± concomitant MTX). 
Inclusion criteria For a patient enrolling into the adalimumab arm; a paediatric patient diagnosed 


at any time with moderately to severely active polyarticular or polyarticular-
course JIA (defined as arthritis affecting >= 5 joints at the time of diagnosis of 
polyarticular or polyarticular-course JIA) who has been prescribed adalimumab 
therapy according to the local approved adalimumab product labelling and meets 
one of the following criteria: 
 4 to 17 years of age, 2 to <4 years of age in countries with available local 


approval at the time of consent 
 Newly initiated (either at the registry entry or within 24 months from registry 


entry) adalimumab therapy and continuous (≤70 consecutive days off drug) 
adalimumab therapy for those with previous adalimumab treatment, with 
documentation of adverse events (AEs) and dosing information 


 Prior participation in an AbbVie sponsored study with continuous 
adalimumab therapy and documentation of AEs and dosing information 


 
Patients who were treated in the MTX arm of this registry and prematurely 
discontinued from the MTX arm due to being a non-responder, or became 
intolerant of MTX treatment or are in need of combination treatment with 
adalimumab therapy were still eligible to enrol into the adalimumab treatment 
arm if all ongoing AEs/SAEs had been resolved, and they met inclusion criteria 
and could enrol within the registry enrolment period. In case of ongoing 
AEs/SAEs at the time of the treatment arm switch, the AbbVie Designated 
Physician was contacted to assess the eligibility of patient to roll into the 
adalimumab treatment arm. 


Exclusion criteria Patients were excluded from the adalimumab and MTX arms if: 
 The patient could not be prescribed and treated in accordance with the 


approved local adalimumab and/or with the local MTX product label. 
 The patient required on-going treatment with anakinra, abatacept, rituximab, 


etanercept, and infliximab, or any other approved biologic agents or 
investigational agents. 


 The patient had prior treatment with any investigational agent or anti-
rheumatic biologic therapy such as, but not limited to, abatacept, 
etanercept, infliximab, rituximab, or tocilizumab 


Outcomes Incidence of SAEs and AEs of interest assessed by: 
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(including 
definition and 
measurement 
details) 


 Observational AEs (recorded from the first day in the registry through last 
contact) 


 
Clinical and functional outcomes assessed by:  
 27-Joint Juvenile Arthritis Disease Activity Score (JADAS27), based on CRP 
 JADAS27(CRP) is a sum of the following 4 scores: Physician’s global 


assessment of disease severity (0–10 cm VAS), parent’s global assessment 
of patient’s overall well- being (0–10 cm VAS), active joint count for 27 
joints, and normalized CRP 


 
Functional outcomes assessed by: 
 Childhood Health Assessment Questionnaire Disability Index (CHAQ-DI) 


 
Patient reported outcomes  
 
Physical function assessed by: 
 Disability Index of Childhood Health Assessment Questionnaire (CHAQ-DI), 


which ranges from 0 (no disability) to 3 (worst disability); the minimal 
clinically important difference (MCID) for improvement is -0.188a  
 


Health-related Quality-of-life assessed by: 
 Child Health Questionnaire-Parent Form (CHQ-PF50), with a scale of 0 


(worst possible health state) to 100 (best possible health state) 
Stratification N/A 
Patient enrolment  July 2008 to January 2014  
Intervention  (1) MTX alone 


(2) adalimumab with MTX 
Comparator N/A 
Concomitant 
medication 


N/A 


Sequence 
generation 


N/A 


Allocation 
concealment 


N/A 


Participant and 
outcome assessor 
blinding 


N/A 


Outcome 
assessor blinding 
to interventions 


N/A 


Statistical 
analyses  


N/A 


Power calculation N/A 
Missing data N/A 
a. Dempster H, et al. Arthritis Rheum. 2001;44(8):1768–74. 


 
2.5.3 Baseline characteristics 


A full set of baseline characteristics is presented in Table 27.  The majority of patients in 
both groups were female and white. The two groups were similar in gender, race, weight, 
height and thus BMI distributions. The MTX arm had a large proportion of patients less than 
8 years of age, whilst the adalimumab ± MTX arm included a greater percentage of patients 
over 9 years of age, the larger proportion of this being between 13-17 years of age. Overall, 
both arms were well matched for baseline disease characteristics. Although the adalimumab 
± MTX arm had a large proportion of patients who had experienced prior synthetic DMARDs 
and biologic DMARDs therapies.  







61 
 


Table 27: Baseline Demographic and Clinical Characteristics of Patients in STRIVE 
registry study  


 
2.5.4 Results 
 
2.5.4.1 Clinical effectiveness  


An improvement from baseline in mean JADAS27 (CRP) was observed at months 1, 3, 6 
and 12 in the MTX arm (9.4, 6.1, 5.1, 4.4 respectively) as well as the adalimumab ± MTX 
arm (7.4, 5.5, 4.4 and 4.5 respectively) (Figure 20). Minimal disease activity (defined as 
JADAS27 ≤3.87) was achieved by a high proportion of patients in the MTX arm (78.8%) and 
in the adalimumab ± MTX arm (63.2%) when assessed at 24 months. Remission, defined as 
JADAS27 ≤121, was achieved by 51.3% in the MTX arm and 38.6% in the adalimumab ± 
MTX arm. 
 
Improvements in functional outcomes were observed in both arms as the percentages of 
those patients achieving low impairment of function, defined as CHAQ-DI <0.1322, improved 


Characteristics  MTX alone 
 (N=302) 


ADA ± MTX (N=540) 


Mean (SD), years 9.6 (4.1) 12.2 (4.0) 
    < 4 years, n (%) 20 (6.6) 2 (0.4) 
    4-8 years, n (%) 109 (36.1) 113 (20.9) 
    9-12 years, n (%) 88 (29.1) 116 (21.5) 
    13-17 years, n (%) 85 (28.1) 297 (55.0) 
    ≥ 18 years, n (%) 0 12 (2.2) 
Female, n (%) 230 (76.2) 375 (69.4) 
White, n (%) 271 (91.2) 478 (91.2) 
Weight (kg) 38.1 (18.9)a 47.6 (20.0)b 
Height (cm) 137.3 (24.6)c 150.3 (21.4)d 
BMI (kg/m2) 18.9 (4.9) c 20.0 (5.0) d 
Disease Characteristics  
    Disease duration, mean (SD), years 1.3 (2.4) e 3.7 (3.9) f 
    CRP (mg/L) 14 (40) 14 (65) 
    ESR (mm/hr) 18.8 (19.3) 18.4 (19.6) 
    CHAQ-DI (0-3) 0.6 (0.6) 0.6 (0.6) 
    JADAS27 (CRP) 12.1 (8.1) 12.1 (8.6) 
    PhGA (0-10 cm VAS) 31.1 (22.6) 31.8 (24.3) 
    PaGA (0-10 cm VAS) 26.3 (23.9) 29.2 (26.6) 
    TJC75 4.0 (8.3) 4.3 (8.6) 
    SJC66  5.1 (6.3) 4.6 (6.5) 
    POM75 3.5 (7.1) 4.2 (7.2) 
    LOM69 4.2 (5.9) 4.6 (6.7) 
    AJC27 4.6 (5.1) 4.2 (5.1) 
    AJC71 5.8 (6.5) 5.4 (6.8) 
Prior JIA Therapies 
    Systemic NSAIDs, n (%) 235 (77.8) 353 (65.4) 
    Systemic Corticosteroids, n (%) 109 (36.1) 194 (35.9) 
    Synthetic DMARDs†, n(%) 39 (12.9) 434 (80.4) 
    Biologic DMARDs, n (%) 2 (0.7)* 154 (28.5) 
Data are mean (SD) unless otherwise noted. aN = 300, bN = 506, cN = 299, dN = 504, eN = 301, fN = 535. 
Percentages are based on patients with non-missing values. AJC, active joint count; CRP, C-reactive protein (<9 mg/L = normal); CHAQ-DI, 
Disability Index Childhood Health Assessment Questionnaire; DMARD, disease modifying anti rheumatic drug; JADAS, juvenile arthritis disease 
activity score; LOM, limitation of passive motion; NSAID, non-steroidal anti -inflammatory drug; PaGA, Parent’s Global Assessment of Patient’s 
Overall Well-Being; PhGA, Physician’s Global Assessment of Disease Severity; POM, pain on passive motion; SJC, swollen joint count; TJC, 
tender joint count; VAS, visual analog scale of 0–100 mm. †Synthetic DMARDs include azathioprine, chloroquine, gold hydroxychloroquine, 
leflunomide, mesalazine, MTX, mycophenolic acid, sulfasalazine, and tetracycline.*Both of the patients in the MTX arm were considered as 
protocol deviations. 
For JIA effectiveness measures, for non-rollover patients, baseline is the last non-missing observation on or before the registry enrollment date. 
For rollover patients, the baseline measurement from the previous study will be used, if the measure was collected. 
If the measure was not collected in the previous study, baseline will be the last non-missing observation on or before the registry enrollment date.
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to 63.6% in the MTX arm and 52.1% in the adalimumab ± MTX arm at 24 months. This 
reflects the fact that adalimumab was administered as a second-line treatment. The 
percentages of patients achieving normal function, defined as CHAQ-DI = 022, reached 
55.2% in the MTX arm and 46.3% in the adalimumab ± MTX arm at 24 months (Figure 21). 
 


 
Figure 20: Mean JADAS27 (CRP) and CHAQD1 over time23  
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Figure 21: Percentage of patients achieving A) minimal disease activity, B) remission, 
C) low impairment of function, D) normal functionError! Bookmark not defined. 
 
2.5.4.2 Patient-reported outcomes24 


Physical function, as measured by the CHAQ-DI, improved from baseline from a mean of 
0.62 in the MTX treatment arm to 0.61, 0.47, 0.41 and 0.36 at months 1, 3, 6 and 12 
respectively (see Figure 22). A similar trend was observed in the adalimumab ± MTX arm 
with a change from 0.62 at baseline to 0.54, 0.48, 0.40, and 0.39 at months 1, 3, 6 and 12 
respectively.  
 
For patients who provided data at both baseline and 12 months, an improvement in physical 
function was observed with a mean change in CHAQ-DI of -0.24 for the MTX arm and -0.22 
for the adalimumab ± MTX arm. The scores of the individual health concepts in the CHQ-
PF50 increased for both treatment arms for those patients with data at both baseline and 12 
months (Table 28). The exception to this was the Family Cohesion item which showed 
minimal changes over time points. The Global Health and Global Behaviour domains also 
showed modest changes over time. Mean scores for Physical Functioning were also 
substantially increased from 74.2 to 86.1 in the MTX treatment arm and 71.7 to 81.8 in the 
adalimumab ± MTX treatment arm from baseline to 12 months. A substantial increase in 
mean score on Parental Emotional Impact was observed in both the MTX arm (from 58.4 to 
73.0) and the adalimumab ± MTX arm (from 57.6 to 68.8) from baseline to 12 months.  
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Figure 22: Mean CHAQ-DI over time 


 
Table 28: Summary of the Child Heath Questionnaire Parent Form (CHQ-PF50) 
 Baseline Month 12 


MTX Adalimumab ± 
MTX  


MTX Adalimumab ± 
MTX  


Global Health 72.7 (22.9)158 63.1 (25.7)282 80.8 (17.6)158 73.5 (21.4)282 
Physical Functioning  74.2 (27.9)171 71.7 (28.4)297 86.1 (21.1)171 81.8 (25.9)297 
Role/Social 
Limitations – 
Emotional/Behavioural 


86.2 (25.7)170 80.3 (27.9)296 92.3 (17.7)170 89.8 (20.1)296 


Role/Social 
Limitations – Physical  


80.8 (29.0)170 75.2 (30.8)295 90.7 (20.6)170 86.9 (25.9)295 


Bodily 
Pain/Discomfort 


56.5 (26.6)171 53.4 (28.6)296 75.1 (24.2)171 70.2 (27.0)296 


Behaviour 75.6 (16.4)170 77.1 (16.0)296 80.5 (14.7)170 80.4 (17.2)296 
Global Behaviour 80.3 (19.1)140 80.2 (18.4)263 81.9 (18.8)140 80.9 (19.7)263 
Mental Health 75.1 (16.4)171 75.3 (17.6)295 79.6 (15.1)171 78.8 (16.6)295 
Self Esteem  80.4 (19.6)169 76.3 (20.2)294 84.7 (17.2)169 79.5 (20.8)294 
General Health 
Perceptions 


59.3 (19.0)171 52.5 (17.2)294 61.2 (17.7)171 55.5 (18.1)294 


Change in Health  2.9 (1.4)166 3.2 (1.4)280 4.3 (0.9)166 4.2 (1.0)280 
Parental Impact – 
Emotional  


58.4 (26.0)169 57.6 (27.1)295 73.0 (21.5)169 68.8 (25.6)295 


Parental Impact – 
Time 


78.8 (24.0)169 77.3 (27.0)293 87.1 (19.9)169 83.7 (22.1)293 


Family Activities 78.9 (21.0)169 78.6 (21.7)295 86.8 (16.4)169 85.0 (18.9)295 
Family Cohesion  80.1 (20.2)169 77.1 (20.0)291 79.5 (21.3)169 77.4 (22.1)291 
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Section 3: Safety 
 


3.0 Overview of safety evidence for adalimumab in JIA 
 
This section focuses specifically on safety data reported in the trials discussed in Section 2.  
 


3.1 Study DE038 – pJIA aged 4-1711,12 
 
The study design and methodology details of the DE038 study have been described in 
Section Error! Reference source not found. of this document. 
 
TE AEs are defined as those events beginning on or after administration of study drug or 
pre-existing conditions that worsened on or after study drug administration. For patients who 
discontinued from the study, an AE was considered a TE AE if it occurred up to 70 days after 
the last dose of study drug. The safety analysis included all patients who received at least 
one dose of study drug in either the OL LI, DB, OLE BSA, or OLE FD phases. 
 
3.1.1 OLE LI phase 


 
A similar proportion of patients in each stratum reported any AEs (74 [87.1%] in the MTX 
stratum and 71 [82.6%] in the non-MTX stratum). With the exception of the number of 
patients reporting AEs leading to discontinuation of study drug, which was slightly higher in 
the non-MTX stratum than the MTX stratum (8.1% versus 2.4%), the distribution of all other 
AEs was similar between the two treatment groups. No deaths, malignancies, or 
opportunistic infections including TB were reported. See Error! Reference source not 
found. for AEs and SAEs the OL LI phase. 
 
3.1.2 DB phase 


 
The percentage of patients with any AE was higher (88.2%) in the adalimumab group than 
the placebo group (73.8%). Six patients reported SAEs, five in the MTX stratum (two 
placebo-treated patients and three adalimumab-treated patients) and one in the non-MTX 
stratum treated with adalimumab. Five patients reported immunologic reactions, all of whom 
received adalimumab treatment (two [5.3%] in the MTX stratum and three [10.0%]) in the 
non-MTX stratum. In both MTX strata, infections and AEs at least possibly related to study 
drug were reported by similar proportions of patients in each treatment group (>32% of 
patients per group), although the proportion of placebo-treated patients in the non-MTX 
stratum who reported these AEs was smaller than in the other treatment groups. The 
proportion of patients presenting with infections, AEs at least possibly related to study drug, 
and injection site reactions was greater in the adalimumab group than the placebo group. 
There were no deaths, opportunistic infections including TB, malignancies, or AEs leading to 
study drug discontinuation reported during the DB phase. See Table 29 for AEs and SAEs in 
the DB phase.  
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Table 29. Summary of Adverse Events per Patient-Year of Exposure11 
Variable Methotrexate No Methotrexate 


Open-Label 
Lead-in 
Phase 


Double-Blind Phase Open-Label 
Extension 
Phase 


Open-Label 
Lead-in Phase 


Double-Blind Phase Open-Label 
Extension 
Phase 


adalimumab 
(N = 85; 27.3 
patient-years) 


placebo 
(N = 37; 
15.0 
patient-
years) 


adalimumab 
(N = 38; 18.3 
patient-years) 


adalimumab 
(N = 71; 127.4 
patient years) 


adalimumab (N 
= 86; 29.3 
patient-years) 


placebo 
(N = 28; 
10.6 
patient-
years) 


adalimumab (N 
= 30; 14.4 
patient-years) 


adalimumab 
(N = 57;102.6 
patient-years) 


 No. of events (no. of events per patient-year) 
Any AE 422 (15.5) 155 (10.3) 234 (12.8) 694 (5.4) 447 (15.3) 153 (14.4) 171 (11.9) 581 (5.7) 


Most frequently reported AEs 
Related to injection-site 
reaction 


142 (5.2) 57 (3.8) 73 (4.0) 224 (1.8) 166 (5.7) 20 (1.9) 1 (4.9) 149 (1.4) 


Contusion 14 (0.5) 7 (0.5) 12 (0.7) 4 (<0.1) 7 (0.2) 5 (0.5) 2 (0.1) 7 (0.1) 
Nasopharyngitis 6 (0.2) 6 (0.4) 5 (0.3) 9 (0.1) 2 (0.1) 6 (0.6) 0 7 (0.1) 
Upper respiratory tract 
infection 


9 (0.3) 5 (0.3) 6 (0.3) 32 (0.2) 11 (0.4) 4 (0.4) 6 (0.4) 42 (0.4) 


Viral infection 9 (0.3) 3 (0.2) 7 (0.4) 26 (0.2) 8 (0.3) 1 (0.1) 8 (0.6) 9 (0.1) 
Vomiting 4 (0.2) 2 (0.1) 4 (0.2) 5 (<0.1) 2 (0.1) 2 (0.2) 6 (0.4) 4 (<0.1) 
Excoriation 5 (0.2) 1 (0.1) 10 (0.6) 12 (0.1) 5 (0.2) 0 0 8 (0.1) 


SAE, possibly related to study drug* 
Total 3 (0.1) 1 (0.1) 0 7 (0.1) 4 (0.1) 0 0 2 (<0.1) 
Abdominal pain 0 0 0 1 (<0.1) 0 0 0 0 
Bronchopneumonia 0 0 0 0 0 0 0 1 (<0.1) 
Gastroduodenitis 0 1 (0.1) 0 0 0 0 0 0 
Haematochezia 0 0 0 1 (<0.1) 0 0 0 0 
Herpes simplex 
infection 


0 0 0 0 (1 <0.1) 0 0 0 


Herpes zoster infection 0 0 0 1 (<0.1) 0 0 0 1 (<0.1) 
Hydrocephalus 0 0 0 1 (<0.1)† 2 (0.1) 0 0 0 
Juvenile rheumatoid 
arthritis disease flare 


1 (<0.1) 0 0 1 (<0.1) 0 0 0 0 


Leukopaenia 1 (<0.1) 0 0 0 0 0 0 0 
Neutropaenia 1 (<0.1) 0 0 0 1 (<0.1) 0 0 0 
Pharyngitis 0 0 0 1 (<0.1) 0 0 0 0 
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Pneumonia 0 0 0 0 7 0 0 0 
Viral Infection 0 0 0 1 (<0.1)† 1 (<0.1) 0 0 0 


Adverse events leading to discontinuation of drug 
Total 5 (0.2) 0 0 2 (<0.1) 7 (0.2) 0 0 2 (<0.1) 
Arthralgia 0 0 0 0 1 (<0.1) 0 0 0 
Dizziness 0 0 0 0 1 (<0.1) 0 0 0 
Hydrocephalus 0 0 0 1 (<0.1)† 0 0 0 0 
Juvenile rheumatoid 
arthritis 


1 (<0.1) 0 0 0 4 (0.1) 0 0 2 (<0.1) 


ALT elevation 1 (<0.1) 0 0 0 0 0 0 0 
AST elevation 1 (<0.1)‡ 0 0 0 0 0 0 0 
Leukopaenia 1 (<0.1) 0 0 0 0 0 0 0 
Neutropenia 1 (<0.1)‡ 0 0 0 0 0 0 0 
Pneumonia 0 0 0 0 1 (<0.1) 0 0 0 
Viral infection 0 0 0 1 (<0.1)† 0 0 0 0 
*SAE were death or any event that was life-threatening; required hospitalisation or prolongation of existing hospitalisation; resulted in persistent or significant disability, congenital anomaly, or 
spontaneous or elective abortion; or required medical or surgical intervention to prevent another serious outcome. In addition to the SAE  listed, the following SAE also occurred (in 1 patient each, 
except where noted) but were not considered to be possibly related to the study drug: abdominal pain, abortion, adenoidal and tonsillar hypertrophy (2 patients), arthritis (2 patients), appendicitis (2 
patients), diabetic ketoacidosis, femur fracture, unspecified injury, malabsorption, joint contracture, joint dislocation, juvenile rheumatoid arthritis disease flare (12 patients), osteoarthritis, speech 
disorder, retinal detachment, urinary tract infection, and vomiting. 
† The patient entered the study with a ventricular peritoneal shunt in place because of preexisting hydrocephalus and had concurrent viral infection and shunt malfunction. 
‡ Values returned to normal within weeks after discontinuation of study drug.
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3.1.3 OL BSE phase 
 


An overview of TE AEs for the OLE BSA phase is presented in Table 29. All Patients 
received adalimumab treatment in this phase but are referred to in the table by the study 
drug they received during the DB phase, either placebo or adalimumab. 
 
The number (%) of patients with any AE was similar (58 [90.6%]) in the adalimumab group 
versus the placebo (61 [95.3%]). Similarly, the number (%) of patients experiencing specific 
AEs was comparable for the patients previously treated with placebo compared to 
adalimumab. The incidence rate of infections reported for the adalimumab-treated patients in 
the MTX stratum was greater compared to adalimumab-treated patients in the non-MTX 
stratum (29 [82.9%] versus 20 [69.0%], respectively). In this case, the concomitant use of 
MTX with adalimumab resulted in a higher frequency of infectious AEs compared to 
adalimumab treatment without concomitant MTX. In addition, the concomitant use of MTX 
resulted in a greater proportion of patients with hepatic-related AEs compared to non-MTX 
patients, regardless of treatment group. In the MTX stratum, a greater proportion of patients 
with hepatic-related AEs was also reported in the group previously receiving adalimumab (5 
[14.3%]) than in the group previously receiving placebo (2 [5.6%]). However the sample 
sizes are prohibitively small for purposes of providing accurate statistical analysis. 
 
There were no deaths, opportunistic infections, TB, malignancies, lymphomas, non-
melanoma skin cancer, (CHF, CNS demyelinating disease, lupus-like syndromes, or serious 
blood dyscrasias (as determined by the Investigator) reported in the OLE BSA phase of this 
study. 
 
3.1.4 OL FD phase 


 
An overview of TE AEs for the OLE FD phase by dose change from the OLE BSA phase is 
presented in Table 30 and Table 31. Overall, the number (%) of patients with any AE was 
similar in the same/decreased adalimumab dose group (48 [90.6%]) and the increased 
adalimumab dose group (50 [94.3%]). Although MTX treatment appeared to have little 
influence on overall AE incidence across strata, in rare cases this concomitant treatment has 
resulted in LFT increases. In addition, the incidence rate of infectious AEs was 
approximately 20% higher in patients in the MTX stratum than in patients in the non-MTX 
stratum; however, cases of serious infections were rarely reported in both strata (1 patient in 
each). Overall, few severe or serious AEs, or AEs leading to study drug discontinuation, 
were reported during the OLE FD phase. A greater proportion of patients in the MTX stratum 
than the non-MTX stratum had infectious AEs at all dose increase levels, and the greatest 
proportion of injection site reaction-related AEs was reported in the > 10 mg increased dose 
group in the non-MTX stratum. Across strata, the greatest proportion of injection site 
reaction-related AEs was also reported in the > 10 mg increased dose group. 
 
Table 30: Overview of TE AEs (ITT Population, OLE FD Phase) 
Adalimumab Dose 
Change 


MTX Non-MTX Overall 
Same/ 


decreased 
Increased Same/ 


decreased
Increased Same/ 


decreased 
Increased


N=28 N=31 N=25 N=22 N=53 N=53 
Adverse Event N (%) 
Any AE  27 (96.4) 30 (96.8) 21 (84.0) 20 (90.9) 48 (90.6) 50 (94.3) 
At least possibly 
related to drug  


12 (42.9) 14 (45.2) 11 (44.0) 12 (54.5) 23 (43.4) 26 (49.1) 


SAE  5 (17.9) 4 (12.9) 4 (16.0) 3 (13.6) 9 (17.0) 7 (13.2) 
SAE  5 (17.9) 2 (6.5) 4 (16.0) 6 (27.3) 9 (17.0) 8 (15.1) 
Leading to 
discontinuation of 


2 (7.1) 0 2 (8.0) 1 (4.5) 4 (7.5) 1 (1.9) 
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3.2 Study M10-444 – pJIA aged 2-414 


The study design and methodology details of the M10-444 study have been described in 
Section 2.2 of this document.  


A total of 29 patients (90.6%) reported at least one AE as shown in Table 31. The most 
frequently reported AEs (occurring in 10% of patients) were nasopharyngitis (n=8, 25%), 
pyrexia (n=7, 22%), bronchitis, cough, rhinorrhoea, and upper respiratory infection (n=6 
each, 19%), otitis media, worsening of rheumatoid arthritis (JIA), and vomiting (n=5 each, 
16%), and diarrhoea, gastroenteritis, rash, and rhinitis (n=4 each, 13%), regardless of 
investigator’s assessment for any relationship to study drug. Two patients discontinued the 
study due to an AE (worsening of JIA and loss of efficacy with JIA flare). While a majority of 
patients had non-serious events, 5 patients were reported to have one SAE each, which 
included dental caries, gastroenteritis rotavirus, worsening of JIA, type 1 diabetes mellitus, 
and varicella; these were considered to be “not related” or “probably not related” to 
adalimumab by the investigators. All SAEs were considered to be mild or moderate with the 
exception of diabetes mellitus (new onset, type 1), which was considered to be severe. No 
deaths occurred during this study. 
 
Table 31: Overview of AE in the M10-444 study14 
 N = 32; n(%) PYs=45.1; E(E/100 PYs) 
Any AE 29 (90.6) 217 (481) 
At least “possibly drug related” per the investigator 11 (34.4) 22 (48.8) 
Severe AE 6 (18.8) 6 (13.3) 
SAEa 5 (15.6) 5 (11.1) 
AE leading to discontinuation of study drugb 2 (6.3) 2 (4.4) 
Infectious AEc 25 (78.1) 93 (206) 


study drug  
At least possibly 
related to drug SAE  


0 0 1 (4.0) 0 1 (1.9) 0 


Infections  20 (71.4) 28 (90.3) 14 (56.0) 14 (63.6) 34 (64.2) 42 (79.2) 
Serious infections  1 (3.6) 0 0 1 (4.5) 1 (1.9) 1 (1.9) 
Malignancies  0 0 0 0 0 0 
Lymphomas  0 0 0 0 0 0 
Non-melanoma skin 
cancer  


0 0 0 0 0 0 


Injection site 
reactions  


3 (10.7) 4 (12.9) 1 (4.0) 5 (22.7) 4 (7.5) 9 (17.0) 


Opportunistic 
infections (excluding 
TB)  


0 0 0 0 0 0 


CHF failure related  0 0 0 0 0 0 
Demyelinating 
disease  


0 0 0 0 0 0 


Hepatic-related 
adverse event  


2 (7.1) 2 (6.5) 0 0 2 (3.8) 2 (3.8) 


Immunologic reaction 
related  


0 1 (3.2) 0 1 (4.5) 0 2 (3.8) 


Lupus-like syndrome  0 0 0 0 0 0 
Haematologic related  0 0 0 0 0 0 
Serious blood 
dyscrasias  


0 0 0 0 0 0 


Non-serious blood 
dyscrasias 


1 (3.6) 0 0 0 1 (1.9) 0 


Fatal AE 0 0 0 0 0 0 
Deaths 0 0 0 0 0 0 
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Serious infectious AEd 3 (9.4) 3 (6.7) 
Injection site-related AE 4 (12.5) 6 (13.3) 
E number of events, PYs patient-years. aSerious AEs included dental caries, gastroenteritis rotavirus, worsening of JIA, type 1 
diabetes mellitus, and varicella. bAEs leading to discontinuation of study drug were worsening of JIA and JIA flare. cNo 
opportunistic infections or cases of TB were reported. dThree patients had infections that were categorised as serious (one 
case each of dental caries, rotavirus gastroenteritis, and varicella virus) 


Five patients (15.6%) reported an SAE during the study Table 32.  The SAEs that were 
reported were dental caries, gastroenteritis rotavirus, juvenile arthritis, type 1 diabetes 
mellitus, and varicella.  These SAEs were considered by the investigator to be not related or 
probably not related to study drug. 


Table 32: TE SAEs by MedDRA PT (ITT) 
MedDRA PT Number (%) of Patients 


Adalimumab 
N = 32 


Any SAE 5 (15.6) 
Dental caries 1 (3.1) 
Gastroenteritis rotavirus 1 (3.1) 
Juvenile arthritis 1 (3.1) 
Type 1 diabetes mellitus 1 (3.1) 
Varicella 1 (3.1) 
Note:  A TEAE is any AE with onset on or after first dose of study drug and up to 70 days after last day of study 
drug. 
 
 
A total of four patients (one patient reported two events) reported TE injection site reaction-
related events. These events were considered by the investigator to be mild in severity and 
probably related to study drug.  The events resolved and the patients continued in the study. 
 
Two patients (6.3%) reported an allergic reaction. Both were considered to be mild in 
severity and only one was considered to be possibly related to study drug. Two patients 
report a TE haematological disorder. Both were considered to be not related to study drug. 
One event was considered to be severe but assessed to be resolved after further tests. The 
majority of patients reported TEAEs that were considered by the investigator to be not 
related or probably not related to study drug.   
 
A total of 11 patients (34.4%) had events that were considered by the investigator to be at 
least “possibly related” to study drug.  Five patients had ≥1 events that were considered by 
the investigator to be “possibly related” to study drug (pyrexia, bronchitis, ear infection, 
laryngitis, otitis media, pharyngitis, pharyngitis streptococcal, pneumonia, viral pharyngitis, 
upper respiratory tract congestion, and rash).  Six patients reported events that were 
considered by the investigator to be “probably related” to study drug (injection site reaction, 
injection site pain, injection site pruritus, injection site rash, injection site swelling, cystitis, 
and juvenile arthritis).  Rash was the most frequently reported TEAE that was considered by 
the investigator to be at least possibly related to study drug (2 patients). 
 
The majority of patients experienced TEAEs that were considered by the investigator to be 
mild to moderate in severity. A total of six patients (18.8%) experienced severe TEAEs and 
include uveitis, otitis media, platelet count decreased, Type 1 diabetes mellitus, arthritis, 
and juvenile arthritis.  The patient that experienced a juvenile arthritis flare was discontinued 
from study drug; the investigator considered the event to be probably related to study drug. 


                                                 
*  A repeat platelet count was performed by a local hospital laboratory and the results were within 


normal range. 
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The other severe events were considered by the investigator to be not or probably not 
related to study drug. 
 
A total of 26 (81.3%) patients completed the study and six patients (18.8%) withdrew from 
the study (Table 33). Two patients discontinued because of an AE.  
 
Table 33: Study withdrawals 
 n (%) 


N = 32 
Discontinuations (all reasons) 6 (18.8)
AEs 2 (6.3)
Withdrew consent 3 (9.4)
Lost to follow-up 1 (3.1)
Other*  2 (6.3)
* loss of efficacy 


3.3 Study M10-240 – pJIA aged 4-17 in Japan17 


The study design and methodology details of the M10-240 study have been described in 
Section 2.2 of this document. Through to Week 60, all patients had experienced at least one 
AE (an overview is given in Table 34). Six patients (30%), all with concurrent MTX, 
experienced nine serious AEs as follows: JIA, pyrexia, and arthralgia; pneumonia; hepatitis 
B infection; pharyngitis; dehydration, pharyngeal pain, and pyrexia. Consistent with study 
exclusion criteria, the patient with hepatitis B infection had been negative for hepatitis B 
antigen and antibodies against HBs and HBc at the start of the trial; no risk factors for 
transmission (i.e., travel to endemic areas, injection drug use, or other exposure) were 
reported, and the patient discontinued the study because of this event. Of the six patients 
with serious AEs, four occurred in AAA-negative patients and two occurred in AAA-positive 
patients (one with serious AE of JIA; one with serious AEs of dehydration, pharyngeal pain, 
and pneumonia). 


Infections occurred in 80% of patients receiving MTX and 100% of patients not receiving 
MTX. Three patients (15%) in the MTX group developed serious infectious AEs (acute 
pharyngitis, pneumonia, and hepatitis B infection). Six patients (24%), with or without MTX, 
had an injection-site reaction and three (12%) had a hepatic event. No deaths, malignancies, 
opportunistic infections, CHF, demyelinating disease, allergic reactions, lupus-like syndrome, 
or blood dyscrasias were reported in any patient through to Week 60 of the study.  


Table 34: Overview of AE in the M10-240 study17 


Adverse event  Adalimumab with 
MTX 


(N=20) 
N (%) 


Adalimumab without 
MTX 
(N=5) 
n (%) 


All 
Adalimumab 


(N=25) 
N (%) 


Any AE 20 (100) 5 (100) 25 (100) 
Any severe AE 0 0 0 
Any AE leading to discontinuation 
of study drug 


1 (5) 0 1 (4) 


Any serious AE 6 (30) 0 6 (24) 
Any infectious AE 16 (80) 5 (100) 21 (84) 
Any serious infectious AE 3 (15) 0 3 (12) 
Injection-site reaction 6 (30) 0 6 (24) 
Hepatic-related AE 2 (10) 1 (20) 3 (12) 
AE: adverse event; MTX: methotrexate 
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3.4 Study M11-328 – ERA aged 6-1718 
 
The study design and methodology details of the M11-328 study have been described in 
Section 2.4 of this document. The overview of TEAEs1 during the DB period and at any time 
after the first injection of adalimumab is presented in Table 35. Mean duration of treatment 
with adalimumab was 78.5 days during the DB period and 338.2 days for patients who 
received adalimumab at any time during the study. 
 
No deaths or fatal AEs occurred through Week 52 of the study. During the DB period, most 
patients (63.0%) reported ≥ 1 TEAE; of these, a greater percentage of patients who received 
adalimumab reported at least 1 AE (67.7%) compared with patients who received placebo 
(53.3%). The proportions of patients who reported at least one AE that was considered 
related to study drug by the Investigator were similar between groups. 
 
All AEs were considered mild or moderate in severity by the investigator and most patients 
(n=16) reported AEs that were considered by the investigator to be not related to study drug. 
 
Table 35: Overview of Patients with TEAEs (Safety Analysis Set and Any Adalimumab 
Set)Error! Bookmark not defined. 
Patients with: DB Period, n (%)  


Placebo
N = 15 


Adalimumab
N = 31 


Total 
N = 46 


Any Adalimumaba 
n(%) 


N = 46 
Any AE 8 (53.3) 21 (67.7) 29 (63.0) 43 (93.5) 
Any AE at least possibly drug relatedb 4 (26.7) 9 (29.0) 13 (28.3) 22 (47.8) 
Any severe AE 0 0 0 3 (6.5) 
Any serious AE 0 1 (3.2) 1 (2.2) 5 (10.9) 
Any AE leading to discontinuation of 
study drug 


0 0 0 3 (6.5) 


Deathc or any fatal AE 0 0 0 0 
aTEAs are counted from first dose of adalimumab onward. bAs assessed by the investigator. cIncludes non-TE 


3.5 STRIVE registry  


The study design and methodology details of the STRIVE study have been described in 
Section 2.5 of this document.  


Safety data will be collected annually for SAEs, CHF, pregnancies and malignancies. For 
patients aged 2 to 4 years, in countries where approved at the time of consent to the 
registry, TE AEs of special interest, SAEs, and pregnancy (at an age when the patient can 
become pregnant) will be collected for up to 10 years.  Observational AEs were recorded 
from the first day in the registry through last contact, irrespective of treatment duration.  


The mean duration of drug exposure was 643 days for the MTX arm and 653 days for the 
adalimumab ± MTX arm. The total exposure was 590.8 PYs for the MTX arm, and 1161.8 
PYs for the adalimumab ± MTX arm. Overall, 50.7% of patients in the MTX arm and 24.4% 
of patients in the adalimumab ± MTX arm discontinued the registry drug.  


Of those who discontinued, 5.6% of the MTX and 6.5% of the adalimumab ± MTX arm 
experienced serious AEs2. However, of these SAEs, no deaths, malignancies, tuberculosis 
(active or latent), or opportunistic infections, including oral candidiasis, were reported.  


                                                 
1 All AEs discussed in this report are TEAEs unless otherwise noted. 
2 SAEs include death and events that are life-threatening (i.e, result in immediate fatality without medical 
intervention), hospitalisation, prolongation of hospitalisation, persistent or significant disability, or any important 
medical event requiring medical or surgical intervention to prevent serious outcome. 
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SAEs were observed in 8 patients (2.6%) in the MTX arm and 13 patients (2.4%) in the 
adalimumab ± MTX arm.  


Where a serious infectious AEs was observed, incidence of all types of AE was less than 1 
patient per arm (≤0.3%), except for pyelonephritis in the adalimumab ± MTX arm (n=2; 
0.4%).  


See Table 36 for observed adverse effects and Table 37 for observed serious infections. 


Table 36: Overview of observational AEs 
 MTX adalimumab ± MTX 


N = 302 PYs = 863.9 N = 640 PYs = 1226.8 
n(%) E (E/100PYs) n(%) E (E/100PYs) 


Any AE‡ 136 (44.7) 40.6 (36.5, 45.1) 169 (31.3) 36.4 (33.1, 40.0) 
At least ‘possibly drug related’ 
per the investigator   


68 (22.5) 14.0 (11.6, 16.7) 80 (14.8) 12.0 (10.1, 14.1) 


Severe AE 11 (3.6) 1.7 (1.0, 2.9) 19 (3.5) 2.5 (1.7, 3.6) 
SAE† 17 (5.6) 3.0 (2.0, 4.4) 35 (6.5) 4.6 (3.5, 6.9) 
AE leading to discontinuation of 
study drug or study  


20 (6.6) 3.0 (2.0, 4.4) 27 (5.0) 3.2 (2.3, 4.4) 


Infectious AE 75 (24.8) 15.4 (12.9, 18.3) 93 (17.2) 12.1 (10.3, 14.3) 
Serious infectious AE 8 (2.6) 1.3 (0.6, 2.3) 13 (2.4) 1.2 (0.7, 2.0) 
Injection site-related AE 6 (2.0)* 0.9 (0.4, 1.8) 24 (4.4) 2.4 (1.6, 3.4) 
CI: confidence interval; E: events; PYs: patient years, *3 patients experienced injection site-related AEs with adalimumab 
injections. †SAEs include death and events that are life-threatening (i.e. result in immediate fatality without medical 
interventions), hospitalisation, prolongations of hospitalisation, persistent or significant disability, or any important medical event 
requiring medical or surgical intervention to prevent serious outcomes. ‡ refers to number of patients with any AE 


 
Table 37: Overview of observed serious infections  


 MTX adalimumab ± MTX 
N = 302 PYs = 863.9 N = 640 PYs = 1226.8 


n(%) E (E/100PYs) n(%) E (E/100PYs) 
Abdominal abscess 0 0 1 (0.2) 1 (0.1) 
Acute tonsillitis 0 0 1 (0.2) 1 (0.1) 
Appendicitis 1 (0.3) 1 (0.1) 1 (0.2) 1 (0.1) 
Cellulitis 0 0 1 (0.2) 1 (0.1) 
Gastroenteritis 0 0 1 (0.2) 1 (0.1) 
Infectious mononucleosis 0 0 1 (0.2) 1 (0.1) 
Meningitis Viral 0 0 1 (0.2) 1 (0.1) 
Pneumonia 0 0 1 (0.2) 1 (0.1) 
Pyelonephritis 1 (0.3) 1 (0.1) 2 (0.4) 2 (0.2) 
Respiratory tract infection  1 (0.3) 1 (0.1) 0 0 
Scarlet fever 0 0 1 (0.2) 1 (0.1) 
Septic shock 1 (0.3) 1 (0.1) 0 0 
Staphylococcal infection  1 (0.3) 1 (0.1) 0 0 
Subcutaneous abscess 0 0 1 (0.2) 1 (0.1) 
Tonsillitis 1 (0.3) 3 (0.3) 1 (0.2) 1 (0.1) 
Urinary tract infection  1 (0.3) 1 (0.1) 1 (0.2) 1 (0.1) 
Varicella 1 (0.3) 1 (0.1) 1 (0.2) 1 (0.1) 
Viral infection  1 (0.3) 1 (0.1) 0 0 
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Section 4: Clinical interpretation of the evidence 
 
As discussed in Section 2, because of the ethical restraints in the design of paediatric trials 
there is a limit in the ability to collect data for certain outcomes and sub-groups (i.e. a 
powering issue). As result, the adalimumab JIA RCT programme did not collect data for non-
arthritic outcomes in patients with JIA. Therefore, this section focuses on outcome data 
collected from other sources not relating to the arthritic component of JIA – for example data 
around the effectiveness of adalimumab as a treatment for uveitis; as well as including data 
looking at the effect of anti-TNFs on other outcomes such as growth.  
 
In addition, issues concerning the interpretation of the clinical evidence are also discussed 
here, with particular reference to the difficulties of conducting an indirect comparison in this 
disease area. 
 
4.1 Evidence for the effectiveness of adalimumab in JIA associated uveitis (JIA-U) 
 
There is an increasing amount of evidence relating to the use of adalimumab and the other 
anti-TNFs in the treatment of childhood chronic uveitis – predominantly derived from case 
studies and open-label prospective trials.  
 
Indeed, a systematic literature review conducted between 2000 and October 2012 identified 
a number of studies looking at the effectiveness of anti-TNFs in childhood chronic uveitis, 
the majority of which were conducted in patients with JIA associated uveitis (JIA-U).25 The 
authors identified 989 articles, of which 148 were potentially eligible. In total, 22 retrospective 
chart reviews and 1 randomised clinical trial were deemed eligible, comprising 229 children 
(adalimumab: n = 31, etanercept: n = 54, and infliximab: n = 144). On pooled analysis of 
observational studies, the proportion of responding children was 87% (95% confidence 
interval [95% CI] 75-98%) for adalimumab, 72% (95% CI 64-79%) for infliximab, and 33% 
(95% CI 19-47%) for ETA. There was no difference in the proportion of responders between 
adalimumab and infliximab (χ2 = 3.06, p = 0.08), although both showed superior efficacy 
compared with etanercept (adalimumab versus etanercept: χ2 = 20.9, P < 0.001 and 
infliximab versus etanercept: χ2 = 20.9, P < 0.001). The authors concluded that although 
RCTs are needed, the available evidence suggests that infliximab and adalimumab provide 
proven similar benefits in the treatment of childhood autoimmune chronic uveitis and they 
are both superior to etanercept.25 
 
Since the systematic literature review performed by Simonini et al.,25 there have been a few 
more published studies investigating the safety and efficacy of adalimumab in the treatment 
of refractory uveitis associated with JIA (JIA-U):  
 
 García-De-Vicuña26  


This multicentre, prospective case series study assessed the efficacy and safety of 
adalimumab in patients with JIA and associated refractory uveitis. Thirty-nine patients (mean 
[SD] age of 11.5 [7.9] years) with JIA-associated uveitis who were either not responsive to 
standard immunosuppressive therapy or intolerant to it were enrolled. Patients aged 13–17 
years were treated with 40 mg of adalimumab eow for 6 months and those aged 4–12 years 
received 24 mg/m2 body surface.  
 
Inflammation of the anterior chamber (2.02 [1.16] versus 0.42 [0.62]) and of the posterior 
segment (2.38 [2.97] versus 0.35 [0.71] decreased significantly between baseline and the 
final visit (P < 0.001). The mean (SD) macular thickness at baseline was 304.54 (125.03) μ 
and at the end of follow-up was 230.87 (31.12) μ (P < 0.014). Baseline immunosuppression 
load was 8.10 (3.99) as compared with 5.08 (3.76) at the final visit (P < 0.001). The mean 
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dose of corticosteroids also decreased from 0.25 (0.43) to 0 (0.02) mg (P < 0.001). No 
significant side effects requiring discontinuation of therapy were observed.  
 
The authors concluded that adalimumab seems to be an effective and safe treatment for 
JIA-associated refractory uveitis and may reduce steroid requirement.  
 


 Diaz-Llopis M et al.27  


This prospective case series evaluated adalimumab therapy in patients with refractory 
uveitis, the majority of which were in JIA patients. A total of 131 patients with refractory 
uveitis and intolerance or failure to respond to prednisone and at least 1 other systemic 
immunosuppressive drug participated. Patients received a 40 mg adalimumab SC injection 
eow for 6 months. Associated immunosuppressants were tapered after administering 3 
adalimumab injections (week 6). Degree of anterior and posterior chamber inflammation 
(Standardization of Uveitis Nomenclature Working Group criteria), immunosuppression load 
(as defined by Nussenblatt et al), visual acuity (logarithm of the minimal angle of resolution 
[logMAR]), and macular thickness (optical coherence tomography) were measured.  
 
There were 61 men and 70 women (mean age, 27.3 years). The most common causes were 
JIA in 39 patients, pars planitis in 16 patients, and Behçet's disease in 13 patients. Twenty-
seven patients had uveitis of idiopathic origin. Inflammation in the anterior chamber was 
present in 82% of patients and in the vitreous cavity in 59% of patients. Anterior chamber 
inflammation and vitreous inflammation decreased significantly (p < 0.001) from a mean of 
1.51 and 1.03 at baseline to 0.25 and 0.14, respectively, at 6 months. Macular thickness was 
296 (102) μ at baseline versus 240 (36) μ at the 6-month visit (p < 0.001). Visual acuity 
improved by -0.3 logMAR in 32 of 150 eyes (21.3%) and worsened by +0.3 logMAR (-15 
letters) in 5 eyes (3.3%). The dose of corticosteroids also decreased from 0.74 (3.50) to 0.20 
(0.57) mg/kg/day (P < 0.001). Cystoid macular edema, which was present in 40 eyes at 
baseline, showed complete resolution in 28 eyes at 6 months. The mean suppression load 
decreased significantly (8.81 [5.05] vs 5.40 [4.43]; P < 0.001). Six months after the initiation 
of the study, 111 patients (85%) were able to reduce at least 50% of their baseline 
immunosuppression load. Only 9 patients (6.9%) had severe relapses during the 6 months 
of follow-up.  
 
The authors concluded that adalimumab seems to be well tolerated and helpful in 
decreasing inflammatory activity in refractory uveitis and may reduce steroid requirement.  
 
 Magli et al.28 


This prospective, interventional case series aimed to assess the long-term outcomes and 
complications of patients with uveitis from JIA treated with adalimumab. All patients who 
underwent treatment with adalimumab for JIA and anterior uveitis were prospectively 
included in the study. The anterior chamber inflammation was evaluated according to the 
Standardization of Uveitis Nomenclature criteria. Twenty-one patients (16 females, five 
males, 38 eyes) were included in the study. Mean age of patients at referral was 11.1± 3.8 
(5–17) years. Before initiation of treatment, mean duration of arthritis was 7.0±5.5 (median, 
6) months, mean duration of uveitis was 7.0±4.4 (median, 7) months. Oligoarticular arthritis 
was present in 15 cases (71 %), polyarticular arthritis in six cases (28 %).  
 
After a mean follow-up of 18.2 ± 7.7 (9–41) months, resolution of anterior chamber 
inflammation was obtained in 29/38 eyes (76 %). The anterior uveitis flare rate during the 12 
months prior to enrolment was 1.6 ± 0.4/year, and was reduced during adalimumab 
treatment to 0.7±0.3/year (p<0.001). A significant decrease of the number of relapses/month 
was present after onset of treatment with adalimumab (0.18 ± 0.2 before versus 0.02 ± 0.1 
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after treatment onset, p<0.001). No significant correlation was found between relapse 
number and age, sex, type of JIA and doses of previous steroid treatment (p>0.05).  
 
The authors concluded that adalimumab was shown to be effective and relatively safe for 
treatment of JIA-associated uveitis. 
 


 Zannin et al.29 


Zannin et al evaluated the safety and efficacy of adalimumab and infliximab for the treatment 
of juvenile idiopathic arthritis-related anterior uveitis (JIA-AU) based on data from the 
National Italian Registry (NIR). At baseline, all patients were refractory to standard 
immunosuppressive treatment and/or were corticosteroid-dependent. Data recorded every 3 
months included uveitis course, number/type of ocular complications, drug-related AE, 
treatment change or withdrawal, and laboratory measures. Data of patients treated for at 
least 1 year were retrieved from the NIR and analysed using descriptive statistics. Treatment 
efficacy was based on change in uveitis course and in number of ocular complications.  
 
Up to December 2009, data for 108 patients with JIA-AU treated with anti-tumor necrosis 
factor-α agents were recorded in the NIR and data from 91, with at least 12 months' follow-
up, were included in the study. Forty-eight patients were treated with infliximab, 43 with 
adalimumab. Forty-seven patients (55.3%) achieved remission of AU, 28 (32.9%) had 
recurrent AU, and 10 (11.8%) maintained a chronic course. A higher remission rate was 
observed with adalimumab (67.4% vs 42.8% with IFX; p = 0.025). Ocular complications 
decreased from 0.47 to 0.32 per subject. Five patients experienced resolution of structural 
complications. No patient reported serious AE; 8 (8.8%) experienced 11 minor AE (9 with 
infliximab, 2 with adalimumab).  
 
The authors concluded that infliximab and adalimumab appear to be effective and safe for 
treatment of refractory JIA-related uveitis, with a better performance of adalimumab in the 
medium-term period.  
 
 Simonini et al.30 


Simonini et al. compared the efficacy of adalimumab when used as first anti-TNFalpha 
therapy versus adalimumab used after the failure of a previous anti-TNFalpha (infliximab) in 
an open-label, comparative, multi-centre, cohort study of childhood chronic uveitis. Twenty-
six patients (14 F, 12 M; median age: 8.6 years) with refractory, non-infectious active uveitis 
were enrolled. Due to the refractory course of uveitis to previous DMARD treatment, Group 1 
received adalimumab (24 mg/m2, every 2 weeks), as first anti-TNFalpha choice; Group 2 
received Adalimumab, as second anti-TNFalpha drug, due to the loss of efficacy of 
Infliximab, administered after a period of at least 1 year. Both groups received Adalimumab 
for at least 1 year of treatment. Primary outcome was, once remission was achieved, the 
time to a first relapse.  
 
Fourteen children (10 with JIA, three with idiopathic uveitis, one with Behcet's disease) were 
recruited in Group 1; 12 children (7 with JIA, 3 with idiopathic uveitis, 1 with early-onset 
sarcoidosis, one with Behcet's disease) were recruited in Group 2. Group 2 showed a lower 
probability to steroid discontinuation during the first 12 months of treatment (Mantel-Cox 
chi24.12, p<0.04). In long-term follow-up, Group 1 had higher probability of uveitis remission 
during the time of treatment on adalimumab (median ±SE: 18 +/-1.1 vs 4 ±0.6 months, CI 
95%: 15.6-27.5 vs 2.7-5.2, Mantel-Cox chi210.12, p<0.002). The authors concluded that 
even if limited to a relatively small group, the study suggests a better efficacy of adalimumab 
when used as first anti-TNF alpha treatment in childhood chronic uveitis. 
 
 The Sycamore RCT31 
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Finally, a RCT is currently under way in the UK examining the efficacy of adalimumab in JIA-
U and uveitis. The Sycamore trial (ISRCTN 10065623) is an RCT evaluating the clinical 
effectiveness, safety and cost effectiveness of adalimumab in combination with MTX for the 
treatment of JIA-U. The trial is funded by the NIHR Health Technology Assessment 
Programme and Arthritis Research UK. To date, 88/114 patients aged between 2 and 18 
years have been randomised, and recruitment has been extended to December 2016. All 
participants will be treated for 18 months, with follow up of 3 years from randomisation. All 
participants will receive a stable dose of MTX and, in addition, either adalimumab or placebo 
by SC injection every 2 weeks.  
 
The data above show that adalimumab is effective in the treatment of JIA-U, and the benfits 
of adalimumab on JIA-U should be considered in this appraisal.  
 
As an aside, the efficacy and safety of adalimumab is also being investigated in the 
multicentre, double-blind, placebo-controlled VISUAL trials in adult patients with uveitis.32 
 
4.2 Evidence for the effectiveness of anti-TNFs on growth 
 
As discussed in Section 1.3, the combination of chronic inflammation and steroid therapy 
can cause marked growth retardation in JIA. Observational reports suggest that anti-TNF 
treatment is associated with growth velocity improvement in these patients:33, 34, 35, 36, 37 
 


 A registry analysis of 594 patients with polyarticular (~90% patients) or systemic JIA 
showed statistically significant increases in mean height percentile with  etanercept  
at year 3 (4.8 percentile points), and with etanercept plus MTX years 1, 2, and 3 (2.4, 
3.3, and 5.6 percentile points, respectively).33  


 Another study reported growth outcomes of 71 patients with polyarticular course JIA 
two years prior to, and after, anti-TNF treatment. For the 53 patients with delayed 
growth before anti-TNF treatment, the growth velocity, measured as the change in 
height standard deviation score, accelerated +0.45 (95% CI, 0.33 to 0.56) (p<0.001) 
during anti-TNF treatment. In the patients with normal or accelerated growth before 
anti-TNF (n = 18), the change in growth velocity was +0.05 (0.07 to 0.16) (p = 0.39). 
At two years on anti-TNF treatment, the growth velocity between these two groups 
was similar.34 


 These results are supported by small case series showing statistically significant 
improvement in growth velocity vs baseline after etanercept initiation.35, 36, 37 In the 
Vojvodich study, the statistical significance was restricted to the pre-pubertal cohort. 
Schmeling et al compared the linear growth change in the etanercept group to 
patients with recent onset active JIA commencing MTX, and reported statistical 
significance in the anti-TNF group only.37 


These statistically significant results contrast with a retrospective analysis in 100 JIA children 
on biologic therapy for a median of 2.92 years (range: 0.59 to 10.17 yrs). In this study, 
statistical significance was not reached for change in median height. However, multivariate 
analysis demonstrated that patients treated with > 1 biologic agent and those with systemic 
JIA had significantly lower changes in height SDS on biologic treatment than other patients 
(p = 0.01 and p = 0.04, respectively), suggesting the lack of statistical significance in this 
study may be attributable to the large number of patients with systemic-onset JIA (n=29%) 
and refractory disease.38 
 
The effect of adalimumab on growth in patients aged 4–17 with polyarticular course JIA was 
examined in a post hoc analysis of DE-038 - a phase 3 randomised, withdrawal, double-blind 
study.  In the patients in the lowest quartiles for height at baseline (<5th and 5th–24th 
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percentile groups), there was a larger change in mean height percentile through 250 weeks 
of adalimumab treatment (10.5, 13.5, 5.4, 4.0% change for <5th, 5th–24th, 25th–49th, and 
50th percentile, respectively) (see Table 38). Long-term adalimumab treatment was 
associated with improvement and maintenance of growth in children with JIA who were 
within the lowest height percentiles at baseline.39 
 
Table 38: Distribution of height and weight by CDC percentile and final visit from DE-
038 


N(%) CDC Percentile 
<5% 


CDC Percentile 
≥5%-<25% 


CDC Percentile 
≥25%-<50% 


CDC Percentile 
≥50% 


Height, n=171 
Baseline 28 (16.4) 35 (20.5) 42 (24.6) 66 (38.6) 


Final visit 20 (11.7) 39 (22.8) 32 (18.7) 80 (46.8) 
Weight, n=171 


Baseline 22 (12.9) 39 (22.8) 36 (21.1) 74 (43.3) 
Final visit 15 (8.8) 35 (20.5) 35 (20.5) 86 (50.3) 


 
Therefore, whilst not extensive, the data indicate that anti-TNFs have a positive impact on 
growth retardation. Given the complexities involved in generating utility data from the RCTs 
i.e. potentially using a mapping algorithm to link function (CHAQ) to utility (see Section 5), 
AbbVie understands that it is unlikely that these benefits will be captured in the economic 
modelling. It is therefore important that the benefits of adalimumab on growth and uveitis are 
considered in addition to the cost/QALY gained. 
 
4.3 Differences in the trial designs for the biologics under review and the potential 


impact this has on estimates of relative effectiveness  
 
In order to calculate the relative effectiveness of the biologics under review as per the 
protocol for this technology appraisal, evidence synthesis in the form of a network me-
analysis (NMA) or pairwise comparison using a common comparator will need to be 
performed. AbbVie has some concerns, discussed in Sections 4.3.1 - 4.3.3 below, with the 
validity of this methodology in this disease area.  
 


4.3.1 Issues with the comparability of the different trials specifically around the length of 
the double-blind withdrawal period 


 
In order to obtain estimates of relative effectiveness of one agent vs. another for the 
biologics in this MTA, efficacy data from the trials will need to be compared. The most 
commonly used approach for a NMA and the approach NICE prefers is the treatment-effect 
model, modelling the relative effect of each intervention within each study. It has the 
advantage of preserving the randomisation within each study, which ensures that the 
difference observed between arms only reflects the difference between treatments and not 
differences in patient characteristics. For this reason, treatment-effect models are generally 
less prone to bias due to model misspecification and variability in prognostic factors than 
other types of models. However, a treatment-effect model requires that the included studies 
are designed with a comparator arm or ‘reference’ treatment arm; and the most common of 
these comparator arm forms the reference treatment in a network allowing pairwise 
comparisons of all treatments of interest within the network.   
 
The problem with performing an NMA in JIA is that the ethical constraints applied to trial 
design mean that there are no true common comparator arms to generate the ‘reference’ 
treatment arm. All the RCTs for the biologics in this MTA included an open-label lead in 
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phase where all patients received open-label therapy. Patients with a PedACR30 response 
at the end of the open-label lead in phase were then randomised in a double-blind manner to 
receive placebo or continue biologic treatment until the end of the double-blind treatment 
period or until flare, whichever event occurred first.  
 
As a result, the length of the double-blind period has an impact on the probability of 
achieving the primary outcome measure (time to flare). Unfortunately, because shorter trial 
duration means that there is a smaller chance of reaching the time-dependent outcome 
(disease flare); shorter treatment duration may result in better outcomes. Table 39 below 
shows the different treatment phases for the RCTs of the biologics under review. As can be 
seen from the table, the double-blind treatment withdrawal phase for adalimumab was twice 
as long as the etanercept study, with the double-blind phase for abatacept and tocilizumab 
halfway between that of etanercept and adalimumab. 
 
Table 39: Comparison of treatment periods in the RCTs of the biologics under review 
Drug Length of open-label phase Length of double-blind phase 
Adalimumab 12 weeks 32 weeks 
Etanercept 12 weeks 16 weeks 
Abatacept 16 weeks 24 weeks 
Tocilizumab  16 weeks 24 weeks 


 
Furthermore, the double-blind withdrawal phase was conducted in an enriched population 
i.e. only in patients who had a PedACR30 response at the end of the open-label lead in 
phase. The proportion of responders carried through to the double-blind phase differs across 
the studies, for example the percentage of PedACR30 responders at the end of the open-
label lead in period ranges from circa 60% up to 90% across the different trials. This 
introduces an element of bias when calculating the relative effectiveness of the agents at the 
end of the double-blind period.  
 
Rather than the primary outcome measure of time to flare, the Assessment Group may 
choose to use PedACR30/50/70 response to calculate the relative effectiveness of the 
different biologics under review (in a similar manner to the adult RA models which utilise % 
ACR response). However, again this is problematical because of the open-label lead in 
phase in the JIA RCTs. For example, at the end of the lead in phase, only patients with a 
PedACR30 response were randomised in to the double-blind withdrawal period to continue 
active treatment or receive placebo, meaning that the PedACR30 response rate at the start 
of the double-blind period for both the placebo and active arms was 100%. The percentage 
of PedACR30 responders at the end of the double-blind phase in the ‘placebo’ arms will then 
obviously be affected by the length of the treatment period and the half-lives of the drugs. 
Otten et aI. describe similar problems with performing an indirect comparison of biological 
agents in JIA in their systematic review.40  
 
Finally, calibration of the ‘placebo’ arms to establish a reference arm for the calculations of 
relative effectiveness will be difficult because the placebo arms aren’t representative of a 
true placebo response and are confounded by the length of the double-blind phase and the 
half-lives of the drugs.  This means that it is highly plausible that any differences in efficacy 
between biologic agents generated from an NMA do not reflect actual differences between 
treatments, but instead could be due to differences in the pharmacodynamics of the different 
drugs, patient characteristics and the time frame of assessment. 
 
An additional point to note, which is discussed further in Section 4.3.3, is that in the pivotal 
adalimumab pJIA trial, a patient who had a flare according to the protocol definition was 
classified as having no response from that point forward, regardless of the PedACR 
response at that time. This means that in both the adalimumab and ‘placebo’ arms, the 
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proportion of PedACR responders is likely to be an underestimation, furthermore this is more 
likely to affect the adalimumab arms which will have a negative effect in any calculations of 
relative effectiveness.    
 


4.3.2 Heterogeneity of the trial subjects according to the ILAR classification criteria and 
small sample sizes 


 
In addition to the issues discussed in Section 4.3.1 around the design of the biologic JIA 
trials and the impact this has on a potential NMA; performing an indirect comparison for the 
biologic agents is further complicated by the heterogenic nature of JIA as a disease. As 
discussed in Section 1.1 and 1.5, the ILAR classification categorises JIA into 7 subtypes by 
presentation at onset of disease. This MTA review excludes systemic JIA, unless the patient 
has > 5 or more joints involved in which case they would be included as having course pJIA, 
however it does include oligoarthritis (extended), psoriatic arthritis, polyarthritis RF +ve, 
polyarthritis RF –ve, and ERA.  
 
Firstly, outcome measures such as PedACR response are not appropriate for some sub-
types of JIA like ERA as there are a reduced number of joints involved, and involved joints 
may include the spine, which is not assessed in the same way. Outcome measures like 
BASDAI would be more appropriate – although this hasn’t been validated in children. In 
which case, pooling trial data from a pJIA and an ERA trial to determine the overall 
effectiveness of an agent wouldn’t be appropriate. Furthermore, not all the biologic agents 
under review have a licence for the ERA sub-type of JIA.  
 
Secondly, even if we focus specifically on trials of pJIA and exclude trials investigating 
biologics for ERA or psoriatic arthritis, the trial populations for pJIA comprise a mixture of 
onset and course polyarthritis with a variety of JIA onset types – in the adalimumab trial DE-
038, the most frequent type of onset was RF –ve or +ve polyarthritis and extended 
oligoarthritis. It is unclear whether the different sub-types have an effect on treatment 
response; however it is worth noting that the proportions of the different sub-types of JIA 
vary quite substantially across the trials.  
 
Finally, as discussed in Section 2.0, the ethical constraints associated with paediatric trial 
design mean that children will not be subjected to unnecessary treatment, particularly if there 
is a placebo element to the trial designs. Therefore, the sample size across the biologic JIA 
clinical trials is relatively small and the number of trials per agent required to demonstrate 
safety and efficacy are limited. As a consequence of this, and in addition to the substantial 
clinical heterogeneity, there may be issues of convergence with any models used to conduct 
the evidence synthesis. 
 
4.3.3 Underestimation of the percentage of PediACR responders in the adalimumab pJIA 


trials  
 
In the adalimumab pJIA clinical trial programme, a disease flare was defined as either >30% 
worsening in at least three of the six JIA core set criteria and also a minimum of two active 
joints or >30% improvement in not more than one of the six JIA core set criteria. If a patient 
experienced a disease flare at any timepoint during the trial (clinic visits were performed 
every 4 weeks), they were considered a non-responder from that point onwards for any of 
the PedACR outcome measures. PedACR30, 50, 70 and 90 responses are defined as 
improvements of at least 30%, 50%, 70%, and 90%, respectively, in at least three of the six 
core criteria for juvenile rheumatoid arthritis, with worsening of 30% or more in no more than 
one criterion.  
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It is therefore possible that at one of the visits, e.g. the week 20 visit, a patient may have had 
a >30% improvement in only one of the six JIA core set criteria and would therefore qualify 
as having experienced disease flare. However, at subsequent visits the same patient may go 
on to fulfil the criteria for a PedACR30/50/70/90 response. Based on the trial protocol, 
regardless of the fact that this patient could be a PedACR90 at the end of the double-blind 
period, i.e. at week 48, this patient would be considered an PedACR non-responder.  
 
As far as AbbVie can judge from the publications of the other biologic’s clinical trials, no 
other RCT has this caveat in the trial design. As a result of the fact that only the adalimumab 
trial has this definition of an PedACR response, the calculation of relative effectiveness of 
the biologics in this MTA review will be biased if it is based on the percentage of ACR 
30/50/70/90 responders, as it is highly likely that the PedACR data pertaining to adalimumab 
at the end of the double-blind period will be underestimated. There is a danger of comparing 
‘apples and pears’, because the definitions of response differ.   
 
4.4 Intolerance to MTX 
 
MTX is the first-choice DMARD for the treatment of JIA. However, there is marked variability 
in clinical response and tolerability to the drug. In a randomised trial, MTX failed to achieve a 
basic clinical response (PedACR30) in 28-40% polyarticular course JIA patients, and failed 
to achieve more stringent measures of response (PedACR70 and complete disease control) 
in 50-88%, even at intermediate/high dose (15-30mg/m2).41,42  
 
SAEs including hepatotoxicity and bone marrow suppression are uncommon and generally 
transient with MTX cessation. However, symptoms associated with MTX intolerance include 
abdominal pain, oral pain, and behavioural symptoms (e.g. restlessness, crying, irritability, 
and refusal of MTX) and may affect 50% of the JIA patients prescribed MTX even at a 
relatively low median dose of 10.9 mg/m2.43 Gastrointestinal effects, including nausea, 
abdominal pain, vomiting, or diarrhoea, are more common than previously thought, and have 
been reported in up to 73% adolescents with JIA.43,44  Adolescents in this study were 
estimated to have over 6 fold higher odds of nausea compared with adults (OR 6.31, 
p=0.0002).  
 
Clinically, these symptoms may result in MTX dose reduction or poor adherence leading to 
inefficacy and the requirement for treatment escalation. There is therefore a need to provide 
additional efficacious treatment options for patients with JIA. 
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Section 5: Cost-effectiveness 
 
Due to numerous factors discussed in Section 4.3 and challenges outline in Section 5.8 – 
5.10 below, AbbVie has not been able to conduct a robust cost-effective analysis. Instead, 
we present the key factors that need to be considered in an economic evaluation of 
etanercept, abatacept, adalimumab and tocilizumab for treating JIA. 
 
5.1 Natural history of disease  
 
JIA is not exclusively a disease of childhood and as such does not always remit. Indeed, 
outcomes studies performed after 2000 show that JIA frequently continues into adulthood. 
Ongoing or intermittent disease activity into adulthood has been found in more than half of 
cases and despite most remissions occurring in the first 5 years after disease onset, 40% to 
60% of patients still have active JIA after >10 years of disease duration.45,46 As noted in 
Section 2, the upper age limit for JIA has been removed from the SPC in recognition of this 
fact.  
 
As mentioned in Section 1.1, JIA is not the same disease as rheumatoid arthritis or other 
forms of inflammatory arthritis and, although there are similarities with adult forms of arthritis, 
JIA should be considered a separate disease to rheumatoid arthritis in both children and 
adults. For example, in contrast to rheumatoid arthritis, rheumatoid factor (autoantibodies), 
can be detected only rarely in patients with JIA. The long term outcome of JIA varies 
depending on the disease classification; course and health status in the child.45,46  
 
As such, assumptions regarding disease progression and outcomes for JIA, based on 
information for rheumatoid arthritis studies, should be done with caution. 
 
5.2 Transition services 
 
As a disease that starts in childhood and continues into adulthood, many patients with JIA 
transition to adult rheumatology services at some point. This transitioning may present 
difficulties for both the NHS and patients. There are many differences between adult and 
paediatric care. Young people need to be aware of these differences and to be equipped 
with knowledge and skills to allow them to interact effectively with their new adult health care 
providers. Conversely, adult providers need to be aware of the dramatic change that these 
young people experience at this time.  
 
Several audits have been conducted looking at transition from paediatric to adult services in 
JIA. The first audit found that despite their imminent transfer to adult care, ongoing 
transitional issues were identified in the cohort of 17 old patients. For example, 55.8% were 
still seeing the rheumatologists with their parent, 20% were not self-medicating, 68.5% had 
not had intra-articular injections under local anaesthetic and 14% had received no careers 
counselling. This age group also had significant disease-related issues; 54.6% had 
moderate to severe functional disability, 67.5% were still on disease-modifying anti-
rheumatic drugs and, as a group, they had significantly.47  
 
A second audit looking at patients with JIA transferred to adult centred rheumatology care 
was conducted in 10 UK paediatric rheumatology centres before and 12-24 months after the 
implementation of a structured coordinated programme of transitional care.48 This showed 
that a large multidisciplinary team approach was taken, mainly on an outpatient basis, with 
transfer of large number of documentation relating to notes, tests results and outcomes 
measures. Although the median age at transfer was 18 years (ranging from 12-49 years), 
preparation for transition started at a median age of 16 years. The authors noted that the 
administrative burden of this transfer had not been adequately recognised up to the time 
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they conducted the audit. Additionally, the authors noted that difference between paediatric 
and adult services may come as a shock to patients and influence their attendance at adult 
clinics, for example; consultation times were twice as long in the paediatric setting as in the 
adult setting and pain management for joint injections as adults did not include general 
anaesthesia as it did in paediatric services. The authors considered that this may ultimately 
impact on the patients’ disease control and had planned a follow up study on the outcomes 
of the transitional care programme in terms of patients’ QoL, satisfaction and knowledge. As 
of time of writing this submission, no further publication could be obtained on the results from 
that follow up study. 
 
More recently, an audit of paediatric rheumatology services from 2007-2012 at a single UK 
hospital showed that of the 152 patients (of which 69% had JIA and 59% were on a 
DMARD/biologic during transfer), 35 were transferred to adult rheumatologists, 90 patients 
were discharged to primary care and 11 were lost to follow up. The authors concluded that 
although there had been an improvement in the transfer since their previous audit in 2007, 
there continued to be variation within their paediatric rheumatology services, despite having 
an established transitional care programme. They recommend further attention to the 
administrative workload of transition and consistency of practice to ensure equity and quality 
of care within centres.49 
 
The administrative and human resource burden on the NHS of transitioning patients from 
paediatric to adult services is clearly substantial, and whilst AbbVie recognises that the costs 
will apply to all patients in the economic model and so should cancel out when relative 
effectiveness is assessed, the cost and administrative burden should be noted in the 
economic evaluation. Similarly, the impact this transition has on the patients may affect 
maintenance of, and adherence to, effective treatment and as a result impact their QoL and 
disease control. 
 
5.3 Surgery for JIA complications 
 
As discussed in Section 1.1, JIA can cause growth retardation, joint contractures, joint 
disease requiring joint replacements and permanent disability, and may be associated with 
other inflammatory co-morbidities such as uveitis, IBD and psoriasis.  
 
As a result, the rate and cost of surgery and follow up care, including revision surgery and 
complications of JIA, need to be considered as these could be significant. An overview of 
types of surgery and follow up care for patients with JIA are provided below.  
 
Surgery for JIA may be required for severe disease causing joint damage and for 
complications relating to uveitis. The types of joint related surgery include, but are not limited 
to, soft tissue release of contractures, resurfacing or athroplasty of affected joints, 
orthognathic surgery and costochondral graft reconstruction for temporomandibular joint 
involvement. Surgery for uveitis for complications of uncontrolled ocular inflammation or its 
treatment with corticosteroids include vitrectomy, intraocular pressure lowering surgery such 
as trabeculectomy for secondary uveitic glaucoma and cataract surgery. 
 
Joint surgery in children and adolescents pose inherent challenges such as the choice of 
implant for an often atypical anatomical morphology, fixation of the prosthesis to an 
immature growing skeleton and the bearing surface employed. As result, custom devices 
may be required as patients with JIA cannot be treated with standard devices.50,51 Revision 
surgery for joints may be particularly difficult because of the risk of the presence of chronic 
disability, joint contractures, osseous abnormalities and bone loss52. Cataract surgery in 
children is also complicated because of anatomical and functional characteristics such as 
small globe size, increased tissue reactivity, lower scleral rigidity, changing axial length and 
the risk of amblyopia.53 
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The cost of such surgeries and prosthesis need to be incorporated into the economics 
evaluation, however, this poses difficulties due to the range of products available, for 
example, the average list price cost for five manufacturers of adult total hip replacements 
ranges from £1,557 to £3,869, depending on the type of prosthesis.54 
 
Joint surgeries are not only associated with increased mortality risk, but may also result in 
complications such as persistent pain, periprosthetic infection, intraoperative bone fractures, 
mechanical failure and nerve injury that require further medical management.52,55,56,57 
Complications related to ocular surgery may include fibrin formation resulting in synechiea 
formation (an eye condition where the iris adheres either to the cornea or lens), pupillary 
membrane formation, hypotony, secondary cataract formation, inflammation and glaucoma, 
all of which require further management.58,59  
 
After joint surgery, patients need to undergo rehabilitation to restore and increase the range 
of motion and strength in the joints, which will ultimately improve their functional status. 
Follow up visits will also be required for patients who undergo ocular surgery. 
 
Surgery rates vary, with the literature reporting rates of 7- 28% for joint surgery and 9-65% 
for ocular surgery. Revision joint surgery to remove old implants and replace them with new 
components later in life may also be required in some patients, these rates range from 9-
25% of surgeries, or 21-41% of patients. Some evidence exists to suggest that surgery rates 
may be related to time since disease onset or diagnosis and immunomodulatory drug 
treatment history. These results are limited by the retrospective or observational nature of 
the studies as well as small sample sizes and data obtained from single centres. A summary 
of results from the literature are provided below: 
 
In an observational study, 7% of 58 JIA patients with mean age of 23.5 years and mean 
disease duration of 13.1 years had previous hand or feet surgery60. In the Dutch Arthritis and 
Biologicals in Children register, 14% of 43 JIA patients with a median age of 22 receiving 
etanercept for a median of 8.5 years, had a history of joint surgery.61 Similarly, a single 
centre chart review in Brazil found that 16% of 94 JIA patients with mean disease duration of 
14.7 year underwent surgery – the majority of these were arthroplasties and ophthalmic 
surgery62.  
 
In a retrospective observational study of 144 adult JIA patients with a median age of 25.5 
years and median disease duration of 19 years attending a teaching hospital clinic in the UK 
the authors report that 28% had received joint surgery and 41% had required revision 
surgery.57 Revision surgery was also required in 21% of 24 patients on the joint registry at 
the Mayo clinic who had elbow replacements between 1983 and 2005,63 whilst Heyse et al. 
report a revision rate of 9% out of 349 total knee athroplasties performed between the years 
1979 and 2011.50 This was higher in the study by Daurka: 25% of 52 uncemented total hip 
replacements required revision over a 10 year follow-up period in 35 children with JIA.51 
 
Glaucoma filtering surgery was performed in 9% of 104 patients diagnosed with JIA between 
1989 and 1996 in a single centre in Finland, and the majority still required ongoing glaucoma 
medication after surgery.64 In a Canadian cohort of 142 children with a diagnosis of JIA and 
uveitis, 15% underwent ocular surgery, the majority of which were for cataract extraction and 
glaucoma.65 Katargina et al. reported that whilst remission of uveitis was achieved in six out 
of 10 patients aged 4-12 years who were treated with abatacept; four underwent 
uncomplicated glaucoma or cataract surgery66. Data in 53 children with JIA-associated 
uveitis, identified in a database search of a single centre in the Netherlands from 1990 to 
2006 found that 51% had undergone cataract extraction.53 In a separate study, Heinz et al.67 
report on average, 55 patients with JIA and a follow-up period longer than one year required 
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1.3 surgical procedures for uveitis complications in two German tertiary referral uveitis 
centres.  
 
The risk of surgery for cataract surgery appear to increase over the patient’s lifetime as 
shown in a review of 65 paediatric patients with JIA associated uveitis, examined between 
1981 and 2008 in a single centre in the Netherlands.68 The study found that in the first year 
of follow up, 7% of patients’ eyes required cataract surgery. The cumulative incidence 
increased to 13% at 3 years of follow up, 35% at 5 years and 65% at 10 years. For 
glaucoma surgery, the corresponding figures were 0%, 8%, 35% and 35%.  
 
Data from a cohort database in Japan69 found that the percentage of 114 JIA patients 
requiring orthopaedic surgery decreased from 54% before the 1970s to only 10% in the 
2000s. At the same time, the induction ratio of biological DMARDs has increased for patients 
with more recent disease onset, with a shorter period from disease onset to induction (16.7% 
in the 1970s, with 27.3 ± 2.1 years to induction vs. 80.0% in the 2000s, with 5.6 ± 2.3 years 
to induction). Similarly, Mertelman-Voss et al. found that the rate of arthroplasty for JIA 
decreased by nearly 50% (0.22 per 100,000 versus 0.13 per 100,000, p<0.001) during the 
period 1991 to 2005 in a US administrative discharge database70. As this finding is 
consistent with the increased use of immunomodulatory agents among children in recent 
decades, the authors suggest that DMARDs and biologic agents may have successfully 
prevented end-stage joint damage and the need for athroplasty if initiated soon after disease 
onset. Similarly, in the study by Sijssen et al.,53 children treated with MTX had a significantly 
longer interval between uveitis onset and first cataract extraction than children not treated 
with MTX (HR 0.29; 95% CI 0.10 to 0.87). 
 
5.4 Cost of visual impairment and blindness 
 
As discussed in Section 1.2.1, a proportion of JIA patients will have JIA associated uveitis. 
Early onset blindness adversely affects psychomotor, social and emotional development as 
well as survival rates in children.71 As such, vision impairment or blindness will have a 
lifetime impact on children and affect their opportunities for education, employment and 
earning potential. Given the fact that such a large proportion of children with JIA have 
associated uveitis, AbbVie considers that the cost of visual impairment needs to be factored 
into the economic model.  
 
An iterative literature review of the cost of blindness in children found no information relevant 
to the UK, as such a review of NICE technology appraisals from 2010 was conducted to 
determine costs associated with visual impairment and/or blindness. The review found a 
wide range of costs associated with blindness in the economic evaluations: £58572 to 
£17,30073 per year, with most appraisals using an annual cost of approximately £6,000. 
74,75,76,77  Unfortunately, these results are limited by the varied definitions of blindness used in 
the appraisals, a lack of appraisals in children, and use of the same methodology - that of 
Meads and Hyde78 - in every appraisal, with costs updated to the respective year of the 
appraisal.  
 
To support the cost calculations for visual impairment or blindness in this appraisal, the 
outcomes considered by Meads and Hyde are listed below:  
 


 Blind registration 
 Low vision aids 
 Low vision rehabilitation 
 Housing benefit and council tax benefit 
 Social security 
 Tax allowance 
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 Depression 
 Community care  
 Residential care 


 
Whilst all of these would not be applicable to this appraisal, practical support from local 
social services would be required for parents of children with visual impairment or blindness. 
Such support from social care services would be required to help assess care and support 
needs as well as special education needs, and assist parents teaching their children to live 
more independently.  
 
5.5 Cost of drugs and weight distribution of children starting biologic in UK cohort 
 
Drug acquisition costs in the economic model will be dependent upon patient weight or body 
surface area as this is how the biologics under review are dosed.  


 
Although the cost of one adalimumab injection is fixed, the cost of treatment for the other 
biologics may vary depending on available presentations and vial sharing practices within 
the NHS. AbbVie considers the weight distribution of JIA patients in England and Wales to 
be an important consideration in the economic model. Although information on the weight of 
patients included in the AbbVie studies are available and are summarised in Section 2, 
Tables 2-5, 8, 24, 27 and 30, it may not be generalisable to the UK as none of the studies 
were conducted in the UK. A similar issue may exist with the studies of the other biologics 
under review.  
 
An additional an important consideration the AG needs to factor in to the economic model is 
that the weight of the children and adolescents will not remain constant. The weight and 
height of the JIA patients will increase as they grow older, and as such, the cost will increase 
up to a point where the full adult dose is used and at this point the drug acquisition cost will 
stabilise (for adalimumab this is approximately aged 12-13). 
 
In the absence of data on the weight distribution for JIA patients in the UK, AbbVie is unable 
to suggest drug acquisition costs for the other biologics in this MTA. However, it is likely that 
weight distribution data for a decent sized cohort of JIA patients in the UK initiating a biologic 
should be available from the BSPAR-ETN and BCRD registries, which the AG should be 
able to use in their model.  
 
5.6 Societal costs 
 
In addition to the direct cost of visual impairment and blindness, cost of rehabilitation 
services, equipment and support from family for functional impairment may be substantial 
and should also be borne in mind. In a recent review of burden of illness, indirect costs 
associated with JIA have been estimated to be up to 86% of total cost, consisting mainly of 
loss of income from parents.79    
 
This is not unexpected as JIA related functional impairment outlined in Section 1.1 may 
require children to be dependent on family members for many of their activities of daily living. 
Such support includes help with e.g. getting dressed and transportation and obtaining 
assistive devices such as pencil grip to help with writing at school, or adapted workstations 
that can assist with integration at school.  
 
Other societal costs include parental loss of productivity and income because of time taken 
from work to take care of an affected child. A recent study by Rasu et al.80 found that parents 
having a child with JIA were 2.78 times more likely to report work-time loss than those 
having no children with JIA. They also had a mean number of reported missed work-time 







87 
 


hours of 281.81 hours in a 9 year period compared to 183.36 hours for parents without 
children with JIA. 
 
Not surprisingly due to the disabling nature of the disease if not treated appropriately, people 
with JIA over 16 may be eligible for Disability Living Allowance, Incapacity Benefit, and 
Income Support. Other types of monetary support include Disabled Person’s Tax Credit for 
disabled people who are unable to go out to work at least 16 hours a week; housing benefit, 
council tax benefit, Social Fund for people on low income; Direct Payment Schemes via 
Social Services and Independent Living Funds for personal assistance and Carer’s 
Allowance for carers. Young people with arthritis may be eligible for an Individual Education 
Plan in schools which will set their goals for the school year as well as any special support 
they may need to achieve them. This will require the support from a teacher who is a special 
educational needs co-ordinator.81 
 
The costs of these however, are not covered by the NHS and thus would not be incorporated 
into an economic model, despite the economic impact it may have on society. AbbVie 
considers that these factors need to be considered as part of an overall value judgement 
when appraising the biologics in this MTA. 
 
5.7 Model structure 
 
AbbVie notes that in previous health technology appraisals in the UK it was not possible to 
model the cost-effectiveness of biologics due to the difficulties of comparing the treatments 
against each other or due to lack of empirical information that precluded the construction of a 
model with high validity. Instead, a cost-minimisation analysis was done in one appraisal, 
and the other appraisal based the cost-effectiveness analysis on an adult rheumatoid 
arthritis model.82,83 


 
This cost-utility analysis had as its main assumption that the measures of clinical response 
used in children and adults were comparable (i.e. JRA 30 can be equated to ACR20), that 
the CHAQ is equivalent to the adult HAQ version and that the HAQ relationship to utility and 
mortality also applied in children. However, the AG felt that these assumptions had no 
evidence base and as result, they could themselves not provide a model with greater 
validity.  
 
As will be argued in the sections hereafter, these assumptions continue to pose challenges. 
 
5.8 Challenges with utility estimation 


5.8.1 Mapping algorithms of utility in JIA 
 


Unfortunately, none of clinical trials of the biologics under review in this MTA collected health 
related quality of life (HRQoL) data sufficient to calculate utility values necessary for a cost 
utility analysis. Therefore, in the absence of a preference based HRQoL measure, the 
consensus from NICE’s technical support documents (TSD 10) is to use a mapping 
algorithm enabling data from the trials e.g. clinical outcome data to be used to estimate EQ-
5D utility scores.  This isn’t uncommon, and indeed for the majority of the technology 
appraisals conducted in adults with rheumatoid arthritis, utility values have been estimated 
using mapping algorithms linking HAQ to EQ-5D.  
 
Normally, mapping involves three stages. Firstly a separate ‘estimation’ dataset is required 
that contains the data that are being mapped from, the ‘source’, and the ‘target’ preference-
based measure. Secondly regression methods are used to ‘map’ this data onto either the 
index score or the classification system of the target measure. Thirdly the regression results 
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are applied to the trial(s) or observational study dataset to estimate utility scores for the 
target measure at either the mean or observational level.84 
 
The protocol developed by the Assessment Group suggests two studies as possible sources 
for the estimation of utilities.85,86 However, AbbVie is unclear how Khan et al. would be used 
to inform estimates of utility; e.g. Khan et al. map EQ-5D utility scores from the PedsQL 
generic core scales, but PedsQL was not collected in the JIA biologics RCTs, so it is unclear 
how any EQ-5D utility estimates mapped from this measure would be applied in this 
appraisal.  
 
Prince et al. collected HUI-3 (utilities can be derived directly from this) as well as the JIA 
core set of variables used to calculate PedACR response rates, one of which is the CHAQ 
total score – so it would theoretically be possible to estimate utilities from the biologic RCTs 
based on a regression of CHAQ onto HUI-3. However, there are a number of limitations with 
doing this. Firstly, the study by Prince et al. is only in n=49 patients, an extraordinarily small 
sample size to fit an equation predicting utility values from a CHAQ score with any 
confidence. Secondly, following experience with adult rheumatoid arthritis mapping 
algorithms, typically the total HAQ score (in this case it would be the total CHAQ score) is 
insufficient to generate a good model fit for predicting utilities. Mapping algorithms in adult 
RA with a good model fit required the answers of up to 11 individual questions of the HAQ, 
and sometimes combine a separate pain and a fatigue element. Finally in order to generate 
any regression equation, the AG would need the individual CHAQ and HUI-3 data from each 
of the 49 individual JIA patients reported in the paper, not the mean and SEM values for the 
cohort (as is reported), which hopefully the authors can provide to the AG. 
 
AbbVie conducted an iterative literature review for utilities in JIA and found similar data 
sources to the AG. In addition, AbbVie reviewed the mapping algorithms adopted for 
previous NICE appraisals of tocilizumab in sJIA and etanercept for pJIA. However, both 
these appraisals used mapping formulae derived from an adult RA population, which imply 
the following assumptions: that CHAQ of child is equal to the HAQ score of adult (which 
AbbVie contends is flawed, see Section 5.5) and that adult EQ-5D is equal to the HRQoL of 
a child. The manufacturers of the biologics both acknowledge that the above assumptions 
have no evidence basis and the rationale for this mapping methodology was solely due to 
lack of other available data. 
 
In addition, AbbVie looked into the possibility of using any unpublished data from the UK 
registries to derive utilities for this appraisal. However, in communication with the principal  
investigator for the registries we received the following response, “ there are limited tools in 
paediatrics which can be used to measure QALY’s and even less on mapping of other 
outcomes to these tools, such as has been done for the EQ-5D and HAQ in RA. 
Unfortunately, though, I think you have been provided with inaccurate information about 
CAPS and the registers. CAPS does not currently capture a health utility measure. Both 
BSPAR-ETN and BCRD studies have just received ethical approval for inclusion of the Child 
Health Utility (CHU)-9D (which has been mapped to QALY’s in some age groups), but the 
total number of forms received so far is sparse. Also, we currently don’t collect the full CHAQ 
(only the total score), which is also required for mapping, if I understand it correctly. Although 
we are now capturing all aspects required for future mapping, we are just not in a position to 
do this at this time. As far as I know, the EQ-5D has not been validated for use in children 
and would not be the best tool anyway in this situation.”87 
 
Therefore, in the absence of any other data AbbVie considers that the AG’s approach of 
using HUI-3 mapped to CHAQ might be the only reasonable option for this appraisal, but as 
discussed it has some limitations. Absence of robust utility data was one of the main reasons 
AbbVie did not conduct an economic evaluation.  
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5.8.2 Inability to capture all the HRQoL benefits if a mapping algorithm used 
 
A further challenge in this appraisal will be the ability to capture all the changes in HRQoL if 
a mapping algorithm derived from a purely functional outcome measure is used (i.e. DI-
CHAQ is a patient reported questionnaire to describe functional disability). Whilst HUI-3 
would capture changes in HRQoL if it was employed directly; when it is fitted to CHAQ data, 
any changes in utility in the economic model will be driven by changes in CHAQ total score 
derived from the RCTs. Therefore any improvements in HRQoL that could be attributed to an 
improvement in say visual impairment or in reducing a flare of inflammatory bowel would not 
be captured. For example, hypothetically a pJIA patient with a baseline CHAQ total score of 
1.7 and co-morbid uveitis might achieve a CHAQ score of 1.0 following 6 months treatment 
with a biologic. Using the mapping algorithm to derive changes in utility linked to changes in 
CHAQ, this would result in a utility improvement of 0.13 (driven by the -0.7 improvement in 
CHAQ). However, what if this patient also had complete remission of active uveitis following 
6 months treatment of a biologic? All the HRQoL benefits associated with uveitis remission 
e.g. improved visual acuity and reduction in pain would not be captured.  
 
The only way to account for this would be to assess the original estimation sample for co-
morbid uveitis and examine HUI-3 changes by both CHAQ and uveitis to potentially infer the 
separate effects of each outcome on HRQoL. However, looking at the dataset this doesn’t 
look like it would be possible.  
 
AbbVie understands that there are limited options to derive utilities in this disease area; 
however it is important for the AG and the Appraisal Committee to consider the additional 
benefits some of the biologics have on HRQoL that won’t be captured if HUI-3 is mapped 
solely to changes in CHAQ.  
 
5.9 Challenges with disease progression, extrapolation and time horizon 
 
Historically in adult RA, there has been a great deal of discussion around the best 
methodology for extrapolating costs and benefits over a lifetime horizon for both biologics 
and conventional DMARDs (e.g. MTX). At least in RA, there are some long-term data for up 
to 15 years of treatment with a biologic, which is unfortunately not the case in JIA. 
Challenges around estimating disease progression whilst on biologics vs. DMARDs, and 
extrapolation of any data to a lifetime horizon are more pronounced in JIA because there is a 
lack of a data to support some of the long-term assumptions. 
 
5.9.1 Time horizon  
 
At the scoping workshop for this appraisal, there was some discussion around the most 
appropriate time horizon that should be adopted e.g. model up to the age of 17 or to model a 
lifetime horizon. As previously mentioned, JIA continues into adulthood for a large proportion 
of patients and as such, continued functional impairment still occurs in those adults who 
have active, uncontrolled JIA – this must be captured in the economic model as any joint 
damage that occurs will be associated with a commensurate (discounted) cost and decrease 
in HRQoL. Furthermore, it is also important to consider adult patients who no longer have 
active disease, but who sustained irreversible functional impairments as children - the impact 
of which continues to affect their adult life.  
 
Additionally, as discussed in Section 5.2, the administrative burden (and thus cost to the 
NHS) associated with rheumatology services when patients transition as paediatric patients 
to adult patients, may be substantial and also may impact on the patients’ disease control 
and QoL at the point of transition or beyond that.  
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Other long term outcomes for JIA may include surgery, including revision surgery, later in life 
to improve functional impairment that occurred during childhood or adolescence.  
 
As such, the time horizon in the economic model should be sufficiently long to capture these 
costs and outcomes. 
 
5.9.2 Disease progression and extrapolation 
 
In the adult RA economic models, in its most simplistic form disease progression beyond the 
trial durations is modelled by applying differential rates for HAQ progression dependent on 
treatment. For example, for biologics it has been accepted that the HAQ progression rate is 
zero, for DMARDs an annual deterioration rate of 0.045 has been applied, and for palliation 
i.e. when there are no more treatment options, an annual rate of 0.06 has been used.  
 
AbbVie considers that the disease progression and extrapolation from RA economic models 
would not be applicable in JIA for a number of reasons, but predominantly because onset of 
JIA symptoms occurs during the growth period. The functional impairment sustained as a 
result of uncontrolled disease as a child during growth is likely to be much worse than 
irreversible damage sustained as an adult due to uncontrolled RA. Complications of affected 
joints in JIA include asymmetric growth and a reduction in growth velocity and bone density. 
Therefore, applying a linear HAQ deterioration rate to model disease progression wouldn’t 
necessarily capture the potentially exponential effect active disease has during growth and 
the subsequent continuing functional deterioration as a result.   
 
In a similar vein, if the assumptions around long-term costs used in the adult RA models are 
applied here, then long-term costs would be estimated by applying a cost per total CHAQ 
score. There is limited data available in the literature to estimate the cost for each of the 
permutations of CHAQ score, and if adult costs were applied AbbVie considers this would 
underestimate the actual cost of disease. This is because there appears to be a greater 
incidence of surgical complications and revisions for JIA than for adult RA (see Section 5.3). 
Furthermore, there is also the cost of the extra-articular manifestations associated with JIA 
that are not as common in adult RA. For example, Section 5.3 highlights some of the 
surgical costs potentially incurred for patients with concomitant uveitis that is an important 
consideration in JIA that would not be captured if the RA cost per HAQ score was applied to 
JIA. 
 
Therefore, and as noted in Section 5.1, applying assumptions used in the adult RA economic 
models to JIA should be done with caution, even in the absence of other data to inform the 
model. Further, if adult assumptions are used, the Appraisal Committee need to be mindful 
that it is likely that some of the costs and potential effects will be underestimated for JIA.   
 


5.10 Challenge of implementing efficacy estimates in to model given issues 
with NMA discussed in Section 4.3 


 
Section 4.3 describes a number of issues with the RCTs of the biologics under review in this 
appraisal – including trial design, heterogeneity and sample size – that makes a robust 
indirect comparison in this area very challenging. This has obvious implications for the 
robustness of any economic model estimating the relative cost-effectiveness of the biologics 
vs. conventional treatment or incrementally vs. each other.  
 
AbbVie is unclear at this stage how the AG is going to incorporate the efficacy estimates 
generated from an indirect comparison in to their de novo economic model. However, in 
most of the adult RA models, ACR response rates from the RCTs were synthesised from a 
NMA of the trials and then applied to HAQ scores. These HAQ scores then generated EQ-
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5D derived utilities via different mapping algorithms, the goodness-of-fit of which have 
evolved over time.  
 
The concern with this appraisal is that if the ‘placebo’ arms of the RCTs for the biologics are 
treated like true placebo arms and form the reference treatment in an indirect comparison, 
as well informing the estimate for standard of care, the analysis will be fundamentally flawed 
for all the reasons outlined in Section 4.3. The effectiveness of standard of care will be 
impacted by the fact that not only had all patients received active drug, but in order to enter 
the double-blind phase they also had to be responders. As a result, the PedACR response 
rates will depend on the duration of the withdrawal phase and not on response rates that 
would one would expect to observe in a true DMARD failure population.  
 
Furthermore, if the synthesised percentage PedACR response data are subsequently linked 
to CHAQ scores, and then to utilities via mapping to HUI-3 as discussed in Section 5.8, then 
the level of uncertainty in the estimates of effectiveness will increase, potentially resulting in 
this appraisal becoming untenable due to huge uncertainty in the data.   
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Section 6: NHS Resource Implications  
 
JIA can result in a wide range of complications for people with the disease, their carers, the 
NHS and society in general.  The economic impact of this disease includes:  
 


 Direct costs to the NHS and associated healthcare support services  
 Indirect costs to the economy, including the effects of early mortality, lost productivity 


of parents as well as that of the patients later in life, and monetary support from the 
UK government for living with a disability or being unable to work 


 The personal impact of JIA and subsequent complications for people with JIA and 
their families. 


 
A 2014 systematic review of burden of illness of JIA, amongst others, found that the study 
perspective, sample size, mean age and data reference year varied significantly in the eight 
studies identified, making it difficult to compare evidence across the studies and over time. 
Nonetheless, the annual cost per patient were reported to be as high as €30,000/patient 
(2010 cost year). Direct costs included the cost of medication (up to 54%), inpatient stay (up 
to 40%), outpatient care, equipment, devices and aids (up to 3%) whilst indirect costs were 
attributed to loss of income for parents (up to 86% of direct cost). Patients not in remission 
had the highest cost, more than seven times those in remission. Treatment costs for patients 
with entheitsis-related, systemic onset, extended oligoarticular and pJIA (RF+) were almost 
double that for all JIA patients. The authors point out that the introduction of new 
pharmaceutical therapies such as biologics significantly affected both direct and indirect 
treatment costs: whilst the direct treatment costs increased, indirect cost reduced due to 
lower productivity losses accruing to parents for escorting their child to treatment.79 
 
Thus, although only direct costs are considered in this application, it should be borne in mind 
that indirect costs are not insubstantial and carries a burden on society. 
 
Implications to the NHS relating to direct costs are discussed below.  
 
6.1 Anticipated direct cost associated with drug treatment 
 
The cost associated with each intervention needs to take into account a number of factors. 
These include: drug acquisition cost; average weight of JIA patients for those interventions 
that are weight based and administration costs associated with infusions. 
 
Drug acquisition costs will depend on the loading and maintenance dose and patient weight 
or body surface area. AbbVie consider the weight distribution of JIA patients in England and 
Wales to be an important consideration in the likely budget impact which results from using 
anti-TNF in eligible patients. In the absence of data on the height and weight for JIA patients, 
AbbVie is unable to calculate drug acquisition costs, but outline the other cost considerations 
below. 
 
Adalimumab is supplied in a pre-filled, pen or syringe, which, with support and training, can 
be administered at home as a SC injection. This administration method is associated with 
lower NHS service requirements and cost when compared to drugs which are administered 
intravenously in specialist settings. Adalimumab is delivered to the patient’s home, with 
training and support provided for administering the drug, using a homecare delivery service 
provided by the manufacturer at no additional cost to the NHS. Homecare delivery services 
such as this also means adalimumab is exempt from VAT. 
 
Some people may need to attend community or hospital facilities for the infusion of IV drugs. 
Depending on the facilities used, the cost for infusion services are £99 for a rheumatoid 
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outpatient follow up attendance88 or £453 for combined rheumatoid day case / ordinary 
elective spell89. Attendance at these facilities or clinics may impact on the need for 
specialists’ nurses in rheumatology and multidisciplinary rehabilitation and physiotherapy 
resources. 
 
6.2 Budget Impact model 
 
No formal budget impact has been calculated for the use of adalimumab in JIA patients in 
England and Wales as AbbVie believe there is considerable uncertainty in the likely number 
of patients who may be eligible and receive adalimumab for their condition in clinical 
practice.  
 
Additionally, the definition, and therefore the numbers of patients with polyarticular disease 
depends on whether it is polyarticular onset (the disease classification according to the ILAR 
criteria based on arthritis presentation and evolution over the first 6 months from diagnosis) 
or polyarticular course disease (5 or more affected joints whatever the JIA classification) that 
is referred to. While the prevalence of polyarticular onset JIA according to the ILAR criteria is 
~25%, the prevalence of polyarticular course JIA is higher. Calculations for the number of 
patients eligible for biologic treatments should therefore take into consideration these 
definitions. In the previous NICE appraisal of etanercept, the percentage of patients with 
polyarthritis was estimated to be approximately 40%, which was a mixture of polyarticular 
onset and course disease.   
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1 Executive summary 


Juvenile idiopathic arthritis (JIA) is the umbrella term for all forms of arthritis of unknown 


aetiology that persist for at least 6 weeks and begin in patients younger than 16 years of 


age.1 JIA is characterised by persistent joint swelling, pain and limitation of movement and 


has an estimated incidence in the UK of 1 per 10,000 children and a prevalence in the order 


of 1 per 1,000 children.2  


JIA is initially treated with disease-modifying anti-rheumatic drugs (DMARDs), such as 


methotrexate. Patients with inadequate response to methotrexate are subsequently treated 


with the tumour necrosis factor (TNF) inhibitor, etanercept (Enbrel®, Pfizer). However, 


patients with polyarticular JIA who also have an inadequate response to a TNF inhibitor have 


very limited treatment options.2,3 Biologic therapies with an alternative mode of action could 


provide additional treatment options for this patient group. 


Intravenous abatacept (Orencia®, Bristol-Myers Squibb) in combination with methotrexate is 


indicated for the treatment of moderate-to-severe active polyarticular JIA in paediatric 


patients 6 years of age and older who have had an insufficient response to other DMARDs, 


including at least one TNF inhibitor.4 Abatacept exerts its effects earlier in the immune 


cascade than TNF inhibitors. By preventing T-cell activation, abatacept inhibits a pivotal 


point in the immune cascade that is associated with both inflammation and joint destruction.5  


The efficacy of abatacept was demonstrated in paediatric patients in a Phase III, double-


blind, randomised, controlled, withdrawal trial involving 190 paediatric patients (6-17 years) 


with active JIA and an inadequate response or intolerance to at least one DMARD (the 


AWAKEN study).6 The study consisted of three periods: an open-label lead-in period, a 


double-blind withdrawal period and an OLE period. The primary endpoint was time to flare of 


JIA. Flare was defined as worsening of 30% or more in at least three of the six American 


College of Rheumatology (ACR) core-response variables for JIA, and at least 30% 


improvement in no more than one variable during the double-blind period. After an initial 4-


month open-label lead-in period, patients who had improved according to the ACR paediatric 


response criteria (ACR Pedi) definition were randomly assigned (1:1) to receive either 


abatacept or placebo for the double-blind period of 6 months. During the 6-month, double-


blind withdrawal phase, the time to flare was shorter for patients given placebo than for 


those given abatacept (p=0.0002). Patients who were randomly assigned to receive 


abatacept were only about a third as likely to experience flare of JIA as those given placebo 


(hazard ratio 0.31, 95% confidence interval [CI] 0.16–0.59).6 


The secondary endpoints were assessed at the end of the 6-month double-blind period and 


included the proportion of patients who had flare of JIA, changes from baseline in each of 
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the six ACR core variables and the assessment of safety and tolerability. Flare of JIA 


occurred in 53% (33/62) of patients in the placebo group during the double-blind period, 


compared with only 20% (12/60) of the patients in the abatacept group (p=0.0003).6 


Unless they had discontinued due to safety reasons, all patients who completed the study or 


had a flare during the double-blind period, or were non-responders in the open-label period, 


were offered entry into the open-label extension (OLE). The OLE assessed long-term safety 


and efficacy for up to 7 years of total follow-up. Clinical efficacy was maintained in patients 


that continued abatacept treatment during the OLE. Additionally, some patients who did not 


achieve an ACR paediatric response 30% (ACR Pedi 30) in the open-label lead-in period 


but remained on abatacept therapy achieved clinical improvements ************* with 


continued therapy.7,8 


In terms of safety, abatacept was well tolerated throughout the first two phases of the 


AWAKEN study, with low rates of adverse events (AEs), serious adverse events (SAEs) and 


infusional events as well as a high degree of patient retention . There were no incidences of 


opportunistic infections, tuberculosis or pneumonia during the study. The presence of anti-


abatacept antibodies was not associated with significant efficacy or safety concerns. One 


case of lymphocytic leukaemia was reported (on Day 89 [open-label lead-in period]), but no 


other malignancies related to the study drug were observed.6 Additional long-term exposure 


to abatacept in the OLE did not result in an increased safety risk when compared to short-


term exposure.7  


Along with etanercept and abatacept, other biological disease modifying anti-rheumatic 


drugs (bDMARDs) used in the treatment of JIA include the TNF inhibitor adalimumab 


(Humira®, AbbVie) and the IL-6 inhibitor tocilizumab (RoActemra®, Roche). There have been 


no head-to-head clinical trials conducted comparing bDMARDs in patients with JIA. 


However, a Bucher indirect comparison has indicated that etanercept, adalimumab and 


abatacept have comparable short-term efficacy for preventing disease flare after response to 


treatment in patients with polyarticular JIA, with p values for the relative risks varying from 


0.16 to 0.85.9 Our extension of this analysis to include tocilizumab10 indicated that the four 


bDMARDs have similar short-term efficacy for this outcome. To investigate if there were any 


differences in the incidence of SAEs on the bDMARDs compared to placebo, we assessed 


the SAEs during the double-blind phase of the trials for abatacept6, adalimumab11, 


etanercept12 and tocilizumab10, using Fisher’s exact test. We found that SAEs on bDMARDs 


were not significantly different than SAEs on placebo, with p values of 0.24, 0.49, 0.50 and 1 


for etanercept, adalimumab, abatacept and tocilizumab, respectively. As the p values were 


all insignificant, we concluded that the incidence of SAEs on bDMARDs were similar to the 
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SAEs on placebo, and hence (in the absence of head-to-head studies), the incidence SAEs 


on bDMARDs were likely to be similar to each other.  


Considering the similar safety and efficacy data between the bDMARDs, a cost-minimisation 


model was developed to assess the economic impact of using bDMARDs (in combination 


with methotrexate) in polyarticular JIA. In the base case, where patients received bDMARDs 


between the age of 12 (the starting age of the AWAKEN study)6 and 17, abatacept was the 


least costly option, saving between ****** and ****** compared to other bDMARDs. When the 


time horizon was increased under the assumption that patients may continue treatment into 


adulthood, the savings resulting from abatacept treatment increased substantially. If patients 


continued treatment for 20 years, use of abatacept saved between ******* and ******* 


compared to other bDMARDs. 


In addition to the immediate improvement in patient health, abatacept treatment has 


demonstrated socioeconomic advantages. The number of school days missed due to JIA are 


reduced by abatacept treatment and fewer work days may be missed by their parents or 


carers.13 Abatacept treatment also leads to fewer restrictions in daily activities and reduces 


the need for carer/parental support.13 


With its novel mechanism of action, good efficacy and tolerability and additional 


socioeconomic benefits, abatacept represents an alternative treatment for JIA in patients 


who have failed on TNF inhibitor therapy. Given the limited treatment alternatives for these 


patients, the clinical benefits of abatacept far outweigh the potential disadvantages of 


treatment, which mainly are concerned with the well-recognised and easily managed 


common side effects. Compared to alternative bDMARDs, abatacept is the least expensive 


treatment option, saving up to ******* depending on the treatment duration and comparator.
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2 Background 


2.1 Disease overview 


JIA encompasses all forms of arthritis of unknown aetiology that persist for at least 6 weeks 


and begin in patients younger than 16 years.1 JIA comprises several heterogeneous 


subtypes (oligoarthritis, polyarthritis, systemic, psoriatic, enthesitis-related and 


undifferentiated), all presenting with different clinical signs and symptoms.1,3,14 Overall, JIA is 


characterised by persistent joint swelling, pain and limitation of movement and has an 


estimated incidence in the UK of 1 per 10,000 children and a prevalence in the order of 1 per 


1,000 children.2 Polyarticular JIA (classifiable as polyarthritis [rheumatoid factor-positive or -


negative]) is characterised by arthritis affecting five or more joints during the first 6 months of 


the disease1,3,14,15, and it affects 13%–37% of patients with JIA.3 


JIA causes functional impairment due to joint and back pain, heel pain, swelling of joints and 


morning stiffness, contractures, pain and anterior uveitis leading to blindness.16 This leads to 


suboptimal health-related quality of life (HRQL) in patients and parents or carers alike.17,18 


Moreover, as JIA patients reach adulthood, they face possible continuing disease activity, 


medication-associated morbidity, life-long disability and the risk of emotional and social 


dysfunction.16 


2.2 Management of juvenile idiopathic arthritis 


Management typically involves the use of non-steroidal anti-inflammatory drugs (NSAIDs) 


during diagnosis, while other arthritis causes are excluded.2,3 Patients with a diagnosis of 


polyarticular JIA that is refractory to intra-articular steroids can be considered for treatment 


with DMARDs, the most widely used of which is methotrexate.2,3 It is recommended that 


patients with polyarticular JIA whose condition has not responded adequately to a DMARD, 


such as methotrexate, should receive the TNF inhibitor etanercept.2,3 Where patients with 


polyarticular JIA fail to achieve an adequate response after receiving treatment with a TNF 


inhibitor, subsequent treatment options can be limited. Biologic therapies with an alternative 


mode of action, such as abatacept or tocilizumab4,19 could increase the treatment options for 


this patient group. 


2.3 Role of T-cells in pathogenesis of juvenile idiopathic 


arthritis 


T-cells are believed to have a crucial role in initiating the immune response cascade in JIA. 


Increased numbers of activated CD4+ and autoreactive CD8+ T-cells are found in the 


circulation and the synovium of polyarticular JIA patients.20 No specific antigens that trigger 







9 


T-cell activation have been identified, but there are two major hypotheses on potential 


autoantigen groups. These include heat shock proteins and epitopes from the components 


of joint tissue found in the inflamed synovium. The synovial fluid from patients with 


polyarticular JIA contains higher levels of cytokines (including interleukin [IL]-12) and 


chemokines that upregulate the immune response.20 Activated oligoclonal T-cells that 


originate in the blood are concentrated in the synovial fluid in larger numbers in JIA.21 IL-17, 


produced by subsets of CD4+ cells in the synovium, was recognised to induce further local 


production of cytokines by synoviocytes, especially IL-6, IL-8 and matrix metalloproteinases 


that enhance joint destruction. IL-17 also suppresses regulatory T-cell (Treg, CD4+ CD25+) 


activity. Tregs have an important role in the process of autoimmune disease prevention and 


have been found in decreased numbers in patients with polyarticular JIA compared to 


patients with persistent oligoarthritis.22  


2.4 Overview of abatacept 


Abatacept in combination with methotrexate is indicated for the treatment of moderate-to-


severe active polyarticular JIA in paediatric patients 6 years of age and older who have had 


an insufficient response to other DMARDs, including at least one TNF inhibitor.4 


The recommended dose of abatacept for polyarticular JIA patients aged 6 to 17 years (who 


weigh less than 75kg) is 10mg/kg, calculated based on the patient's body weight at each 


administration. Paediatric patients weighing 75kg or more should follow the abatacept adult 


dosing regimen and should not exceed a maximum dose of 1,000mg. Abatacept should be 


administered as a 30-minute intravenous infusion. Following the initial administration, 


abatacept should be given at 2 and 4 weeks after the first infusion, and every 4 weeks 


thereafter.4 The safety and efficacy of abatacept has not been evaluated in children under 6 


years of age; abatacept is therefore not recommended for use in children under 6 years. 


2.5 Abatacept mode of action and pharmacology 


Abatacept has a different mode of action compared with the alternative bDMARDs available. 


Abatacept prevents T-cell activation, thus down-regulating the immune response of 


inflammatory disease. Therefore, abatacept exerts its effects earlier in the immune cascade 


than TNF inhibitors (Figure 1).5 


As previously mentioned, T-cells are believed to play a crucial role in initiating the immune 


response cascade in JIA.20 Full T-cell activation requires the interaction of T-cells with 


antigen-presenting cells (APCs), which causes two signals that result from receptor 


interactions (Figure 1):5 
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 Signal 1: An APC internalises a relevant antigen, making it possible for the 


major histocompatibility complex (MHC) to bind and display antigen fragments 


on the cell surface. The MHC/antigen combination then binds to receptors on 


appropriate T-cells. 


 Signal 2: This is generated by the co-stimulatory interaction of the CD80 and 


CD86 antigens on the surface of APCs with the CD28 antigen on T-cells.  


Under normal conditions, a pathogen-derived peptide would lead to full T-cell activation. 


Over time, a regulatory protein, CTLA-4, is subsequently up-regulated on T-cells and binds 


to CD80 and CD86 with a much higher affinity than CD28. Unlike CD28, CTLA-4 blocks 


activation. This homeostatic mechanism keeps the immune system ‘in check’. In the 


absence of CTLA-4, the activated T-cells continue to stimulate macrophages and B-cells to 


produce a variety of cytokines, which ultimately lead to the inflammation and destruction 


associated with JIA. 


Abatacept is a fusion protein that consists of an ‘active’ extracellular CTLA-4 domain linked 


to a ‘modified’ Fc region of human immunoglobulin. Abatacept is a T-cell co-stimulation 


modulator with a unique mechanism of action, based on a naturally occurring pathway for 


immune regulation. By selectively modulating the CD80/CD86:CD28 co-stimulatory signal 


required for full T-cell activation, abatacept works at an earlier stage in the immune response 


cascade than the TNF inhibitors, etanercept and adalimumab, and the IL-6 inhibitor, 


tocilizumab (Figure 1). Abatacept binds to CD80 and CD86 and prevents the co-stimulatory 


signal (Signal 2) required for full T-cell activation, which restores immune homeostasis by 


modulating (but not depleting) T-cell activity, thereby reducing inflammatory cytokines 


towards normal physiologic levels. This subsequently prevents the downstream events that 


lead to joint damage and bone erosion, including the activation of rheumatoid factor (RF)-


producing B-cells, macrophage activation and the production of inflammatory cytokines, 


such as TNF and interleukins (IL-1 and IL-6).5 
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Figure 1: Rheumatoid arthritis immune cascade and abatacept mechanism of action 


 
Key: IL, interleukin; MHC, major histocompatibility complex; RF, rheumatoid factor; TCR, T-cell receptor; TNF, 
tumour necrosis factor. 
Notes: Adapted from Choy 2009.5 


 


Given that T-cell activation occurs at a pivotal point in the immune cascade of rheumatoid 


arthritis, influencing both inflammation and joint destruction, there is a strong rationale for 


therapies that target T-cell activity.5 With its unique mode of action, which utilises a naturally 


occurring pathway of immune regulation, abatacept offers a novel alternative treatment for 


JIA patients who have failed on TNF inhibitor therapy, a population for whom therapeutic 


options are extremely limited.
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2.6 Decision problem 


The decision problem and approach for abatacept is summarised in Table 1. 


Table 1: Decision problem approach 


 
Final scope issued by 


NICE 


Decision problem 
addressed in the 


submission 


Rationale if different 
from the scope 


Population  


People with the following 
forms of JIA:  


polyarthritis (rheumatoid 
factor-positive, 
rheumatoid factor-
negative and extended 
oligoarthritis, both onset 
and course)  


enthesitis-related 
arthritis  


psoriatic arthritis 


Abatacept (Orencia®, 
Bristol-Myers Squibb) in 
combination with 
methotrexate for the 
treatment of moderate-to-
severe active polyarticular 
JIA in paediatric patients 
6 years of age and older 
who have had an 
insufficient response to 
other DMARD, including 
at least one TNF 
inhibitor.4 


Aligned population with 
license wording. 


Interventions 
being 
assessed 


Etanercept (Enbrel®, 
Pfizer), abatacept, 
adalimumab (Humira®, 
AbbVie) and tocilizumab 
(RoActemra®, Roche), 
within their licensed 
indications. 


Abatacept, a selective co-
stimulation modulator that 
prevents T-cell activation 
and is administered 
intravenously.4 


Abatacept is the product 
of interest in this 
submission. 


Comparator(s) 


DMARDs (such as 
methotrexate), if 
DMARDs can be 
tolerated  


Best supportive care, if 
DMARDs are not 
tolerated  


Etanercept, abatacept, 
adalimumab and 
tocilizumab should be 
compared with each 
other within their 
licensed indications 
where appropriate  


Biosimilars are not 
expected to be in 
established NHS 
practice at the time of 
appraisal and are not 
included as comparators 


Etanercept, a 
recombinant TNF inhibitor 
that is administered 
subcutaneously.23 


Adalimumab, a 
recombinant TNF inhibitor 
that is administered 
subcutaneously.24 


Tocilizumab, a humanised 
monoclonal antibody that 
inhibits the cytokine 
interleukin-6; it is 
administered by 
intravenous infusion.19 


As per the label, patients 
will have had an 
insufficient response to 
other DMARDs, 
including at least one 
TNF inhibitor; therefore, 
we consider the most 
relevant comparators for 
abatacept to be 
alternative bDMARDs. 


Outcomes 


The outcome measures 
to be considered include: 


 disease activity  


 disease flares  


 physical 
function,  


The outcome measures to 
be considered include:  


treatment response (ACR 
Pedi) 


time to flare of JIA 


HRQL (CHQ) 


Outcome measures 
used in clinical 
development of 
abatacept in JIA, most of 
which are aligned with 
those outlined in the 
scope. 
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 joint damage  


 pain  


 corticosteroid-
reducing 
regimens  


 extra-articular 
manifestations 
(such as uveitis)  


 body weight and 
height  


 mortality  


 adverse effects 
of treatment  


 HRQL 


pain (CHAQ) 


sleep (CSHQ) 


participation in daily 
activities 


adverse effects of 
treatment 


 


 


 


Economic 
analysis 


The reference case 
stipulates that the cost 
effectiveness of 
treatments should be 
expressed in terms of 
incremental cost per 
QALY.  


The reference case 
stipulates that the time 
horizon for estimating 
clinical and cost 
effectiveness should be 
sufficiently long to reflect 
any differences in costs 
or outcomes between 
the technologies being 
compared.  


Costs will be considered 
from an NHS and 
Personal Social Services 
perspective. The 
availability of any patient 
access schemes for the 
intervention or 
comparator technologies 
should be taken into 
account.  


A cost minimisation model 
has been developed for 
the analysis, and hence, 
the model does not 
estimate QALYs.  


The time horizon for the 
base case is 6 years, 
which is sufficiently long 
to account for the 
differences in costs.  


Costs are considered 
from an NHS and 
Personal Social Services 
perspective. The PAS for 
abatacept is taken into 
account. The PAS 
discount for tocilizumab is 
confidential, and hence, a 
scenario analysis is 
conducted considering 
different discount levels 
for tocilizumab.  


The indirect 
comparisons and 
Fisher’s exact test 
suggested similar 
efficacy and safety for 
the bDMARDs. 
However, these 
comparisons are limited 
by small sample size 
and differences in both 
outcome measures and 
study population; 
therefore, developing a 
cost-effectiveness model 
was not considered 
appropriate due to the 
high level of uncertainty. 


In addition, since 
resource use is likely to 
be the only differentiator 
between the bDMARDs, 
a cost minimisation 
model was developed.  


 


Subgroups to 
be considered 


None None N/A 


Key: ACR Pedi, American College of Rheumatology paediatric response criteria; CHAQ, Childhood Health 
Assessment Questionnaire; CHQ, Child Health Questionnaire; CSHQ, Children’s Sleep Habits Questionnaire; 
bDMARDs, biological disease-modifying anti-rheumatic drugs; HRQL, health-related quality of life; JIA, 
juvenile idiopathic arthritis; NHS, National Health Service; NICE, National Institute for Health and Care 
Excellence; PAS, patient access scheme; QALYs, quality-adjusted life years; TNF, tumour necrosis factor. 
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2.7 Data issues 


Limited data were available from controlled trials on the assessment of the clinical 


effectiveness and cost effectiveness of each of the interventions compared with potential 


comparators (and the other interventions) in patients with JIA.9 There are no head-to-head 


clinical trials that have been conducted comparing bDMARDs in patients with JIA and no 


known published meta-analysis. Although the studies for etanercept, adalimumab and 


tocilizumab were similar in design, the paediatric population enrolled into the abatacept 


study was a broader population and included different JIA subtypes compared to the 


paediatric populations in the other trials. The abatacept study included patients with an age 


range of 6–17 years only, whereas the comparator trials included patients who were 


younger. In addition, the primary outcome of the abatacept study (time to flare of JIA6) was 


different from the etanercept, adalimumab and tocilizumab studies (proportion of patients 


experiencing a flare10-12).  
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3 Clinical efficacy 


3.1 AWAKEN study methods 


3.1.1 Introduction 


Abatacept has been studied in JIA in a single Phase III, double-blind, withdrawal trial, (the 


AWAKEN study) that evaluated the efficacy and safety of abatacept in 190 paediatric 


patients (6-17 years) with active JIA with an inadequate response to, or intolerance to, at 


least one DMARD, including biologic agents such as etanercept, infliximab and 


adalimumab.6 


After an initial 4-month open-label period, patients who had improved according to the ACR 


Pedi definition were randomly assigned (in a 1:1 ratio) to receive either abatacept or placebo 


for the 6-month double-blind period.6 Unless they had discontinued due to safety reasons, all 


patients who completed, or had a flare during the double-blind period, or were non-


responders in the open-label period, were offered entry into the OLE, which assessed long-


term safety and efficacy, with up to 7 years of total follow-up. 


3.1.2 Study objective 


To assess the clinical efficacy and safety of abatacept in combination with methotrexate vs. 


placebo in combination with methotrexate in children and adolescents who had active JIA 


and either an inadequate response, or intolerance to, at least one DMARD, including some 


patients who had failed TNF inhibitor treatment.6 


The primary endpoint was time to flare of JIA. 


 Flare was defined as worsening of 30% or more in at least three of the six 


ACR core-response variables for JIA, and at least 30% improvement in no 


more than one variable during the double-blind period. 


 If a global assessment by either physician or parent was used, flare was 


defined as a worsening of 20mm or more on the 100mm visual analogue 


scale (VAS). 


 If the number of active joints or joints with limited range of motion was used 


for assessment, it was defined as worsening in two or more joints.  


Secondary objectives assessed at the end of the 6-month double-blind withdrawal period 


included the proportion of patients who had disease flare, changes from baseline in each of 


the six ACR core variables and the assessment of safety and tolerability. 
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 Improvement was defined as an improvement of 30% or more in at least three 


of the six ACR core-response variables, and at least 30% worsening in not 


more than one variable. 


 The level of improvement was determined by exploratory assessments of 


ACR Pedi, for response rates of 30%, 50%, 70% and 90%, which were 


conducted throughout the study. 


 Disease status was also monitored, where inactive disease was defined as no 


joints with active arthritis, a normal erythrocyte sedimentation rate (ESR) of 


20mm per hour or less, and a physician’s global assessment of disease 


activity of less than 10mm on a 100mm VAS. 


3.1.3 Study design 


The AWAKEN study consisted of three periods: an open-label lead-in period, a double-blind 


withdrawal period and an OLE period (Figure 2).6 A detailed description of the AWAKEN 


study methodology is given in Appendix 1. 


Figure 2: AWAKEN study schematic overview 


 
Key: ACR Pedi 30, American College of Rheumatology Paediatric response 30%; DB, double-blind; LTE, long-
term extension; IV, intravenous. 
Source: Ruperto 2008.6 
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3.1.4 Patient population 


Eligible patients aged 6–17 years were enrolled from 45 paediatric rheumatology centres in 


Europe, Latin America and the USA. Enrolment criteria included at least five active joints 


(those with swelling or, in the absence of swelling, limited range of motion, accompanied by 


either pain or tenderness) and active disease (at least two active joints and two joints with a 


limited range of motion). Patients had JIA extended oligoarticular, polyarticular positive or 


negative for rheumatoid factor, or systemic onset with a polyarticular course but without 


systemic manifestations.6 Only those patients who had an inadequate response, or 


intolerance, to at least one DMARD (including biological agents such as etanercept, 


infliximab and adalimumab) were enrolled. All DMARDS, except methotrexate, were 


withdrawn and prohibited during the trial. 


Patients were excluded if they had active uveitis, major concurrent medical conditions, or 


were pregnant or lactating. All were asked to practice effective contraception as part of their 


consent to participate. Live vaccines were prohibited within 3 months of the first dose of 


study medication and throughout the study. All patients were evaluated for tuberculosis with 


a purified protein derivative (PPD) test during screening. Those with a positive PPD test 


result at the time of screening were not eligible for the study if they had evidence of active 


tuberculosis. Patients who had an isolated positive PPD test result were allowed to enter the 


study if they had completed at least 4 weeks of therapy for latent tuberculosis and had 


negative results of chest radiography at the time of enrolment. 


3.1.5 Clinical assessments 


Clinical assessments preceded drug administration at all visits. Patients were primarily 


assessed based on an ACR Pedi 3025, using the following ACR Pedi variables6: the number 


of active joints; the number of joints with limited range of motion; a physician’s global 


assessment of disease severity (100mm VAS); the parents’ global assessment of patient’s 


overall wellbeing (100mm VAS); functional ability with the validated translated version of the 


Childhood Health Assessment Questionnaire (CHAQ) disability index (0–3 point scale); and 


ESR. 


For all components excluding ESR, assessments were collected at screening, baseline and 


each dosing visit in the 4-month open-label lead-in period (Days 1, 15, 29, 57, 85, 113) and 


the 6-month double-blind period (Days 29, 57, 85, 113, 141, 169). The ESR was collected at 


screening, Days 1 and 113 in the 4-month open-label lead-in period, and at all dosing visits 


in the 6-month double-blind period. 
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To minimise the variability in the assessment of joints, each participating centre had at least 


two certified joint assessors who underwent specific and standardised joint assessment 


training as mandated by the US Food and Drug Administration. Responder and flare status 


were determined by independent blinded evaluators at the coordinating centres of the 


Paediatric Rheumatology International Trials Organisation and the Paediatric Rheumatology 


Collaborative Study Group.  


Patients were monitored for AEs, vital signs and laboratory assessments at each study visit. 


All AEs, SAEs and changes in vital signs for a minimum of 1 hour from the start of each 


infusion were recorded. Acute infusional events were defined as those reported within 1 hour 


of the start of the infusion. 


3.1.6 Health-related quality of life assessments 


In addition to the clinical assessments conducted during the AWAKEN study, health-related 


quality of life (HRQL) was assessed at baseline, in the open-label lead-in period and in the 


double-blind period.13  


The parent-administered 50-item Child Health Questionnaire (CHQ) was used to assess 


physical, emotional and social aspects of HRQL in the children.26 The questionnaire contains 


15 separate domains (global health, physical function, physical role/social limitations, 


emotional role/social limitations, pain/discomfort, behaviour, global behaviour, mental health, 


self-esteem, general health, change in health, parental emotional impact, parental time 


impact, family activity and family cohesion). The higher the CHQ scores in each concept, the 


better the HRQL. 


As well as the CHQ assessments, parents/caregivers rated how much average JIA-related 


pain they thought their child had experienced in the past week using the CHAQ.26 Pain was 


measured by a 100mm VAS, with a higher score indicating more severe pain.27 In addition, 


patients’ sleep quality was measured using the Children’s Sleep Habits Questionnaire 


(CSHQ), which includes 33 items grouped into eight subscales representing key clinical 


sleep symptoms: bedtime resistance, sleep-onset delay, sleep duration, sleep anxiety, night 


waking, parasomnias, sleep-disordered breathing and daytime sleepiness.28 Finally, 


participation in daily activities for the child and the parent were assessed by a questionnaire 


focusing on the number of school days missed and the number of usual activity days missed 


by the parent per month. 
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3.2 AWAKEN study: results 


3.2.1 Patient disposition 


In the 4-month lead-in period, 190 patients were enrolled and given open-label treatment. 


Detailed baseline characteristics of the study population are presented in Table 2.  


The overall mean number of active joints at baseline was 16.2 (SD 12.7) with 24 of 190 


(13%) patients having between two and five active joints. Almost a third of patients had 


previously discontinued TNF inhibitor therapy. The distribution of the types of JIA was similar 


regardless of whether patients had received previous TNF inhibitor therapy. At 


randomisation, the number of active joints and joints with limited range of motion did not 


differ in the two treatment groups.6 


Of the 190 enrolled patients, 90% completed the open-label lead-in period (Figure 3); 17 of 


the 20 patients who withdrew before randomisation did so because the treatment was not 


effective.6 


Table 2: Baseline patient demographics and clinical characteristics 


Variable 


4-month open-label 
lead-in period 


6-month double-blind 
period 


Abatacept N=190 
Abatacept 


N=60 
Placebo 


N=62 


Age [years] – mean (SD) 12.4 (3) 12.6 (3) 12.0 (3)


Sex [female]  137 (72%) 43 (72%) 45 (73%)


Ethnic origin – n (%)  


White 147 (77%) 46 (77%) 49 (79%)


Black 15 (8%) 5 (8%) 4 (7%)


Other 28 (15%) 9 (15%) 9 (15%)


Duration of JIA [years] – mean (SD) 4.4 (3.8) 3.8 (3.7) 3.9 (3.5)


Number of active joints – mean (SD) 16.2 (12.7) 18.2 
(11.5) 


14.7 (12.8)


Fewer than five active joints – n (%) 24 (13%) 4 (7%) 8 (13%)


Five or more active joints – n (%) 166 (87%) 56 (93%) 54 (87%)


Number of joints with limited range of 
motion – mean (SD) 


16.3 (14.5) 17.3 
(13.2) 


14.3 (13.7)


CHAQ disability indexa – mean (SD) 1.3 (0.8) 1.3 (0.7) 1.2 (0.8)


Parent Global Assessmentb – mean (SD)* 44.5 (24.6) 41.8 
(22.5) 


39.9 (24.7)


Physician Global Assessmentb – mean (SD)* 54.2 (20.3) 53.5 
(17.8) 


52.7 (21.1)


JIA subtype – n (%)  


Persistent oligoarthritis 3 (2%) 0 2 (3%)
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Variable 


4-month open-label 
lead-in period 


6-month double-blind 
period 


Abatacept N=190 
Abatacept 


N=60 
Placebo 


N=62 


Extended oligoarthritis 27 (14%) 9 (15%) 7 (11%)


Polyarthritis (positive for rheumatoid factor) 38 (20%) 14 (23%) 12 (19%)


Polyarthritis (negative for rheumatoid factor) 84 (44%) 26 (43%) 28 (45%)


Systemic 37 (20%) 11 (18%) 12 (19%)


Erythrocyte sedimentation rate [mm/h] – 
mean (SD) 


32 (26.8) 30.8 
(26.9) 


31.4 (27.7)


C-reactive protein [mg/L] – mean (SD) 0.32 (0.44)† 0.29 
(0.46) 


0.27 
(0.34)‡


Rheumatoid factor – n (%)  


Negative 149 (78%) 41 (68%) 50 (81%)


Positive 41 (22%) 19 (32%) 12 (19%)


Antinuclear antibodies – n (%)  


Missing 6 (3%) 3 (5%) 2 (3%)


Negative 129 (68%) 40 (67%) 39 (63%)


Positive 55 (29%) 17 (28%) 21 (34%)


Anti-double-stranded DNA – n (%)  


Missing 5 (3%) 3 (5%) 1 (2%)


Negative 159 (84%) 50 (83%) 50 (81%)


Positive 26 (14%) 7 (12%) 11 (18%)


Methotrexate dose [mg/m2 per week] – mean 
(SD) 


13.2 (4.7)§ 13.5 
(4.5)** 


12.9 (4.0)††


Previous TNF inhibitor therapy discontinued 
– n (%) 


57 (30%) 8 (13%) 13 (21%)


Because treatment ineffective 51 (27%) 7 (12%) 11 (18%)


For financial reasons 4 (2%) 1 (2%) 2 (3%)


Because family member had TB 1 (0.5%) 0 0


Unknown reason 1 (0.5%) 0 0


Key: CHAQ, Childhood Health Assessment Questionnaire; DNA, Deoxyribonucleic acid; JIA, Juvenile 
idiopathic arthritis; SD, Standard deviation; TB, Tuberculosis; TNF, Tumour necrosis factor. 
Notes: a CHAQ scale of 1-3; b Visual analogue scale 0-100; * n=187, † n=189, ‡ n=61, § n=140, ** n=48, †† 
n=46.  
Source: Ruperto 2008.6 
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Figure 3: AWAKEN study patient disposition 


 
Notes: *Response according to the American College of Rheumatology definition of improvement. 
†Two patients in the placebo group who discontinued because the treatment was not effective had no arthritis 
flare. 
‡One patient in the treatment group and two in the placebo group had a flare on the last visit during the double-
blind period.6 


 


3.2.2 Open-label lead-in period 


The ACR Pedi response rates after 4 months of open-label abatacept treatment in the lead-


in period are presented in Figure 4.6 At the end of the open-label treatment period (Day 113), 


65% of the 190 enrolled patients had improved by 30% or more according to ACR Pedi.  


Similar proportions of patients with different disease subtypes improved by 30% or more: 


 19 (63%) of 30 with oligoarticular extended disease  


 26 polyarticular (68%) of 38 who were positive for rheumatoid factor  
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 54 (64%) of 84 who were negative for polyarticular-rheumatoid factor  


 24 (65%) of 37 with systemic disease (p=0.969)  


In the overall population (n=190), after 4 months of open-label treatment: 


 95 (50%) patients had improved by 50% or more, 


 54 (28%) patients had improved by 70% or more and 


 24 (13%) patients had improved by 90% or more. 


Moreover, 24 patients (13%) had inactive disease status at Day 113. 


Figure 4: Proportion of patients who had ACR Pedi response rates of 30%, 50%, 70% 
and 90% after 4 months of open-label treatment in the lead-in period 


 
Key: ACR Pedi, American College of Rheumatology paediatric response criteria. 
Notes: *According to the ACR Pedi responses. †Inactive disease defined as no joints with active arthritis, a 
physician’s assessment of 10mm or less on a 100mm visual analogue scale and a normal erythrocyte 
sedimentation rate.6 


Of the 133 (70%) patients who had not received previous TNF inhibitor therapy, 101 (76%) 


had an improvement of 30% or more after 4 months of open-label abatacept, compared with 


22 (39%) of the 57 patients who had received previous TNF inhibitor therapy. 


Furthermore, all 190 patients experienced significant improvements in the six ACR Pedi 


core-response variables (all p<0.0001) during the open-label lead-in period (Figure 5).6 


Of the 47 patients who did not respond to abatacept during the lead-in period, 36 were given 


follow-up treatment in the OLE with abatacept, and 32 were assessed for ACR Pedi at Day 


282: Of these 32 patients, 16 (50%) had an improvement of 30% or more, 10 (31%) had an 


improvement of 50% or more, 6 (19%) had an improvement of 70% or more, 2 (6%) had an 


improvement of 90% or more, and 1 (3%) had inactive disease. 
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Figure 5: Core-response variables during the 4-month open-label lead-in period in all 
190 patients 


 
Key: CHAQ, Childhood Health Assessment Questionnaire. 
Notes: Data are mean (95% CI). p values represent the comparison of means over time. *According to the 
American College of Rheumatology Paediatric responses. †C-reactive protein, which was measured at all visits, 
is provided instead of erythrocyte sedimentation rate, which was captured only on Days 1 and 113, when clinical 
decisions had to be made.6  
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3.2.3 Double-blind period 


Time to flare of JIA 


Flare of JIA occurred in 33 (53%) of 62 patients in the placebo group during the double-blind 


period, compared with only 12 (20%) of the 60 patients given abatacept (p=0.0003). 


Patients who were randomly assigned to receive abatacept were only about a third as likely 


to experience a flare of JIA as those given placebo (hazard ratio 0.31, 95% CI 0.16–0.59). 


Forty-two patients discontinued during the double-blind period (31 in the placebo group and 


11 in the abatacept group); all but 1 (abatacept-treated patient) did so because the treatment 


was not effective. 


The median time to flare of JIA in the placebo group was 6 months, and an insufficient 


number of events occurred in order to be able to calculate the inter-quartile range. An 


insufficient number of flare events occurred in the abatacept group for median time to flare to 


be calculated; however, there was a significant difference in the time to flare compared with 


placebo (p=0.0002; log-rank test; Figure 6). 


Disease activity improved or stabilised in patients who had abatacept in the double-blind 


period, as measured by the ACR Pedi, whereas it worsened in the placebo group (Figure 7). 


After 6 months of treatment in the double-blind period, or at the time of flare for patients who 


did not complete this period: 


 49 (82%) patients in the treatment group improved by 30% or more, compared 


with 43 (69%) controls (p=0.1712)  


 46 (77%) patients given abatacept improved by 50% or more, compared with 


32 (52%) controls (p=0.0071)  


 32 (53%) patients given abatacept improved by 70% or more compared with 


19 (31%) controls (p=0.0185)  


 24 (40%) patients in the treatment group improved by 90% or more, 


compared with 10 (16%) controls (p=0.0062)  


Inactive disease status was recorded for 18 (30%) patients given treatment, compared with 7 


(11%) controls (p=0.0195). 
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Figure 6: Proportion of patients without disease flare during the 6-month double-blind 
period 


 
Notes: Kaplan–Meier analysis of the time to disease flare during the double-blind withdrawal period. p value 
represents the comparison of the time to disease flare between the abatacept and placebo groups.6 


 
Figure 7: Response rates and core variables during the 6-month double-blind period 


 
Key: CHAQ, Childhood Health Assessment Questionnaire. 
Notes: Data are mean (SD). We used the last-observation-carried-forward method. CHAQ=Childhood Health 
Assessment Questionnaire. *Improvement assessed according to the American College of Rheumatology 
Paediatric response criteria. †p value based on the difference in the adjusted mean percentage change from Day 
113 to Day 282. Adjustment based on an ANCOVA model with treatment as the factor and baseline value as the 
covariate.6 


 







26 


3.2.4 Open-label, long-term extension period 


Data from the AWAKEN study’s OLE period has been reported, including ≥56 months of the 


long-term extension (LTE) period and up to 7 years of total follow-up.7 The patient 


disposition during the OLE is presented in Figure 8. 


A total of 153 patients entered the OLE: 58 abatacept-treated patients from the double-blind 


period, 59 placebo-treated patients from the double-blind period and 36 non-responder 


patients from the initial open-label lead-in period. The mean exposure to abatacept for all 


groups combined ranged from 41.1 (SD 27.0) to 62.1 (SD 20.9) months. The cumulative 


exposure was 606.2 years. 


The ACR Pedi for the combined abatacept- and placebo-treated groups is shown in Figure 


9. The analysis was pre-specified and the data are for patients with disease measures 


available at the visit of interest (as observed). 


The OLE data show that abatacept provided clinical benefits that were maintained or 


increased over time. After withdrawal and then re-initiation of abatacept therapy, efficacy 


was restored. During the OLE, treatment with abatacept resulted in sustained clinical 


efficacy with continued long-term use. Some patients who did not achieve an ACR Pedi 30 in 


the open-label lead-in period and remained on abatacept therapy also achieved clinical 


improvements ************* with continued therapy. 


Figure 8: Patient disposition of the AWAKEN study open-label, long-term extension  


 
Key: LTE, Long-term extension. 
Notes: *Other discontinuations included those related to institutional review board ethical decisions, patient 
choice and physician recommendations. Period A = open-label lead-in period; Period B = double-blind period; 
Period C = open-label, long-term extension period.7 
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Figure 9: American College of Rheumatology paediatric responses through the open-
label extension for the open-label lead-in period responders 


 
Key: ACR Pedi, American College of Rheumatology paediatric response criteria; LTE, Long-term extension. 
Notes: ACR Pedi 30/50/70/90, American College of Rheumatology Paediatric response of 30/50/70/90%.7 


 


3.2.5 Health-related quality of life findings from the AWAKEN study 


Child Health Questionnaire scores 


At baseline, patients with JIA had lower CHQ scores than healthy children in all domains. In 


particular, global health, physical function, emotional role/social limitations, physical 


role/social limitations and pain/discomfort were more than 2 standard deviations below the 


mean scores for healthy children. However, after 4 months of abatacept treatment in the 


open-label lead-in period, substantial improvements were seen across all of the CHQ 


domains. The domains of global health, emotional role/social limitations, physical role/social 


limitations and pain/discomfort improved to levels that were within 2 standard deviations of 


the mean scores for healthy children, with only physical function remaining more than 2 


standard deviations below healthy controls (Figure 10).13  


Moreover, at the end of the 6-month double-blind period, subjects who were randomised to 


continue on abatacept treatment had further mean improvements in all CHQ domains except 


for global behaviour. However, subjects randomised to placebo either remained stable or 


worsened, although differences were not statistically significant between the treatment 


groups (Figure 11). In both the abatacept and placebo groups, all of the CHQ domain scores 


were within 2 standard deviations from the mean of healthy controls at the end of the double-


blind period. 
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Child Health Questionnaire physiological and psychosocial summary scores 


Improvements in the CHQ summary scores (Physical (PhS) and Psychosocial (PsS)) were 


seen with abatacept treatment in the open-label lead-in period in ACR Pedi 30 responders 


(from 30.1 to 41.8 for the PhS and from 43.6 to 49.2 for the PsS). The greatest 


improvements were seen in the PhS, with subjects entering the trial at approximately 2 


standard deviations below the standardised mean score of 50 for the normative population, 


and improving to values within the range of the healthy normative population (mean±SD 


50±10). During the double-blind period, improvements in both summary scores were 


maintained in subjects treated with abatacept (from 42.9 to 43.6 for the PhS and from 49.6 to 


51.7 for the PsS), whereas reductions were observed in subjects who were randomised to 


placebo (p=0.666 for PhS and p=0.056 for PsS).13  


Figure 10: Change over time in mean individual Child Health Questionnaire domain 
scores from baseline to the end of the open-label lead-in period. 


 
Notes: The black lines on the green bars show -2 standard deviations. For abatacept-treated patients in the 
open-label lead-in period, n=172 except for global health (n=161); physical function (n=173); pain/discomfort 
(n=170); self-esteem and change in health (n=169); and parental time impact, family activity and family cohesion 
(n=171).13  
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Figure 11: Adjusted mean change from the beginning to the end of the double-blind 
period for patients who achieved an American College of Rheumatology Paediatric 30 
improvement criteria response at the end of the open-label lead-in period. 


 
Notes: Sample sizes were n=52 for abatacept and n=34 for placebo, except for parental emotional impact, 
parental time impact, family activity, family cohesion, change in health and global behaviour (all n=33 for 
placebo); change in health and global behaviour (n=51 for abatacept); and global health (n=49 for abatacept and 
n=32 for placebo); p>0.05 for abatacept versus placebo for all subscales. The adjusted mean change in physical 
role/social limitation from baseline in placebo-treated patients was 0.01.13  
 


Parent global assessment of pain 


As shown above, a reduction in pain was observed with the CHQ pain/discomfort domain in 


the open-label lead-in period for all patients (Figure 10), as well as among those continuing 


on abatacept in the double-blind period (Figure 11). Similarly, in the open-label lead-in 


period, pain levels assessed by parents/caregivers on a 100-mm VAS as part of the CHAQ 


were reduced from baseline within 15 days of abatacept treatment in ACR Pedi 30 


responders (-8.6) and were further reduced by the end of the period (-23.8). Reductions in 


pain were also observed in the subjects who did not achieve an ACR Pedi 30 by the end of 


the open-label lead-in period, although these were of a lower magnitude (reduction of -5.6 


from baseline). Over the 6-month double-blind period, pain was further reduced in the 


abatacept group, whereas pain scores worsened in subjects randomised to placebo 


(p=0.105 for abatacept versus placebo) (Figure 12).13  
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Figure 12: Change over time in parent global assessment of pain 


 
Key: ACR, American College of Rheumatology; VAS, Visual analogue scale. 
Notes: Mean global parent assessment of pain (0–100-mm VAS) scores over open-label Period A for American 
College of Rheumatology Paediatric 30 (ACR Pedi 30) improvement criteria responders and non-responders, and 
over double-blind Period B for responders randomised to abatacept or placebo. Abatacept responders are 
defined as those subjects achieving at least an ACR Pedi 30 response by the end of Period A. Error bars show 
the standard error of the mean; p=0.105 for abatacept versus placebo at the end of the double-blind period.13  


 


Sleep problem index scores 


After 4 months of abatacept treatment in the open-label lead-in period, sleep problem index 


scores had decreased by 2.66 points from baseline in ACR Pedi 30 responders. The 


elements of sleep problems that showed the greatest improvement were bedtime resistance 


(-0.51), parasomnias (-0.46) and daytime sleepiness (-1.19). 


During the double-blind period, sleep quality improved further in patients randomised to 


receive abatacept (CSHQ scores decreased by 0.72). The elements of sleep problems that 


improved the most in the double-blind period were bedtime resistance (-0.36), sleep anxiety 


(-0.29) and daytime sleepiness (-0.48). In contrast, among patients randomised to placebo, 


sleep quality deteriorated (CSHQ scores increased by 1.66; p=0.076 for abatacept versus 


placebo at the end of the double-blind period).13  


Participation in daily activities 


The mean number of missed school days at baseline for the ACR Pedi 30 non-responders 


was lower when compared with the ACR Pedi 30 responders. By the end of the open-label 


lead-in period, the number of missed school days per month was reduced by 2.6 days in 


abatacept-treated ACR Pedi 30 responders (Figure 13A).  


The number of days of normal activity per month missed by parents, including work and non-


work activities, was reduced by 2.3 days in ACR Pedi 30 responders (Figure 13B). The 


number of days when paid care was required was reduced by 1.14 days per month with 
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abatacept treatment in ACR Pedi 30 responders in the open-label lead-in period. 


Improvements in limitation of daily activities were either not observed or were of a lower 


magnitude among ACR Pedi 30 non-responders (Figure 13). 


In the double-blind period, patients randomised to abatacept experienced a further 4-fold 


gain in school days (1.9 days); placebo-treated patients also experienced a further gain in 


school days, but of a lower magnitude than the abatacept group (0.9 days; p=0.033 for 


abatacept versus placebo). There were also further gains in days of usual activity for parents 


of patients in the abatacept group (0.2 days). Conversely, parents of patients in the placebo 


group experienced a loss of days of usual activity (-1.3 days; p=0.109 for the difference 


between groups). In the double-blind period, the number of days when paid care was 


required remained stable in both groups.13  


Figure 13: Reduction in children’s missed school days and parents’ missed usual 
activity days 


 
Key: ACR Pedi 30, American College of Rheumatology Paediatric 30 improvement criteria.12 
Notes: A: mean number of children’s missed school days per month at baseline, the end of the open-label lead-
in period and the end of the double-blind period (p=0.033 for abatacept versus placebo). 
B: mean number of parents’ missed usual activity days per month at baseline, the end of the open-label lead-in 
period and the end of the double-blind period (p=0.109 for abatacept versus placebo). 
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3.3 Comparative efficacy 


No head-to-head clinical trials have been conducted that have compared different bDMARDs 


in patients with JIA. In addition, no data from randomised controlled studies were available in 


relation to methotrexate in the treatment of JIA.  


In a systematic review9, efficacy data were retrieved from randomised controlled trials 


performed in JIA that included bDMARDs. Indirect between-drug comparisons were 


conducted only if trials were comparable with regard to design and patient characteristics 


related to treatment outcome. 


The systematic review identified three withdrawal trials in patients with resistant polyarticular 


JIA, with one each for etanercept, adalimumab and abatacept, respectively. These were 


compared indirectly using the Bucher method.29 Polyarticular JIA was defined in all trials as 


JIA with five or more active joints at any time during the disease course and included 


patients with systemic arthritis with a polyarticular course. In these three trials, the disease 


duration at baseline varied between 3.8 and 5.8 years, and the mean baseline age ranged 


from 10.6 to 12.3 years. The proportion of patients with systemic JIA with polyarthritis in the 


etanercept and abatacept trials was 33% and 19%, respectively; however, the proportion of 


patients with polyarthritis systemic JIA was not specified in the adalimumab trial. Inclusion of 


rheumatoid factor-positive patients was similar across all three trials (21–24%). In the 


abatacept trial, 17% of patients were previously non-responsive to TNF inhibitors, whereas 


there were none in the etanercept and adalimumab trials. Across the three trials, between 


64% and 78% of patients who started treatment in the open-label lead-in phase entered the 


double-blind phase. Baseline disease characteristics of the patients included in the double-


blind phase with regard to the number of joints with arthritis, a physician’s assessment of 


disease activity and CHAQ scores were comparable between the three trials. 


Indirect comparisons demonstrated similar short-term efficacy of etanercept, adalimumab 


and abatacept in preventing disease flare after response to treatment in patients with 


polyarticular JIA (The authors concluded that, owing to differences between available trials, 


more analogous trials and head-to-head trials directly comparing bDMARDs are required. 


Currently, paediatric rheumatologists must make treatment decisions based on indirect 


comparisons, supplemented by cohort studies and safety, practical and financial arguments 


(Table 3 and Table 4).9  


The authors concluded that, owing to differences between available trials, more analogous 


trials and head-to-head trials directly comparing bDMARDs are required. Currently, 


paediatric rheumatologists must make treatment decisions based on indirect comparisons, 


supplemented by cohort studies and safety, practical and financial arguments.9  
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Table 3: Outcomes of polyarticular JIA trials included in the indirect comparison 


Study Comparison(s) Outcome
Patients 
included 


(n) 


Patients 
with 


outcome 
in active 
drug arm 


(n/N) 


Patients 
with 


outcome 
in control 
arm (n/N) 


RR (95% CI) for 
outcome 


Lovell 
200011 


Etanercept vs 
placebo 


Disease 
flare 


51 7/25 21/26 
0.35


(0.18–0.67)


Lovell 
200810 


Adalimumab 
(combined)* vs 
placebo 


Disease 
flare 


133 27/68 44/65 
0.59


(0.42–0.82)


 


Adalimumab 
(no MTX) vs 
placebo 


Disease 
flare 


58 13/30 20/28 
0.61


(0.38–0.97)


Adalimumab 
(plus MTX) vs 
placebo 


Disease 
flare 


75 14/38 24/37 
0.57


(0.35–0.92)


Ruperto 
20086 


Abatacept vs 
placebo 


Disease 
flare 


122 12/60 33/62 
0.38


(0.22–0.66)


Key: CI, confidence interval; MTX, methotrexate; RR, relative risk. 
Notes: *The stratified methotrexate arms were combined.8 


 
Table 4: Indirect comparisons between etanercept, adalimumab and abatacept 


Indirect comparison RR (95% CI) of disease flare 


Etanercept vs adalimumab (combined)* 0.59 (0.28–1.24)


Etanercept vs adalimumab (no MTX) 0.57 (0.25–1.28)


Etanercept vs adalimumab (plus MTX) 0.61 (0.27–1.38)


Etanercept vs abatacept 0.92 (0.39–2.18)


Adalimumab (combined)* vs abatacept 1.56 (0.81–2.99)


Adalimumab (no MTX) vs abatacept 1.61 (0.78–3.33)


Adalimumab (plus MTX) vs abatacept 1.51 (0.72–3.13)


Adalimumab (no MTX) vs adalimumab (plus MTX) 1.07 (0.55–2.09)


Key: CI, confidence interval; MTX, methotrexate; RR, relative risk. 
Notes: *The stratified methotrexate arms were combined.8 Please note that none of these comparison are 
significant since each 95%CI contains the value of 1 
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As the systematic review did not include any trial for tocilizumab, we conducted an indirect 


comparison to compare the efficacy of tocilizumab in preventing disease flare with the other 


bDMARDs. The definition of JIA used in the tocilizumab trial was similar to the trials included 


in the systematic review.10 The mean baseline age was 11.0 years, and the disease duration 


at baseline was 4.2 years. Inclusion of rheumatoid factor-positive patients was 29%. The 


proportion of patients with polyarthritis systemic JIA and the proportion of patients who were 


previously non-responsive to TNF inhibitors were not reported in the tocilizumab trial. The 


baseline disease characteristics of the patients included in the double-blind phase with 


regard to the number of joints with arthritis, physician’s assessment of disease activity and 


the CHAQ scores reported for the tocilizumab trial were comparable to those reported for the 


trials included in the systematic review. The relative risk of preventing disease flare for 


tocilizumab versus placebo was 0.53 (95% CI 0.35-0.82).9 Using placebo as a common 


comparator, indirect comparisons using the Bucher method29 demonstrated similar short-


term efficacy of tocilizumab and the other bDMARDs in preventing disease flare after 


response to treatment in patients with polyarticular JIA (Table 5). 


Table 5: Indirect comparison between tocilizumab and other bDMARDs 


Indirect comparison RR (95% CI) of disease flare 


Adalimumab (combined)* vs tocilizumab 1.10 (0.64–1.91)


Adalimumab (no MTX) vs tocilizumab 1.14 (0.60–2.16)


Adalimumab (plus MTX) vs tocilizumab 1.07 (0.56–2.04)


Abatacept vs tocilizumab 0.71 (0.35–1.43)


Etanercept vs tocilizumab 0.65 (0.30–1.43)


Key: bDMARDs, biological disease modifying anti-rheumatic drugs; CI, confidence interval; MTX, 
methotrexate; RR, relative risk. 
Notes: *The stratified methotrexate arms were combined.8 Please note that none of these comparison are 
significant since each 95% CI contains the value of 1 


 


3.4 Clinical safety 


3.4.1 Introduction 


The AWAKEN study also evaluated the safety of abatacept in 190 paediatric patients (6-17 


years) with active JIA and an inadequate response or intolerance to at least one DMARD or 


TNF inhibitor treatment.6 


3.4.2 Open-label lead-in period 


During the lead-in period, six patients had SAEs: three were related to the patient’s 


underlying JIA (flare in two patients and arthropathy in one). One case each of varicella, 
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ovarian cyst and acute lymphocytic leukaemia was also recorded. The leukaemia was 


diagnosed on Day 89; the patient had been anaemic at enrolment, with progressively 


decreasing haemoglobin concentrations as early as Day 19. No other malignancies were 


reported.6 


Adverse events were reported in 133 (70%) patients; 25 had headache (13%), 19 nausea 


(10%), 17 cough (9%), 17 diarrhoea (9%), 14 upper respiratory tract infection (7%) and 12 


pyrexia (6%). Other than upper respiratory tract infection, few infectious AEs were reported; 


******* ****** **** * ***** ** ****** ******* *** * ***** ** ********* ******* ** ***** * **** ** ****** 


******* *** ********** ******** All infections had a typical course and resolved with treatment.8 


No opportunistic infections were recorded. Eight (4%) patients had acute infusional AEs; all 


but one was mild in intensity, and none were serious. Most infusional AEs were reported as 


single events in one patient each with no recurrences; four patients had headaches and two 


had dizziness.6 


3.4.3 Double-blind period 


During the double-blind period, no SAEs were reported for patients given abatacept. Three 


SAEs were reported during the double-blind period for two patients in the placebo group 


(haematoma in one patient, occurring on Day 108 and deemed unrelated to the study drug 


by the local investigator; and varicella and encephalitis in the other patient, occurring on Day 


27 and deemed possibly related to the study drug; in both cases, the investigator was 


unaware of which treatment the patient was receiving at the time of the events). All resolved 


completely without sequelae and without study discontinuation.  


No patients developed systemic signs or symptoms (such as fever or rash) or uveitis during 


the double-blind period. Frequencies of AEs did not differ in patients given abatacept or 


placebo. The most common system organ class reported was infections and infestations.6 


Acute infusional AEs were reported in one (2%) patient in the abatacept group and two (3%) 


patients in the placebo group; all were either mild or moderate in intensity, and none were 


serious.6 


No serious infections, serious autoimmune disorders or cases of uveitis or anaphylaxis were 


reported in either period. Tests of abnormal liver or kidney function or haematological tests 


showed no positive results.6 


Autoantibodies 


In the 4-month open-label period, 12 of 113 (11%) patients given abatacept who had a 


negative antinuclear antibody titre at baseline had a positive titre at Day 113. In the 6-month 


double-blind period, two of 34 (6%) patients given abatacept and one of 25 (4%) controls 
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who had negative antinuclear antibody titres at baseline had positive titres at Day 169. In the 


open-label period, nine of 146 (6%) patients who had a negative titre at baseline had anti-


double-stranded DNA antibodies at Day 113, as did one of43 (2%) patients in the abatacept 


group and none in the placebo group at Day 169 of the double-blind period. No clinical 


manifestations of lupus or other systemic autoimmune disease, or any other consequences 


associated with the presence of antinuclear or anti-double-stranded DNA antibodies was 


recorded.6 


3.4.4 Open-label extension period 


Table 6 summarises the long-term safety findings for abatacept from the OLE period.7 


During the OLE period, one death occurred in the group of patients who had been treated 


with placebo during the double-blind period. This was a motorcycle accident and was 


determined unrelated to the study treatment.7 Thirteen patients experienced musculoskeletal 


or connective tissue disorders: arthritis (n=6), arthralgia (n=3), rheumatoid arthritis (n=2), 


foot deformity (n=2), juvenile arthritis (n=1), torticollis (n=1) and synovial cyst (n=1).7 Ten 


patients experienced serious infections: pyelonephritis, bacterial arthritis and appendicitis 


(n=2 each); and limb abscess, dengue fever, herpes zoster, bacterial meningitis, tooth 


abscess, erysipelas and gastroenteritis (n=1 each).7 Erythema nodosum and vitiligo 


occurred in one patient in each treatment group during the OLE period (both moderate in 


intensity; neither patient discontinued). Seven patients experienced autoimmune events in 


the OLE period (vitiligo [same patients as in the open-label lead-in period], cutaneous 


vasculitis, multiple sclerosis, psoriasis, uveitis, type 1 diabetes and Raynaud’s 


phenomenon).7 


When comparing the short-term period (i.e. the open-label lead-in and double-blind period) 


to the long-term periods (i.e. the OLE), there was no increase in incidence rates with an 


increase in exposure to abatacept (Table 7).7 


Table 6: Safety summary through the open-label extension period according to 
treatment group 


 


Safety variable,  
n (%) 


Open-label lead-
in period non-


responders 
(n=36) 


Double-blind 
period 


abatacept group 
(n=58) 


Double-blind 
period placebo 
group (n=59) 


TOTAL 
All groups 
combined 


(n=153) 


Death 0 0 1 (1.7) 1 (0.7)


AEs 31 (86.1) 55 (94.8) 54 (91.5) 140 (91.5)


Discontinuation 
due to AEs 


1 (2.8) 2 (3.4) 3 (5.1) 6 (3.9)


SAEs 9 (25.0) 9 (15.5) 12 (20.3) 30 (19.6)







37 


Serious 
infections 


4 (11.1) 3 (5.2) 3 (5.1) 10 (6.5)


Discontinuation 
due to SAEs 


0 1 (1.7) 2 (3.4) 3 (2.0)


Key: AEs, adverse events; SAEs, serious adverse events. 


 


Table 7: Comparison of abatacept safety in juvenile idiopathic arthritis patients in the 
short-term period (open-label lead-in/double-blind periods) versus open-label 
extension 


 Short-term period 
(i.e. open-label lead-in period and 


double-blind period; n=190) 


Long-term period 
(i.e. open-label 


extension period; n=153) 


n IR (95% CI) n IR (95% CI) 


AEs 145
433.61


(365.91, 510.24)
140 


132.39
(111.37, 156.22)


SAEs 6
6.82


(2.50, 14.84)
30 


5.60


(3.78, 8.00)


Infections 86
142.40


(365.91, 510.21)
120 


64.72
(53.66, 77.39)


Serious 
infections 


1
1.13


(0.03, 6.27)
10 


1.72
(0.83, 3.16)


Malignancies 1
1.12


(0.03, 6.27)
0 0


Autoimmune 
events 


2
2.26


(0.27, 8.17)
7 


1.18
(0.48, 2.44)


Key: AEs, adverse events; CI, confidence interval; IR, incidence rate (calculated as events per 100 patient-
years of exposure); SAEs, serious adverse events. 


 


3.4.5 Overall safety summary 


Abatacept demonstrates an acceptable safety profile in both the short term and the long 


term, with a low rate of AEs, serious AEs, serious infections and infusional events. There 


was one case of serious infection in the open-label lead-in period and 10 cases in the long-


term period. There were no opportunistic infections, tuberculosis or pneumonias during the 


study. One case of lymphocytic leukaemia (on Day 89 [open-label lead-in period]) was 


reported, but no other malignancies related to the study drug were observed.6 The additional 


exposure to abatacept in the OLE did not result in an increased safety risk when compared 


to the short-term experience.7 
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3.4.6 Comparative safety 


Fisher’s exact test was used to compare SAEs during the double-blind phase of the trials for 


abatacept6, adalimumab11, etanercept12 and tocilizumab10 to see if there was a difference in 


the incidence of SAEs for bDMARDs compared to placebo. We found that there was no 


significant difference (at the 5% significance level; Table 8) and concluded that the incidence 


of SAEs was likely to be similar between the bDMARDs, although we recognise the lack of 


statistical power in these comparisons due to the low number of patients and event rates.  


Table 8: Comparison of SAEs for bDMARDs against SAEs for placebo using Fisher’s 
exact test 


Study Comparison(s) Outcome
Patients 
included 


(n) 


Patients 
with 


outcome 
in active 
drug arm 


(n/N) 


Patients 
with 


outcome 
in control 
arm (n/N) 


Fisher’s exact 
test p value 


Lovell 
200012 


Etanercept vs 
placebo 


SAEs 51 2/25 0/26 0.24


Lovell 
200811 


Adalimumab 
(combined)* vs 
placebo 


SAEs 133 0/68 1/65 0.49


 
Adalimumab 
(no MTX) vs 
placebo 


SAEs 58 0/30 0/28 1.00


 
Adalimumab 
(plus MTX) vs 
placebo 


SAEs 75 0/38 1/37 0.49


Ruperto 
20086 


Abatacept vs 
placebo 


SAEs 122 0/60 2/62 0.50


Brunner 
201410 


Tocilizumab vs 
placebo 


SAEs 163 3/82 3/81 1.00


Key: bDMARDs, biological disease modifying anti-rheumatic drugs; MTX, methotrexate; RR, relative risk; 
SAEs, serious adverse events. 
Notes: *The stratified methotrexate arms were combined.9  
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4 Clinical effectiveness 


4.1 Overview of clinical need 


JIA is a group of chronic arthritides affecting children leading to destructive joint disease, 


with significant morbidity, disability and cost to society. It is a significant burden for paediatric 


patients, with serious consequences for not only the young patients suffering from the 


disease but also their parents, family and carers. 


Current treatment regimens for JIA, which primarily include methotrexate and TNF inhibitor 


therapies, still leave a significant group of patients with an inadequate response. Anti-


rheumatics with an alternative, novel therapeutic mode of action are necessary. As a fusion 


protein capable of preventing T-cell activation, abatacept provides such an alternative and 


has displayed good efficacy and tolerability, thereby offering a viable treatment for patients 


with JIA who have failed on TNF inhibitor therapy. 


In addition to the classical JIA symptoms, childhood uveitis is responsible for visual 


impairment in up to 40% of patients with JIA, 10% of whom become blind.30 Indeed, case 


study evidence (n=10) has indicated that abatacept provided sustained improvement in 


severe anti-TNF-resistant JIA-related uveitis.31,32 However, in another small study (n=21), the 


majority of patients with JIA-related uveitis failed to achieve a sustained anti-uveitis response 


with abatacept.33 Further studies are therefore required to elucidate abatacept’s role in the 


treatment of JIA-related uveitis. 


Moreover, although by definition JIA presents before a patient’s sixteenth birthday, up to 


50% of patients continue to have active disease (or sequelae from previous active disease) 


well into adult life.34 Such adults with JIA are prone to pain, depression and anxiety.35 


Although the data available specifically in relation to abatacept are limited, biologic therapies 


have been shown to be an important treatment option in adults with active JIA.36 


4.2 Summary of abatacept clinical evidence 


Clinical evidence indicates that abatacept is a promising treatment for children and 


adolescents with JIA. In the 6-month randomised period of the AWAKEN study, abatacept 


treatment induced improvements in ACR Pedi responses, time to flare of JIA, HRQL, pain, 


sleep and participation in daily activities in patients with active JIA who had responded to this 


treatment in the 4-month open-label lead-in phase.6,13  


Moreover, in the OLE period, abatacept provided clinically significant and durable efficacy in 


patients with JIA, including those who did not initially achieve an ACR Pedi 30 during the 


initial open-label lead-in phase. Patients who were continuously treated with abatacept 
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experienced significant improvements in disease symptoms. Patients with prior exposure to 


TNF inhibitors and those who were naive for treatment with bDMARDs experienced 


significant improvements in disease symptoms.7 


Abatacept was well tolerated throughout the AWAKEN study (short term) and into the OLE 


period (long term). The presence of anti-abatacept antibodies was not associated with 


significant efficacy or safety concerns. The high degree of patient retention helps support the 


conclusion that abatacept treatment was well tolerated.6,7 


4.3 Implications for clinical practice 


Abatacept offers an alternative treatment for those patients who have failed on TNF inhibitor 


therapy and for whom therapeutic options are extremely limited. Considering the young age 


of the many JIA patients, any therapy that may help alleviate their condition will be of benefit. 


In providing an alternative treatment for patients who do not tolerate or do not have an 


adequate response to TNF inhibitor therapies, abatacept has the potential to have an impact 


beyond the immediate improvement in patient health. In patients with JIA lacking further 


therapeutic options, adequate treatment would result in fewer days missed from school (and 


consequently fewer parental/guardian missed days at work), less restriction in daily 


activities, less need for carer/parental support, fewer doctor visits and less rescue 


medication. 


Parents or carers may prefer their child’s therapy to be administered in a clinical setting, 


rather than having to take the responsibility themselves. Abatacept’s intravenous route of 


administration requires an outpatient visit, thereby ensuring good patient compliance 


providing that patients or carers keep their child’s appointments at the infusion centre. 


Conversely, where it would be possible for subcutaneous bDMARDs to be administered at 


home, there is the chance that doses will be missed due to everyday distractions and the 


potential for increasing anxiety and distress for both children and family. 


4.4 Cost-effectiveness 


4.4.1 Existing evidence 


The technology assessment report identified two published cost-effectiveness studies for 


bDMARDs for treating JIA.37 The study by Ungar et al. used a decision tree framework and 


defined effectiveness in terms of ACR Pedi 30 and not QALYs.38 It considered a societal 


perspective and a short time horizon of only 1 year. The study by Prince et al. directly 


evaluated costs and QALYs from patient files and electronic records. Costs were collected 


for 1 year before and 27 months after the start of etanercept treatment. The model was not 
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designed to extrapolate results.39 The studies by Ungar et al. and Prince et al. considered 


Canadian and Dutch settings, respectively. Therefore, we conducted a de novo analysis as 


the framework of the existing studies could not be used to inform the model.  


4.4.2 Model overview 


The efficacy and safety of bDMARDs has been shown to be similar, see section 3.3 and 


section 3.4.6, respectively, but there are limitations with this comparison due to the small 


samples sizes and differences in both the study outcomes and study population. Therefore, 


using these outcomes to develop a cost-effectiveness model would lead to uncertainty within 


the model. Moreover, the utility values estimated in Prince et al. are not defined by health 


states, and there is insufficient information to perform a mapping of utilities to EQ-5D. As 


such, any assumption for utilities would introduce uncertainty to a cost-utility model. Since 


resource use is likely to be the only differentiator between the bDMARDs, a cost 


minimisation model was developed to compare the costs of abatacept, adalimumab, 


etanercept and tocilizumab in treating polyarticular JIA.  


The abatacept-licensed population is paediatric patients (6 years of age and older) with 


moderate-to-severe active polyarticular JIA who have had an insufficient response to other 


DMARDs, including at least one TNF inhibitor.4 


The model was developed from the perspective of the National Health Service (NHS) and 


Personal Social Services in England and Wales, as per the 2013 National Institute for Health 


and Care Excellence (NICE) methods guide.40 The model therefore considers only direct 


costs. 


In the base case analysis, the starting age of patients was 12 years, which was the mean 


age at baseline in the abatacept clinical trial6, and the time horizon was 6 years. Patients 


older than 18 years exited the model because the population of interest is paediatric (up to 


17 years of age).4 However, scenario analyses were conducted for longer time horizons of 


10 and 20 years. For abatacept, etanercept and tocilizumab, doses and consequently costs 


were dependent on patient weight. For adalimumab and methotrexate, doses were 


dependent on body surface area; hence, both height and weight mattered. Therefore, 


treatment costs may differ depending upon the patient height/weight, and hence age. Using 


longer time horizons accounted for the variation in weight observed for children over time. 


The base case discount rate was set in accordance with the 2013 NICE methods guide as 


3.5% per year.39 
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4.4.3 Intervention and comparators 


The treatments considered for the analysis were abatacept, adalimumab, etanercept and 


tocilizumab. Abatacept, adalimumab and tocilizumab are licensed to be administered in 


combination with methotrexate.4,19,24 Both adalimumab and tocilizumab can be given as a 


monotherapy in case of intolerance to methotrexate or when continued treatment with 


methotrexate is inappropriate.19,24 In the base case of the model, it was assumed that all 


patients received bDMARDs in combination with methotrexate as this reflects clinical 


practice, and additionally, patients who are unable to tolerate methotrexate are not eligible 


for abatacept. The current NICE protocol for JIA also recommends that methotrexate be 


given along with etanercept.37 ‘Metoject’ methotrexate pre-filled syringes are considered for 


administration of methotrexate in line with the NICE protocol.37 The dosing details for 


abatacept are described in section 2.4. The dosing regimens for other treatments are 


described in Table 9.  


We assumed that all patients treated with etanercept received a dose of 800µg/kg once a 


week, subject to the other criteria in Table 9. This is a favourable assumption towards 


etanercept as it reduces the associated administration costs. We assumed that the 


methotrexate dosing was 13.5mg/m2, which was the mean dosing for methotrexate in the 


abatacept clinical trial.6  


Table 9: Dosing details 


 Etanercept Adalimumab Tocilizumab Methotrexate Reference


Dosage 


 ≥18 years: 
50mg 


  


2-18 years: 
400µg/kg (max 
25mg twice a 
week)  


or 


800µg/kg, (max 
50mg once a 
week) 


≥13 years: 
40mg 


 


4-13 years: 
24mg/m2 


(max 40mg) 


 


>2 years 
and <30kg: 
10mg/kg 


 


>2 years 
and ≥30kg: 
8mg/kg (max 
800mg) 


 


3-16 years: 


 


10-15mg/m2 


MIMS 


Frequency 


400µg/kg: twice 
a week  


 


800µg/kg: once 
a week 


Every other 
week 


Every 4 
weeks 


Every week MIMS 


Size available 
(powder/vial) 


10mg, 25mg 
and 50mg.  


 


(Use 10 or 
25mg prep only 
for children) 


40mg 
80mg, 
200mg and 
400mg 


7.5mg, 10mg, 
12.5mg, 15mg, 
17.5mg, 20mg, 
22.5mg, 25mg, 
27.5mg and 
30mg 


MIMS 
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Mode of 
administration 


Subcutaneous 
administration 


Subcutaneous 
administration 


Intravenous 
infusion 


Subcutaneous 
administration 


MIMS 


Key: MIMS, Monthly Index of Medical Specialties. 


 


4.4.4 Costs 


Drug and administration costs were considered in the model. As etanercept, tocilizumab and 


methotrexate are available in multiple vial sizes, the vial or combination of vials that were 


cheapest to administer was used for calculating costs. Abatacept and tocilizumab are 


administered by intravenous infusion; therefore, there is an additional cost per infusion. 


Adalimumab and etanercept are administered subcutaneously. Stevenson et al. assumed 


that a district nurse would be required to administer 10% of the subcutaneous injection 


treatments.41 We made the same assumption. The administration costs were taken from 


Stevenson et al., with £154 for intravenous infusion and £3.05 for subcutaneous 


administration.41  


When methotrexate was prescribed in combination with a bDMARD, costs for methotrexate 


administration were only applied for weeks where it did not coincide with the administration 


of the bDMARD. 


The details for drug costs and administration costs are shown in Table 10. The drug costs 


were taken from the Monthly Index of Medical Specialities (MIMS). 


Table 10: Drug and administration costs 


Drug Abatacept Adalimumab Etanercept Tocilizumab 
Metho-
trexate 


References 


List price 
£302.4 £352.14 


£35.75 to 
£178.75 


£102.4 to 
£512 


£14.85 to 
£18.95 


MIMS42-46 


Vial size  
250mg 40mg 


10mg to 
50mg 


80mg to 
400mg 


7.5mg to 
30mg 


MIMS 


PAS 
discount 


(if any) 
4******** - - Confidential - 


Pers. 
Comm. 


Admin. 
Costs 


£154 £3.05 £3.05 £154 £3.05 
Stevenson 
et al.41  


Key: Admin, administration; MIMS, Monthly Index of Medical Specialties; PAS, patient access scheme; Pers. 
Comm., personal communication. 


  


The drug dosage and subsequent costs are dependent on the age, height and weight of the 


patients. However, adalimumab comes only in one vial size of 40mg, which is also the 


maximum dose. As sharing of vials was not allowed in the model, each patient used one vial 
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of adalimumab. The data for height and weight for age 4-20 years were taken from the Royal 


College of Paediatrics and Child Health47 and interpreted using ‘GetData Graph Digitizer v 


2.24’. Drug costs were estimated separately for males and females as the charts for males 


and females were available separately. Costs for an average patient was calculated using 


the proportion of females in the abatacept clinical trial6. The body surface area was 


calculated using the Mosteller formula48: 


݉ଶሻ	ሺ݅݊	ܽ݁ݎܽ	݂݁ܿܽݎݑݏ	ݕ݀ܤ ൌ ሺ
1
60
ሻ ∗ ൫ݐ݄݃݅݁ܪ	ሺ݅݊	ܿ݉ሻ൯


.ହ
∗ ൫ܹ݄݁݅݃ݐ	ሺ݅݊	݇݃ሻ൯


.ହ
 


4.4.5 Assumptions used in the model: 


Table 11: Model assumptions and justifications 


Assumption Justification 


1 year is equal to 52 weeks for calculations of 
costs and for applying discount rates. 


Precise calculation would be 52.18 weeks. This 
is unlikely to impact the results as the 
approximation constitutes a factor of just 0.35%. 


The dosing regimen for methotrexate in patients 
≥16 years is the same as for younger patients. 


The current licence for ‘Metoject’ methotrexate 
pre-filled syringes does not mention anything for 
patients’ ≥16 years.  


Height and weight is constant for patients >20 
years. 


Height and weight are not expected to increase 
after patients reach 20 years of age. 


If the methotrexate dose is above 30mg, one 
vial of 30mg will be used. For the remaining 
dose, the same algorithm is used to estimate 
the least costly vial size as the one for a dose 
below 30mg. 


In the base case, the maximum dose is 25mg. It 
is very unlikely that the methotrexate dose 
would be higher than 30mg. 


Height and weight are assumed to be normally 
distributed. 


The data source did not provide standard error 
for height and weight. Hence, it is calculated 
using the data for the 25th and 75th percentiles. 


For runs in PSA simulations, where the sampled 
starting age in the model using distribution is <6 
years, we assume the starting age in the model 
to be 6 years. 


Abatacept is not licensed for patients < 6 years. 


For runs in PSA simulations, where the sampled 
starting age in the model using distribution is 
>16 years, we assume the starting age in the 
model to be 16 years. 


Disease onset should occur before the age of 
16 years37 


For PSA, the standard error for the percentage 
of females and the administration costs is 
assumed to be 10% of the mean. 


In the absence of other data, we made this 
assumption. 


It is assumed that sharing vials between 
patients is not possible. 


Different patients are likely to visit at different 
times. 
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Assumption Justification 


Key: PSA, probabilistic sensitivity analysis. 


4.4.6 Results 


The base case results show that abatacept is the least costly treatment option followed by 


etanercept. Tocilizumab is slightly cheaper than adalimumab, which is the most expensive. 


The undiscounted and discounted results for the base case are summarised in Table 12 and 


Table 13, respectively. 
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Table 12: Undiscounted results for the base case 


Item Abatacept Adalimumab Etanercept Tocilizumab 


Drug costs ******* ******* ******* *******


Administration costs £13,040 £964 £964 £12,889


Total costs ******* ******* ******* *******


Cost savings with 
abatacept 


 ****** ****** ******


 
Table 13: Discounted results for the base case 


Item Abatacept Adalimumab Etanercept Tocilizumab 


Drug costs ******* ****** ******* *******


Administration costs £11,797 £871 £871 £11,646


Total costs ******* ******* ******* *******


Cost savings with 
abatacept 


****** ****** ******


 


4.4.7 Probabilistic sensitivity analysis  


A probabilistic sensitivity analysis (PSA) was carried out to explore the impact of uncertainty 


in input parameters on the results. The results were found to be stable with 1000 


simulations. Mean costs from 1000 simulations were within 5% of the base case costs, 


which shows that the model results remain stable. Abatacept was the least costly option in 


67% of the simulations, whereas etanercept was the least costly option in the remaining 33% 


of the simulations.  


4.4.8 Scenario analysis 


The model base case represents the most plausible value for the input parameters. The 


scenario analyses were performed to test the sensitivity of results to changes in input 


parameters. During the evaluation of scenarios, all parameters, except the one on which 


scenario analysis was being conducted, were set to base case values.  


a) Infusion costs 


Infusion time for abatacept is 30 minutes, whereas infusion time for tocilizumab is 60 


minutes. In the base case, we assumed the same infusion costs for both abatacept 


and tocilizumab, as per the NICE Assessment Group (AG) for ID537 assumption.41 


However, the AG acknowledged that this is unfavourable to abatacept. Therefore, we 


evaluated alternative scenarios with lower infusion costs for abatacept (Table 14). 
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Table 14: Scenario analysis – infusion costs for abatacept 


Infusion costs for 
abatacept 


Cost savings by 
using abatacept over 


adalimumab 


Cost savings by 
using abatacept over 


etanercept 


Cost savings by 
using abatacept over 


tocilizumab 


£77 ******* ****** *******


£92 ********* ****** *******


£108 ******* ****** *******


£123 ****** ****** *******


£139 ****** ****** ******


£154 ****** ****** ******


Note: Infusion costs for abatacept is £154 for the base case. 


 
b) Starting age in the model 


Abatacept is given to patients after they have failed on DMARDs, including at least 


one TNF inhibitor. In the base case, we assumed that the starting age of patients 


was 12 years, which was the mean age at baseline in the abatacept clinical trial.6 


The mean age at baseline in the trials for the other bDMARDs was 11 years; 


however, they included patients younger than 6 years in accordance with their 


licences.10-12 We assumed that a starting age of 12 years is likely to be 


representative of clinical practice and was therefore appropriate for the base case. 


As abatacept is not licensed for patients younger than 6 years4 and age of disease 


onset should be less than or equal to 16 years37, we varied patients’ starting ages in 


the model from 6 to 16 years. The results varied from etanercept being the least 


costly option to abatacept being the least costly option (Table 15). 


Table 15: Scenario analysis – starting age in the model 


Starting age in model
Cost savings by 


using abatacept over 
adalimumab 


Cost savings by 
using abatacept over 


etanercept 


Cost savings by 
using abatacept over 


tocilizumab 


6 ******* ******* ******


7 ******* ******* ******


8 ******* ******* ******


9 ******* ******* ******


10 ******* ****** ******


11 ****** **** ******


12 ****** ****** ******


13 ****** ****** *******


14 ****** ****** *******


15 ****** ****** *******


16 ****** ****** *******
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c) Time horizon 


In the base case, a time horizon of 6 years was used, the starting age of patients in 


the model was 12 years, and patients exited the model at 18 years. 


As the NICE protocol mentions that approximately half of children will have 


symptoms for at least 10 years and at least one third of children will have polyarthritis 


continuing into adulthood.37, we explored alternative scenarios where treatment is 


continued into adulthood by considering time horizons of 10 and 20 years. Beyond 20 


years, the results were not expected to vary.  


Response to abatacept was assessed at 6 months4, but as observed during the OLE, 


treatment with abatacept resulted in sustained clinical efficacy with continued long-


term use.7  


We also evaluated the impact using shorter time horizons from 6 months to 5 years. 


For the shorter time horizons, the impact of the additional costs associated with the 


loading dose of abatacept at 2 weeks was more prominent and affects the results for 


the economic evaluation (Table 16). 


Table 16: Scenario analysis – time horizon 


Time horizon 
Cost savings by 


using abatacept over 
adalimumab 


Cost savings by 
using abatacept over 


etanercept 


Cost savings by 
using abatacept over 


tocilizumab 


6 months ****** ***** ****


1 year ****** ***** ******


2 years ****** **** ******


2 years ****** **** ******


4 years ****** **** ******


5 years ****** **** ******


10 years ******* ****** *******


20 years ******* ******* *******


Assumption: 6 months = 24 weeks; 1 year = 52 weeks. 


 
d) PAS discount for tocilizumab 


As there is a confidential patient access scheme (PAS) discount available for 


tocilizumab, we conducted a scenario analysis by varying discount levels for 


tocilizumab from no discount to 50% and using the *** PAS discount for abatacept. 


With a price discount of ****** for tocilizumab, the total costs associated with 


abatacept and tocilizumab are the same. Therefore, if the PAS discount for 


tocilizumab is less than ******* abatacept is the least costly bDMARD (Table 17). 
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Table 17: Scenario analysis – PAS discount for tocilizumab 


PAS discount on tocilizumab 
Cost savings associated with using 


abatacept over tocilizumab 


** ******


** ******


*** ******


*** ******


*** ****


****** **


*** ******


*** *******


*** *******


*** *******


*** *******


*** *******


Key: PAS, patient access scheme. 


 
e) Exclude methotrexate in etanercept arm. 


The NICE protocol advises that etanercept should be given with methotrexate, as it is 


likely to be more effective that way.37 However, the etanercept licence does not state 


this.23 For the base case, we assumed that methotrexate is given with etanercept. 


However, as patients who are treated with etanercept monotherapy may also be 


considered for treatment with abatacept and methotrexate, we evaluated an 


alternative scenario, where methotrexate was not provided with etanercept (Table 


18). Under this scenario, etanercept is the least costly bDMARD; however, it is likely 


that etanercept would generally be given with methotrexate. 


Table 18: Scenario analysis – excluding methotrexate from the etanercept arm 


Include methotrexate cost in etanercept arm 
Cost savings associated with using 


abatacept over etanercept 


Yes ******


No ********


 


The product information for tocilizumab and adalimumab state that they are indicated in 


polyarticular JIA in combination with methotrexate,19,24 but they can also be given as a 


monotherapy in cases of intolerance to methotrexate or where methotrexate is unsuitable. 


The product information for abatacept states that it is indicated in combination with 


methotrexate.4 Since abatacept is not licensed to be given to patients for whom 


methotrexate is unsuitable or not tolerated, the base case population does not include this 


group of patients. Although some patients in clinical practice may receive tocilizumab and 
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adalimumab without methotrexate; the population would be different to that of the abatacept 


population, and therefore, scenarios in which tocilizumab and adalimumab are given as 


monotherapy are not presented. 


4.4.9 Validation 


The model was quality checked internally by a health economist with no involvement in the 


model development. 


4.4.10 Conclusion of economic evidence 


In the base case, abatacept is the least costly bDMARD and has similar efficacy and safety 


to other bDMARDs. These results remain stable for a wide range of scenarios.  
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6 Appendix 1 


6.1 Detailed methodology for the AWAKEN study 


Open-label lead-in period (Days 1-113) 


All enrolled children were initially given abatacept (10mg/kg according to weight at each visit, 


with a maximum dose of 1,000mg) by 30-minute intravenous infusion on Days 1, 15, 29, 57 


and 85 of a 4-month open-label period (Days 1–113). In addition to study medication, 


patients were permitted to continue to take a stable dose of methotrexate and either folinic 


acid or folic acid. Oral corticosteroids were stabilised 4 weeks before enrolment at 10mg per 


day or 0.2mg/kg per day prednisone equivalent (whichever was less). NSAIDs or analgesics 


were permitted for pain control. 


Intra-articular corticosteroid injections were not permitted from 4 weeks before enrolment or 


throughout the trial. Every patient had a wash-out period of at least 4 weeks for any DMARD 


other than methotrexate, before the first dose of study medication. The wash-out period was 


4 weeks for patients on etanercept or anakinra and 60 days for patients on infliximab or 


adalimumab. 


Double-blind period (Days 114-283) 


On Day 113, patients who had improved by 30% according to the ACR Pedi definition were 


randomly assigned (1:1) to receive either abatacept or placebo. During the double-blind 


period, both abatacept (at doses of 10mg/kg) and placebo were given at randomisation and 


at about 28-day intervals thereafter for 6 months (Days 114–283), or until an arthritis flare. 


Open-label, long-term extension period  


Patients eligible to enter the OLE period were those who completed the double-blind period 


without experiencing an arthritis flare, discontinued participation in the double-blind period 


due to an arthritis flare, or completed the open-label lead-in period without achieving an ACR 


Pedi 30 and therefore did not qualify for randomisation. All patients in the OLE were treated 


with 10mg/kg abatacept, up to a maximum dose of 1,000mg for those weighing >100kg. 


Patients received 30-minute infusions every 28 days, and the efficacy and safety of 


abatacept were assessed at each visit.  


The dosages of oral steroids (maximum 10mg/day prednisone equivalent or 0.2mg/kg/day, 


whichever was less) and methotrexate (<30mg/m2 body surface area/week up to an absolute 


maximum of 40mg/m2/week) could be adjusted during the OLE.  


The use of NSAIDs or analgesics was permitted in patients experiencing pain that was not 


adequately controlled by the baseline and study medications. The addition of 







57 


hydroxychloroquine, sulfasalazine, or azathioprine was permitted during the OLE, but no 


other DMARDs were allowed during the study. Up to 2 intra-articular injections of 


corticosteroids per year were permitted; any injected joint was considered “active” at all 


subsequent visits, regardless of the actual clinical status of that joint. 


 





