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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Naloxegol for treating opioid-induced 
constipation 


This premeeting briefing presents: 


 the key evidence and views submitted by the company, the consultees and their 


nominated clinical experts and patient experts and 


 the Evidence Review Group (ERG) 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 includes information from the ERG before the 


company has checked the ERG report for factual inaccuracies. 


Key issues for consideration 


Clinical effectiveness  


 The marketing authorisation states that naloxegol is indicated for the treatment of 


opioid-induced constipation (OIC) in adult patients who have had an inadequate 


response to laxative(s). The summary of product characteristics and the 


company’s submission defines a laxative inadequate responder (LIR) as someone 


who in the 2 weeks prior to first study visit reported concurrent OIC symptoms of 


at least moderate severity while taking at least 1 laxative class for a minimum of 4 


days during the pre-study period. The ERG commented that this definition may 


not be appropriate given that for some laxatives, the effectiveness may take 


longer than 4 days to be assessed.  


 What is the Committee’s view on the appropriateness of this definition? 
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  Is it clinically relevant and usable in clinical practice? To what extent does this 


definition match with current UK clinical practice? 


 Although the KODIAC 4 and 5 studies were international multicentre randomised 


controlled studies, they were primarily conducted in the United States. In KODIAC 


4, 88 out of 98 study sites were based in the US, as were 88 out of 167 sites in 


KODIAC 5.  There were 3 UK sites included in KODIAC 5 and none included in 


KODIAC 4.  In light of this, what is the committee’s view on the generalisability of 


the clinical evidence to the UK population? 


 The company’s submission includes placebo (supplemented by rescue therapy), 


methylnaltrexone and naloxone-oxycodone as comparators. However the final 


scope only lists methylnaltrexone and naloxone-oxycodone as comparators for 


the relevant population. What does the Committee consider the most appropriate 


comparator to be in clinical practice? 


 Does the Committee consider the 8 trials used in the mixed treatment comparison 


(MTC) to be comparable? 


 Does the Committee consider the results from the MTC reliable considering that 


data from the LIR subgroup in the KODIAC studies were included for naloxegol 


while data from the comparator studies included all patients in the intention-to-


treat population? 


 People with cancer who have OIC were not included in the clinical studies for 


naloxegol. Does the evidence provided allow the Committee to make any 


recommendations regarding the use of naloxegol for people with cancer who have 


OIC? 


Cost effectiveness  


 Although the ERG considered the company’s model structure to be generally 


acceptable, it considered the non-OIC health state to be too broad. The ERG was 


concerned that all patients in the non-OIC health state were assumed to have the 


same quality of life over the same period, irrespective of how many spontaneous 


bowel movements they experienced (for example, people with 9 SBMs were 


assumed to have the same quality of life as people with 28 SBMs) 


 What is the Committee’s view on the structure of the company’s model? 
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 Does the Committee consider it clinically plausible to assume similar utility 


values for all patients in the non-OIC state? 


 The company used the comparison of naloxegol to placebo as the base case 


analysis, since it was deemed an appropriate regimen that reflected the design 


and endpoints of the KODIAC 4 and 5 trials. The ERG stated that a more 


appropriate comparison would have been naloxegol plus bisacodyl compared with 


placebo plus bisacodyl, since the addition of bisacodyl is both clinically relevant 


and the use of rescue medication with bisacodyl was permitted in all arms of the 


KODIAC 4 and 5 trials. What does the Committee consider to be the most 


appropriate comparison? 


 The ERG questioned the face validity of the economic model with regards to the 


time patients stay in the non-OIC (on treatment) health state. After only two years 


all patients have left this health state, which was expected for the placebo group 


but was surprising for the naloxegol group. What is the Committee’s view on the 


plausibility that people in the non-OIC (on treatment) health state in the model will 


all discontinue treatment within 2 years? 


 The various sensitivity and scenario analyses performed by the company and 


ERG revealed that the ICER is relatively robust to changes in most input values. 


What is the Committee’s view on the robustness of the cost effectiveness 


evidence presented by company? 


1 Remit and decision problems 


1.1 The remit from the Department of Health for this appraisal was: To 


appraise the clinical and cost effectiveness of naloxegol within its licensed 


indication for treating opioid-induced constipation.
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Table 1 Decision problem (from CS, pages 43-44) 


 Final scope issued by NICE Decision problem addressed in 
the submission 


Comments from the 
company 


Comments from the ERG 


Population Adults with opioid-induced constipation  Adults with opioid-induced 
constipation who have had an 
inadequate response to 
laxative(s) 


As per licensed indication: 
the treatment of opioid-
induced constipation (OIC) 
in adult patients who have 
had an inadequate 
response to laxative(s)  


There is some uncertainty regarding 
the definition of laxative inadequate 
response (LIR) it would appear that 
the definition of LIR used by the 
company is a broad definition of 
criteria for LIR. 


Intervention Naloxegol Same  No comment 


Comparator oral laxative treatment without naloxegol  


For adults in whom oral laxatives have 
provided inadequate relief: 


- peripheral mu-opioid receptor 
antagonists (methylnaltrexone) 


- opioid analgesic and opioid receptor 
antagonist combinations (naloxone-
oxycodone) 


- rectal interventions (e.g. suppositories 
and enemas) 


For adults in whom oral 
laxative(s) have provided 
inadequate relief: 


Oral laxative(s) treatment without 
naloxegol (i.e. rescue medication 
is used as a proxy for stimulant 
laxative used as needed (PRN) 


Methylnaltrexone 


Naloxone-oxycodone 


Rectal interventions 


As per licensed indication 
as above.  


   


 


The company’s submission eligibility 
criteria used in search strategy for 
comparators did not clearly include 
rectal interventions (suppositories or 
manual evacuation) nor was this 
included in the clinical effectiveness 
section although it was included in 
the scope. 


Outcomes - frequency of spontaneous bowel 
movements 


- symptoms of constipation 


- use of rescue medication or interventions 


- response rate 


- upper gastrointestinal symptoms 
including nausea 


- effects on analgesic efficacy 


- adverse effects of treatment 


- health-related quality of life  


As defined by scope N/A The outcomes in the company’s 
submission match the outcomes 
described in the final scope , 
however, some outcomes were not 
considered or discussed in the 
company’s submission (for example, 
effects on analgesic efficacy). 







CONFIDENTIAL 


National Institute for Health and Care Excellence 5 of 51 


Premeeting briefing – Naloxegol for treating opioid-induced constipation 


Issue date: February 2015 


2 The technology and the treatment pathway 


2.1 Naloxegol (Moventig, AstraZeneca) is a pegylated form of naloxol, an 


analogue of the opioid receptor antagonist naloxone that selectively 


antagonises peripheral opioid receptors to relieve constipation. It is 


administered orally. It has a marketing authorisation for treating opioid-


induced constipation in adult patients who have had an inadequate 


response to laxative(s). The summary of product characteristics defines 


an inadequate response to laxatives in relation to the pivotal studies of 


naloxegol as opioid-induced constipation symptoms of at least moderate 


severity while taking at least 1 laxative class for a minimum of 4 days 


during the 2 week pre study period. 


2.2 There are currently no clear treatment pathways or guidelines for people 


with opioid-induced constipation. However, laxatives are typically used as 


an initial treatment option for opioid-induced constipation in clinical 


practice. People who have had an inadequate response to more than 1 


laxatives and are still experiencing opioid-induced constipation have no 


alternative treatment options unless they have advanced illness, in which 


case they would receive methylnaltrexone or are eligible for naloxone-


oxycodone combination therapy. People whose opioid-induced 


constipation has not responded to treatment may require rectal 


interventions to alleviate their condition (i.e. suppositories, enema, manual 


evacuation) which are often unpleasant and distressing.  


2.3 According to the marketing authorisation, naloxegol could fit into the 


treatment pathway as:  


 an alternative treatment option to existing laxative(s) for people who 


have had a laxative inadequate response to at least one laxative class 


 an alternative treatment option for people who are experiencing 


inadequate response provided by laxative(s) who would be suitable for 


methylnaltrexone or naloxone-oxycodone, that is, those who have 
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advanced illness and are receiving palliative care or are suitable for 


oxycodone 


 an alternative treatment option for patients no longer on active therapy 


requiring rectal intervention 


Table 2 Technology and comparators 


 Naloxegol Comparators 


 Methylnaltrexrone Naloxone-oxycodone 


Marketing 
authorisation 


Naloxegol has a 
marketing authorisation 
for the treatment of 
OIC in adult patients 
who have had an 
inadequate response to 
laxative. 


Methylnaltrexrone is 
indicated for the treatment 
of opioid-induced 
constipation in advanced 
illness adult patients, aged 
18 years and older, who 
are receiving palliative care 
when response to usual 
laxative therapy has  


not been sufficient 


Naloxone-oxycodone is 
indicated for severe pain 
requiring opioid analgesia 


Administration 
method  


A single oral dose, 
administered daily. 


Methylnaltrexrone is a 
subcutaneous injection 
normally administered by a 
healthcare professional  


Orally administered twice 
daily. 


Cost related 
information 


The list price for a 30 
tablet pack of 25 mg or 
12.5 mg tablets is 
anticipated to be 
£55.20 equating to a 
daily cost of £1.84. 


Dose: body-weight under 
38 kg, 150 micrograms/kg 
on alternate days; body-
weight 38–62 kg, 8 mg on 
alternate days; body-
weight 62–114 kg, 12 mg 
on alternate days; body-
weight over 114 kg, 150 
micrograms/kg on alternate 
days; may be given less 
frequently depending on 
response; 2 consecutive 
doses may be given 24 
hours apart if no response 
to treatment on the 
preceding day;  


Max. duration of treatment 
4 months.  


Price: 20 mg/mL, net price 
0.6-mL vial = £21.05, 7-vial 
pack (with syringes and 
needles) = £147.35 


Dose: People over 18 
years not currently treated 
with opioid analgesics, 
initially 10 mg/5 mg every 
12 hours, increased 
according to response; 
patients already receiving 
opioid analgesics can start 
with a higher dose of 
naloxone-oxycodone; max. 
naloxone-oxycodone 40 
mg/20 mg every 12 hours 


 


 


Price: £8.464 per mg. 40 
mg/20 mg, f/c, m/r, 
oxycodone hydrochloride 
40 mg, naloxone 
hydrochloride 20 mg 
(yellow), net price 56-tab 
pack = £169.28.  


See summary of product characteristics for details on adverse reactions 
and contraindications. 
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3 Consultee submissions 


3.1 The clinical experts agreed that there is a lack of high quality experimental 


data to support clinical guideline development. Although some guidelines 


exist, these rely heavily on expert opinion which has led to a lack of 


consensus on the treatment of constipation in general. Generally, the 


guidelines recommendations and current clinical practice comprise of 


stool softeners and stimulant laxatives. For opioid-induced constipation 


specifically, the clinical experts indicated that methylnaltrexone is also 


used, but is administered by injection only. Although there is evidence of 


efficacy, its high cost and associated adverse effects have limited its 


uptake by clinicians. The clinical experts stated that methylnaltrexone is 


the most appropriate comparator for naloxegol. Additionally, changing the 


opioid used periodically is also common practice for managing opioid 


induced constipation as well as using a combination of opioids with 


naloxone. 


3.2 The clinical experts stated that historically, opioid-induced constipation 


has been associated predominantly in patients with cancer; however, they 


acknowledged that some evidence exists, which suggests that it may be 


more common in people with non-cancer related pain. One clinical expert 


stated that patients with hepatic and renal impairment have limited 


laxative treatment options, and therefore, have poorer prognosis.  


3.3 The clinical experts stated that the introduction of naloxegol should reduce 


the need for rectal interventions for opioid-induced constipation and free 


up nursing time for other activities. It should also reduce the need for 


outpatient reviews and inpatient admissions for opioid-induced 


constipation, thereby freeing up resources for other activities. Given the 


mechanism of action is similar to methylnaltrexone, the clinical experts 


expect the use of naloxegol to be more suitable to secondary and tertiary 


care at least for initial treatment. Depending on the clinical experience, 


maintenance therapy could be performed in primary care or the 
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community. The clinical experts did not identify any additional resources 


required to implement the use of naloxegol 


3.4 No equality and diversity issues were identified by the clinical experts. 


However they stated that although only patients without cancer were 


enrolled in the KODIAC studies, the results should be applicable to 


patients with cancer pain as well, given that the problem relates to the 


opioid use and not the underlying disease causing the pain. 


4 Clinical-effectiveness evidence 


Overview of the clinical trials 


4.1 The key clinical evidence came from the pivotal phase III trials, KODIAC 4 


(n= 649) and KODIAC 5 (n= 697). These were international, multi-centre, 


randomised, double-blind, placebo-controlled trials comparing naloxegol 


with placebo in adults with non-cancer pain who have opioid-induced 


constipation. Patients included in the trials took 1or more laxative class for 


4 or more days in the 2 weeks prior to screening and reported moderate, 


severe or very severe symptoms in at least 1 of the 4 stool symptom 


domains (that is, incomplete bowel movement, hard stools, straining or 


false alarms). The 2 trials excluded patients receiving opioids for cancer-


related pain. 


4.2 In both trials, patients were randomised in a 1:1:1 ratio to receive either 


12.5 mg of naloxegol, 25 mg of naloxegol or placebo once daily for 12 


weeks. Patients were allowed to continue their baseline opioid pain 


control regimen with dose adjustments according to clinical need. They 


were also allowed to receive bisacodyl rescue laxative if they had not 


experienced a bowel movement within 72 hours or more. No other 


laxatives were allowed in the trials. Patients in both trials were required to 


complete a daily eDiary throughout the double-blind treatment period. The 


eDiary was used to record bowel movements, stool consistency, straining, 


complete and incomplete evacuation, pain level, use of rescue medication 


and use of opioid medication.  
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4.3 Subgroups were pre-defined in terms of age group, family origin, location 


and response to laxatives at baseline. Patients were categorised 


according to their response to laxatives using the baseline laxative 


response status questionnaire (BLRSQ): 


 Laxative inadequate responder (LIR): people who were taking 1 or 


more laxative class for 4 or more days prior to screening, who reported 


moderate, severe or very severe symptoms in at least 1 of 4 stool 


symptom domains. 54.6% of patients in KODIAC 4 and 53.2% of 


patients in KODIAC 5 were classified as laxative inadequate 


responders. This is the group covered by the marketing authorisation 


for naloxegol. 


 Laxative adequate responder (LAR): people who responded 


adequately to prior laxative treatment 4 or more days prior to 


screening, who reported mild or no symptoms.  


 Laxative unknown responder (LUR): people who had not used laxatives 


over the previous 2 weeks or had taken 1 or more laxatives less than 4 


days over the previous 2 weeks.  


Due to the small number of people in the LAR group, the company chose 


to consider the LAR and LUR groups together, described as the non-LIR 


subgroup (the group not covered by the marketing authorisation). 
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Table 3 Baseline characteristics for KODIAC 4: ITT and licensed populations (from CS, tables 9-10, pg 62-65) 


 Intention to treat analysis set Population covered by the marketing 
authorisation 


KODIAC 4 Naloxegol  


12.5 mg (n=213) 


Naloxegol  


25 mg (n=214) 


Placebo 
(n=214) 


Naloxegol  


12.5 mg (n=115) 


Naloxegol  


25 mg (n=117) 


Placebo 
(n=118) 


Characteristic Age, mean (SD) 51.9 (10.43) 52.2 (10.29) 52.9 (9.99) 52.9 (10.3) 53.3 (10.72) 53.6 (9.96) 


Female, n (%) 135 (63.4) 118 (55.1) 140 (65.4) 72 (62.6) 68 (58.1) 77 (65.3) 


Race, n (%) 


 


White 164 (77.0) 173 (80.8) 160 (74.8) 88 (76.5) 101 (86.3) 92 (78.0) 


Black or African American 42 (19.7) 38 (17.8) 44 (20.6) 21 (18.3) 14 (12.0) 20 (16.9) 


Asian 5 (2.3) 1 (0.5) 4 (1.9) 5 (4.3) 1 (0.9) 2 (1.7) 


American Indian or Alaska 
native 


1 (0.5) 0 2 (0.9) 0 0 1 (0.8) 


Other 1 (0.5) 2 (0.9) 4 (1.9) 1 (0.9) 1 (0.9) 3 (2.5) 


BMI (kg/m2) <18.5 1 (0.5) 1 (0.5) 0 0 0 0 


18.5 – <30 98 (46.0) 102 (47.7) 108 (50.5) 51 (44.3) 59 (50.4) 57 (48.3) 


≥30 114 (53.5) 111 (51.9) 106 (49.5) 64 (55.7) 58 (49.6) 61 (51.7) 


Primary 
reason for 
pain, n (%) 


Back pain 131 (65.1) 110 (51.4) 118 (55.1) 70 (60.9) 61 (52.1) 62 (52.5) 


Joint pain 8 (3.8) 7 (3.3) 7 (3.3) 6 (5.2) 3 (2.6) 5 (4.2) 


Fibromyalgia 6 (2.8) 9 (4.2) 15 (7.0) 2 (1.7) 7 (6.0) 9 (7.6) 


Headache/migraine 1 (0.5) 4 (1.9) 3 (1.4) 0 2 (1.7) 2 (1.7) 


Arthritis 20 (9.4) 22 (10.3) 22 (10.3) 10 (8.7) 12 (10.3) 12 (10.2) 


Neuralgia 1 (0.5) 8 (3.7) 4 (1.9) 1 (0.9) 5 (4.3) 3 (2.5) 


Pain syndrome 5 (2.3) 7 (3.3) 5 (2.3) 2 (1.7) 4 (3.4) 2 (1.7) 


Other 41 (19.2) 46 (21.5) 39 (18.2) 24 (20.9) 23 (19.7) 23 (19.5) 


Lifetime opioid use (months),median 84.0 72.0 60.0 96.0 72.0 60.0 


Duration of current opioid use (months), median 24.0 24.0 24.0 26.0 24.0 24.0 
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Table 4 Baseline characteristics for KODIAC 5: ITT and licensed populations (from CS, tables 9-10, pg 62-65) 


 Intention to treat analysis set Population covered by the marketing 
authorisation 


KODIAC 5 Naloxegol  


12.5 mg (n=232) 


Naloxegol  


25 mg (n=232) 


Placebo  


(n=232) 


Naloxegol  


12.5 mg (n=125) 


Naloxegol  


25 mg (n=124) 


Placebo 
(n=121) 


Characteristic 


 


Age, mean (SD) 52.0 (11.02) 51.9 (12.11) 52.3 (11.62) 53.2 (11.02) 53.5 (11.36) 53.0 (11.99) 


Female, n (%) 149 (64.2) 147 (63.4) 145 (62.5) 85 (68.0) 82 (66.1) 74 (61.2) 


Race, n (%) White 187 (80.6) 189 (81.5) 183 (78.9) 102 (81.6) 107 (86.3) 98 (81.0) 


Black or African American 41 (17.7) 40 (17.2) 44 (19.0) 22 (17.6) 16 (12.9) 21 (17.4) 


Asian 1 (0.4) 0 0 0 0 0 


Native Hawaiian or other Pacific 
Islander 


0 1 (0.4) 0 0 0 0 


American Indian or Alaska native 1 (0.4) 1 (0.4) 2 (0.9) 0 0 0 


Other 2 (0.9) 1 (0.4) 3 (1.3) 1 (0.8) 1 (0.8) 2 (1.7) 


BMI (kg/m
2
) <18.5 3 (1.3) 2 (0.9) 3 (1.3) 0 1 (0.8) 3 (2.5) 


18.5 – <30 123 (53.0) 112 (48.3) 118 (50.9) 68 (54.4) 65 (52.4) 62 (51.2) 


≥30 106 (45.7) 115 (49.6) 111 (47.8) 57 (45.6) 57 (46.0) 56 (46.3) 


Primary 
reason for 
pain, n (%) 


Back pain 136 (58.6) 130 (56.0) 129 (55.6) 71 (56.8) 74 (59.7) 62 (51.2) 


Joint pain 11 (4.7) 16 (6.9) 10 (4.3) 6 (4.8) 7 (5.6) 4 (3.3) 


Fibromyalgia 16 (6.9) 11 (4.7) 18 (7.8) 10 (8.0) 3 (2.4) 9 (7.4) 


Headache/migraine 1 (0.4) 5 (2.2) 2 (0.9) 0 2 (1.6) 1 (0.8) 


Arthritis 20 (8.6) 27 (11.6) 21 (9.1) 8 (6.4) 14 (11.3) 9 (7.4) 


Neuralgia 6 (2.6) 7 (3.0) 5 (2.2) 5 (4.0) 4 (3.2) 5 (4.1) 


Pain syndrome 0 3 (1.3) 2 (0.9) 0 2 (1.6) 0 


Other 42 (18.1) 33 (14.2) 44 (19.0) 25 (20.0) 18 (14.5) 31 (25.6) 


Lifetime opioid use (months), median 81.5 78.0 72.0  78.0 84.0 84.0 


Duration of current opioid use (months), median 36 24 24 36.0 24.0 24.0 
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4.4 An additional subgroup of the LIR population (that is the population 


covered by the marketing authorisation) was defined for analysis as 


people whose constipation did not adequately respond to at least 2 


classes of laxatives for 4 or more days in the 2 weeks prior to study entry 


or who reported an unsatisfactory response from 1 or more additional 


laxative class from the 6 month opioid-induced constipation history prior to 


screening.  


4.5 The company also conducted a post-hoc analysis of a subgroup of people 


within the LIR population who were receiving step 3 opioids (classified 


according to the World Health Organisation analgesic ladder). The 


company stated that this is a clinically valid subgroup of patients with 


opioid-induced constipation as the more severe forms of opioid-induced 


constipation are more likely to be related to the use of step 3 opioids.   


ERG comments 


4.6 The ERG noted that the population criteria in the company’s submission 


concentrates on the subgroup proposed in the scope of ‘laxative 


inadequate responders’ and not on the broader criteria of the scope, 


which is all patients with opioid-induced constipation. It noted that the 


marketing authorisation was based on this population. Similarly, the 


outcomes of interest were broader in the scope than in the company’s 


submission.   


4.7 The ERG noted that the company did not discuss the underlying disease 


states that lead to opioid treatment of pain in non-cancer patients. These 


were identified by the ERG to include back pain, spinal osteoarthritis, and 


failed back surgery. It is important to note that patients suffering from 


cancer pain or non-cancer pain can have constipation due to multiple 


causes (dehydration, poor diet, inactivity, spinal cord injuries, tumour 


activity) and this can lead to difficulties in correctly estimating the 


prevalence of OIC. 
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4.8 The ERG also noted that opioid treatment for pain induces many side 


effects (nausea, vomiting, sedation, respiratory depression, pupil dilation, 


euphoria, unease, low blood pressure, urinary retention, and OIC) of 


which OIC is only 1 and therefore opioid antagonists will alleviate multiple 


side effects particularly those of the peripheral nervous system (low blood 


pressure, urinary retention, and OIC). 


Clinical trial results 


4.9 The primary outcome of the KODIAC 4 and 5 studies was response to 


treatment, defined as the proportion of patients with 3 or more 


spontaneous bowel movements (SBM) per week (defined as a bowel 


movement without the use of laxatives in the previous 24 hours), with 


improvement from baseline of 1 or more spontaneous bowel movements 


per week, for 9 weeks or more out of 12 weeks and 3 out of the last 4 


weeks in the study. The company stated that spontaneous bowel 


movement frequency is a clinically meaningful measure commonly 


employed in clinical research to assess the efficacy of a treatment for 


chronic constipation.  


4.10 The main secondary outcomes included: 


 response to treatment (as defined for the primary outcome) in the LIR 


population only  


 Time to first post-dose spontaneous bowel movement without the use 


of rescue medication in the previous 24 hours 


 The mean number of days per week with 1 or more spontaneous bowel 


movement.  


4.11 Naloxegol 25 mg (recommended dose) resulted in significantly higher 


response rates in the overall population (see table 5) and in the LIR 


population compared with placebo in both trials (KODIAC 4, 48.7% versus 


28.8% patients, respectively; p=0.002: KODIAC 5, 46.8% versus 31.4% 


patients, respectively; p=0.014) (see table 6). In both studies, naloxegol 


showed a consistent improvement in a range of secondary endpoints, for 


example, time to first post-dose SBM (see table 7), total SBMs per week, 
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number of days per week with at least one SBM, use of rescue medication 


at least once over the treatment period. The 3 instruments used by the 


company to measure quality of life (PAC-SYM, PAC-QoL, EQ-5D) also 


showed advantages of naloxegol compared to placebo. 


Table 5: Response rates for Weeks 1–12 in the overall population (the primary efficacy 
outcome) (from CS table 14, pg 83) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 
12.5 mg 
n=213 


Naloxegol  
25 mg 
n=214 


Placebo 
n=214 


Naloxegol  
12.5 mg 
n=232 


Naloxegol  
25 mg 
n=232 


Placebo 
n=232 


n (%) of 
patients 
responding 


87 (40.8) 95 (44.4) 63 (29.4) 81 (34.9) 92 (39.7) 68 
(29.3) 


RR 
(comparison 
vs placebo)


†
 


1.380 1.509 N/A 1.188 1.348 N/A 


  95% CI (1.062, 
1.795) 


(1.168, 
1.949) 


N/A (0.911, 
1.548) 


(1.045, 
1.739) 


N/A 


  p value 0.015 0.001 N/A 0.202 0.021 N/A 


CI, confidence interval; N/A, not applicable; RR, relative risk 
†Analysed using the Chi-square test. 
* Statistically significant under the multiple testing procedure. 


 


Table 6: Response rates for Week 1–12 in the LIR population in KODIAC 4 and 5 (population 
covered by the marketing authorisation) (from CS table 15, pg 85) 


Outcome KODIAC 4 KODIAC 5 


 Naloxegol  
12.5 mg 
n=115 


Naloxegol  
25 mg 
n=117 


Placebo 
n=118 


Naloxegol  
12.5 mg 
n=125 


Naloxegol  
25 mg 
n=124 


Placebo 
n=121 


n (%) of 
patients 
responding 


49 (42.6) 57 (48.7) 34 (28.8) 53 (42.4) 58 (46.8) 38 
(31.4) 


RR 
(comparison 
vs placebo)


†
 


1.479 1.691 N/A 1.350 1.489 N/A 


  95% CI (1.038, 
2.107) 


(1.205, 
2.373) 


N/A (0.967, 
1.884) 


(1.078, 
2.058) 


N/A 


  p value 0.028* 0.002* N/A 0.074 0.014* N/A 


Abbreviations: CI, confidence interval; RR, relative risk. 
†Analysed using the Chi-square test. 
* Statistically significant under the multiple testing procedure. 
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Table 7: Time to first post-dose SBM for the LIR population in KODIAC 4 and KODIAC 5 
(population covered by the marketing authorisation) (from CS table 16, pg 86) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 
12.5 mg 
n=115 


Naloxegol  
25 mg 
n=117 


Placebo 
n=118 


Naloxegol  
12.5 mg 
n=125 


Naloxegol  
25 mg 
n=124 


Placebo 
n=121 


Median time to 
first SBM, hours, 
(95% CI) 


20.6 
(8.1, 23.5) 


5.4 
(3.9, 10.7) 


43.4 
(25.2, 
48.2) 


12.8 
(6.4,21.9) 


18.1 
(6.5,22.8) 


38.2 
(28.9,57.4) 


Patient with 
SBM by ≤6 
hours (%) 


38 (33.0) 63 (53.8) 19 (16.1) 46 (36.8) 49 (39.5) 20 (16.5) 


Patient with 
SBM by ≤12 
hours (%) 


49 (42.6) 71 (60.7) 28 (23.7) 60 (48.0) 59 (47.6) 25 (20.7) 


Patient with 
SBM by ≤24 
hours (%) 


68 (59.1) 88 (75.2) 43 (36.4) 79 (63.2) 74 (59.7) 44 (36.4) 


 


4.12 In the absence of trial data demonstrating the head-to-head efficacy of 


naloxegol versus laxatives, the company used trial data from KODIAC 4 


and 5 comparing SBMs that occurred without the need for rescue 


medication in the previous 24 hours with total bowel movements in the 


placebo plus rescue bisacodyl arm (those bowel movements that occurred 


as a result of rescue bisacodyl). The company used this comparison as a 


proxy for stimulant laxative used as required. In KODIAC 4, the mean 


bisacodyl dose per week over weeks 1–12 was 6.8 mg, 5.6 mg, and 


12.5 mg in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively. In KODIAC 4, bisacodyl was used at least once over the 12 


week treatment period in 65.2%, 56.4%, and 76.3% of patients in the 


naloxegol 12.5 mg, 25 mg and placebo arms, respectively. In KODIAC 5, 


the mean bisacodyl dose per week over weeks 1–12 was 6.2 mg, 6.8 mg, 


and 9.6 mg in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively. A single rescue dose of bisacodyl was 10 to 15 mg. In 


KODIAC 5 60.8% and 62.9% of patients in the naloxegol 12.5 mg and 25 


mg arms respectively used bisacodyl at least once compared with 76.9% 


of patients in the placebo arm.  
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ERG comments 


4.13 The ERG commented that there is lack of direct evidence of trials of 


naloxegol to any of the relevant comparators.  


Mixed treatment comparison 


4.14 The company conducted a mixed treatment comparison (MTC) of 


naloxegol with methylnaltrexone and naloxone-oxycodone using data from 


the 2 naloxegol trials (KODIAC 4 and 5), 2 methylnaltrexone trials and 4 


naloxone-oxycodone trials. All 8 trials compared the active treatments with 


placebo (see figure1). The company stated that only the naloxegol trials 


were able to provide data in the specific patient populations of interest, 


that is, laxative-inadequate responders ([LIR] population covered by the 


marketing authorisation ) and laxative-inadequate responders + step 3 


opioids subgroups (population covered by the marketing authorisation + 


step 3 opioids). As none of the other studies reported data specifically for 


the LIR and LIR + Step 3 opioids subgroups, the company used the main 


trial populations in these comparator studies to inform the MTC analyses. 


The company commented that the trials included in the MTC analyses 


varied substantially with respect to the definition and severity of opioid-


induced constipation, therefore, it did not expect that these subgroups of 


the KODIAC 4 and 5 trials represented populations substantially different 


from the included opioid-induced constipation trials, as a whole. Further 


details on the trials are presented in table 8. Laxatives were not included 


as a comparator as the systematic review did not identify any laxative 


studies with outcomes of interest. 
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Figure 1 MTC subgroup analysis network diagram (from CS, figure 11, pg 141) 


 Abbreviations: BWH MNTX, Michna et al, 2011; MNTX, methylnaltrexone; SC, subcutaneous. 


*The oxycodone PR treatment in this trial was considered to be equivalent to placebo arms. Patients 


received naloxone/oxycodone or oxycodone alone. 


**Arsenault 2014, published as an abstract at the Canadian Digestive Disease Week, was not 


identified as part of the Systematic review, as this conference was not searched as part of the 


prospectively designed protocol. 


Table 8 Summary of trials used to conduct the mixed treatment comparison (from CS, table 43, 
pg 134, table 48, pg 147 and revised table 1 from company’s response to ERG report, pg 19) 


Study  Trial design Dura-
tion 


Patient 
population 


Treatment/dose Outcomes used in 
the MTC 


Naloxegol 


KODIAC 
4  


Phase III, 
double-blind 


RCT 


12 
weeks 


OIC patients 
with non-


malignant pain. 
Only data from 
the LIR and LIR 
+ 3 step opioid 


subgroup is 
included in the 


MTC 


 naloxegol 12.5 


mg OD, n=114  


 naloxegol 25 mg 


OD, n=117 


 placebo OD, 


n=118 


 mean change from 


baseline in SBMs/ 


week 


 SBM response (%) 


 CSBM response 


 DAEs (%) 


 TEAEs (%) 


KODIAC 
5  


Phase III, 
double-blind 


RCT 


12 
weeks 


OIC patients 
with non-


malignant pain. 
Only data from 
the LIR and LIR 
+ 3 step opioid 


subgroup is 
included in the 


MTC 


 naloxegol 12.5 


mg OD, n=122  


 naloxegol 25 mg 


OD, n=121 


 placebo OD, 


n=120 


 mean change from 


baseline in SBMs/ 


week 


 SBM response (%) 


 CSBM response 


 DAEs (%) 


 TEAEs (%) 
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Study  Trial design Dura-
tion 


Patient 
population 


Treatment/dose Outcomes used in 
the MTC 


Methylnaltrexone 


Michna 
2011  


Phase III, 
double-blind 


RCT 


4 
weeks 


OIC patients 
with non-
malignant 


pain, n=469 


 Methylnaltrexone 


12 mg OD, n=150 


 Methylnaltrexone 


12 mg QAD, n=148 


 placebo OD, n=162 


 mean change from 


baseline in SBMs/ 


week* 


 SBM response (%) 


 DAEs (%) 


 TEAEs (%) 


Rauck 
2012  


Phase III, 
double-blind 


RCT 


12 
weeks 


OIC patients 
with non-
malignant 


pain, n=804 


 Methylnaltrexone 


150 mg OD, n=201  


 Methylnaltrexone 


300 mg OD, n=201  


 Methylnaltrexone 


OD 450 mg, n=201  


 placebo OD, n=201 


 mean change from 


baseline in SBMs/ 


week 


 


Naloxone-oxycodone 


Meissner 
et al, 
2009   


Phase II, 
double-blind 


RCT 


4 
weeks 


OIC patients, 
2.9% with 
malignant 
and 97.1% 
with non-
malignant 


pain, n=202 


 naloxone 10 mg 


OD, n=51 


 naloxone 20 mg 


OD, n=51 


 naloxone 40 mg 


OD, n=50 


 placebo OD, n=50 


 DAEs (%) 


Lowen-
stein 
2009  


Phase III, 
double-blind 


RCT 


12 
weeks 


OIC patients 
with lower 
back pain, 


n=278 


 Naloxone-


oxycodone OD, 


n=130 


 Placebo OD, n=135 


 CSBM response 


 DAEs (%) 


 


Simpson 
2008 


Phase III, 
double-blind 


RCT 


12 
weeks 


OIC patients 
with non-
malignant 


pain, n=322 


 Naloxone-


oxycodone, n=162 


 placebo, n=160 


 CSBM response 


 DAEs (%) 


 


Arsenault 
2014  


Randomised, 
double-blind, 
cross-over 


study 


5 
weeks 


OIC patients 
with chronic 


non-
malignant 
pain, n=59 


 naloxone-


oxycodone 


 placebo 


 CSBM response 


 


*outcome extractable from a graph 


Abbreviations: CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse 
event; NR, not reported; OD, once daily; OIC, opioid-induced constipation; QAD, every other day; 
RCT, randomised controlled trial; SBM, spontaneous bowel movement; TEAE, treatment emergent 
adverse event 


 


4.15 The company conducted a Bayesian MTC meta-analysis enabling the 


incorporation of indirect comparisons from 2 or more trials that have 1 


treatment in common. The change in SBMs per week was meta-analysed 


as a mean difference. The relative proportions of patients with SBM within 


4 and 12 hours after the first dose, SBM response (percentage with ≥3 
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SBM/week) at 4 weeks, CSBM response (percentage with ≥3 


CSBM/week) at 4 weeks, treatment-emergent adverse events, and 


discontinuations due to adverse events were meta-analysed using odds 


ratios. Log-odds and mean differences were computed using the 


OpenBUGS software package. Because of the methodological 


heterogeneity between studies (specifically, differences in the definition of 


opioid-induced constipation), the company used random effects analyses 


in the base case, with fixed effects used only if there was a strong 


rationale for its use. The point estimate results of the MTC were similar for 


the random and fixed-effects model, but the credible intervals for the 


random effects analysis were wider. The results of the MTC are shown in 


tables 9, 10 and 11. 


.  
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Table 9 Results from MTC in the LIR population (population covered by the marketing authorisation) – treatment vs placebo (from CS table 50, pg 
155) 


 


 Mean Change in SBMs per Week 
(MD [95%CrI]) 


SBM 
Response‡ (OR 
[95%CrI]) 


CSBM 
Response§ (OR 
[95%CrI]) 


DAEs (OR 
[95%CrI]) (4–12 
weeks) 


TEAEs (OR 
[95%CrI])  
(4 weeks) Treatment # of studies 4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 2 0.79 [-0.67, 2.23] 0.55 [-0.81, 1.96] 1.98 [0.98, 4.06] -- 0.66 [0.18, 2.21] 1.06 [0.53, 2.13] 


Naloxegol (25 mg) 2 1.85 [0.34, 3.33]* 1.46 [0.02, 2.93]* 1.88 [0.93, 3.78] 2.42 [1.25, 4.74]* 2.13 [0.71, 6.57] 1.98 [0.99, 3.99] 


Methylnaltrexone, SC 
(12 mg OD) 


1 1.6 [-0.48, 3.6] 1.6 [-0.41, 3.54] 2.33 [0.91, 5.95] -- 2.93 [0.59, 16.49] 1.56 [0.6, 4.03] 


Methylnaltrexone, SC 
(12 mg QAD) 


1 0.59 [-1.43, 2.62] 0.61 [-1.36, 2.58] 1.36 [0.51, 3.46] -- 3.93 [0.84, 21.74] 1.33 [0.52, 3.4] 


Methylnaltrexone, oral 
(150 mg OD) 


1 0.16 [-1.82, 2.17] 0.17 [-1.77, 2.15] -- -- -- -- 


Methylnaltrexone, oral 
(300 mg OD) 


1 0.67 [-1.38, 2.75] 0.69 [-1.31, 2.71] -- -- -- -- 


Methylnaltrexone, oral 
(450 mg OD) 


1 0.68 [-1.34, 2.72] 0.68 [-1.32, 2.67] -- -- -- -- 


Naloxone PR (FRC) 
CSBM: 3 


DAEs: 2 


-- -- -- 2.78 [1.61, 4.83]* 0.72 [0.26, 2.38] -- 


Naloxone (10 mg BD) 1 -- -- -- -- 6.86 [0.68, 205.82] -- 


Naloxone (20 mg BD) 1 -- -- -- -- 8.75 [0.87, 246.41] -- 


Naloxone (40 mg BD) 
1 -- -- -- -- 14.44 [1.56, 


407.08]* 
-- 


BD – twice daily, CrI – credible interval, CSBM – complete spontaneous bowel movement, DAE – discontinuations due to adverse effects , FRC - fixed ratio 
combination , MD – mean difference, OD – once daily, OR – odds ratio, PR – prolonged release, QAD – every other day, SBM – spontaneous bowel 
movement, SC – subcutaneous, TEAE – treatment emergent adverse effects 


* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 


† Populations included in comparisons were main trial populations for methylnaltrexone and naloxone and the LIR population for naloxegol. 


‡This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 


§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks 
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Table 10 Results from MTC in the LIR population (population covered by the marketing authorisation) – naloxegol 25 mg vs comparators (from CS, 
table 52, pg 157) 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response‡ 


(OR [95%CrI]) 
CSBM Response§ 
(OR [95%CrI]) 


DAEs (OR 
[95%CrI])  
(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Naloxegol 25 mg v. treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg 
OD) 0.25 [-2.29, 2.84] -0.13 [-2.59, 2.29] 0.81 [0.26, 2.63] 


-- 
0.74 [0.09, 5.18] 1.27 [0.4, 4.19] 


Methylnaltrexone, SC (12 mg 
QAD) 1.26 [-1.32, 3.76] 0.85 [-1.61, 3.35] 1.38 [0.43, 4.64] 


-- 
0.54 [0.07, 3.65] 1.48 [0.46, 4.82] 


Methylnaltrexone, oral (150 mg 
OD) 1.68 [-0.87, 4.13] 1.28 [-1.16, 3.77] 


-- -- -- -- 


Methylnaltrexone, oral (300 mg 
OD) 1.17 [-1.37, 3.63] 0.76 [-1.7, 3.27] 


-- -- -- -- 


Methylnaltrexone, oral (450 mg 
OD) 1.17 [-1.36, 3.63] 0.77 [-1.64, 3.22] 


-- -- -- -- 


Naloxone PR (FRC) -- -- -- 0.87 [0.38, 2.11] 2.97 [0.59, 13.14] -- 


Naloxone (10 mg BD) -- -- -- -- 0.31 [0.01, 4.07] -- 


Naloxone (20 mg BD) -- -- -- -- 0.24 [0.01, 3.25] -- 


Naloxone (40 mg BD) -- -- -- -- 0.15 [0, 1.87] -- 


BD – twice daily, CrI – credible interval, CSBM – complete spontaneous bowel movement, DAE – discontinuations due to adverse effects , FRC - fixed ratio 
combination , MD – mean difference, OD – once daily, OR – odds ratio, PR – prolonged release, QAD – every other day, SBM – spontaneous bowel 
movement, SC – subcutaneous, TEAE – treatment emergent adverse effects 


* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 


† Comparator populations were main trial populations, whereas naloxegol populations were LIR populations. 


‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 


§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks 
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Table 11 Results from MTC in the LIR + Step 3 opioids subpopulation of the population covered by the marketing authorisation – naloxegol 25 mg 
vs comparators (from CS, table 55, pg 160) 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response† 


(OR [95%CrI]) 
CSBM Response‡ 
(OR [95%CrI]) 


DAEs (OR 
[95%CrI]) 
(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Naloxegol 25 mg v. treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg 
OD) 0.68 [-2.52, 3.89] 0.33 [-2.93, 3.61] 1.16 [0.29, 4.7] 


-- 
1 [0.12, 7.5] 1.37 [0.32, 5.86] 


Methylnaltrexone, SC (12 mg 
QAD) 1.69 [-1.51, 4.91] 1.33 [-2, 4.67] 2 [0.5, 8.11] 


-- 
0.74 [0.09, 5.52] 1.63 [0.38, 6.77] 


Methylnaltrexone, oral (150 mg 
OD) 2.12 [-1.12, 5.29] 1.76 [-1.48, 5.09] 


-- -- -- -- 


Methylnaltrexone, oral (300 mg 
OD) 1.6 [-1.64, 4.77] 1.25 [-2.03, 4.52] 


-- -- -- -- 


Methylnaltrexone, oral (450 mg 
OD) 1.6 [-1.62, 4.75] 1.25 [-1.98, 4.52] 


-- -- -- -- 


Naloxone PR (FRC) -- -- -- 1.39 [0.59, 3.5] 4.17 [0.79, 19.69] -- 


Naloxone (10 mg BD) -- -- -- -- 0.4 [0.01, 5.49] -- 


Naloxone (20 mg BD) -- -- -- -- 0.32 [0.01, 4.57] -- 


Naloxone (40 mg BD) -- -- -- -- 0.19 [0, 2.51] -- 


BD – twice daily, CrI – credible interval, CSBM – complete spontaneous bowel movement, DAE – discontinuations due to adverse effects , FRC - fixed ratio 
combination , MD – mean difference, OD – once daily, OR – odds ratio, PR – prolonged release, QAD – every other day, SBM – spontaneous bowel 
movement, SC – subcutaneous, TEAE – treatment emergent adverse effects 


* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 


† Comparator populations were main trial populations, whereas naloxegol populations were LIR with Step 3 opioids populations. 


‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 


§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks 
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ERG comments 


4.16 The ERG commented that some potentially relevant studies for the MTC 


may have been omitted because of how the company defined and 


adhered to the inclusion and exclusion criteria in its literature search. For 


example, the difference in the specification of the population between the 


scope and the company’s submission is likely to have reduced the 


number of included studies by limiting the naloxegol studies to the LIR 


subgroup in the company’s submission.  


4.17 The ERG stated that insufficient details were presented for comparator 


study design, quality and data. It stated that the definition of rescue 


treatment varied between the trials and there was insufficient information 


to judge the similarity of the rescue treatments used. It also noted that the 


company did not present details of the baseline characteristics for the 


comparator studies, thereby preventing any further assessment of the 


similarities of the studies included in the MTC. These limitations in the 


ERG’s opinion, prevented further analyses based on baseline 


characteristics (for pain intensity, opioid dose, duration of opioid use, 


duration of OIC, previous laxative use).The ERG stated that overall, there 


is no robust evidence of efficacy and safety between naloxegol and the 


comparators of interest. 


4.18 The ERG noted that that some outcomes included in the final scope, such 


as, symptoms of constipation, use of rescue medication/interventions, 


upper gastrointestinal symptoms (including nausea), analgesic efficacy or 


health-related quality of life were not analysed in the MTC. It noted that 3 


of the 5 outcomes analysed showed discrepancies between the available 


data and the results reported, namely: 


 CSBM response (≥3 CSBM/week) at four weeks (percentage) – The 


definitions for CSBM response differs between KODIAC 4 and 5 


(percentage days in week with ≥1 CSBM) and the other trials (patients 


>3 CSBMs/week) and therefore should not have been combined in the 







CONFIDENTIAL 


National Institute for Health and Care Excellence 24 of 51 


Premeeting briefing – Naloxegol for treating opioid-induced constipation 


Issue date: February 2015 


ERG’s opinion. Additionally, the results were extracted from the full 


data set not the LIR subgroup in KODIAC 4 and 5. 


 Discontinuations due to adverse events, 4-12 weeks (percentage): This 


analysis was feasible according to the ERG, but since the data for the 


KODIAC trials is from the 12 week time point, it should only be 


compared to other trials with 12 week time points (Lowenstein 2009, 


Simpson 2008), using the Bucher method.  


 Treatment emergent adverse events, 4 weeks (percentage) – the ERG 


could not find 4 week results for treatment emergent adverse events for 


the KODIAC trials and only found data relating to 12 weeks for this 


outcome. Therefore a Bucher analysis would be possible at 12 weeks 


when the KODIAC trials are compared with Lowenstein 2009. 


4.19 The ERG expressed concern that discrepancies in the company’s 


submission made it unclear whether the company used data for the 


intention-to-treat population or LIR subgroup in the mixed treatment 


comparison analyses. However, it was unable to replicate and check the 


results of the mixed treatment comparison analyses as the datasets used 


in the analyses were not provided in the company’s submission. The ERG 


commented that the fixed effects model would have been preferable for 


the MTC rather than the random effects model, based on the deviance 


information criterion (DIC) presented by the company to compare both 


models. The ERG stated that the company’s conclusion regarding the 


more suitable model contradicted the reported DIC values, although it 


noted that the differences were generally very small. However these were 


only for the comparisons with placebo, and not between treatments. 


Therefore the ERG was not able to assess how the choice of model 


affected the results comparing different treatments.  


Adverse effects of treatment 


4.20 In addition to KODIAC 4 and KODIAC 5, 2 studies were primarily 


designed to assess the safety and tolerability of naloxegol in people with 


opioid-induced constipation with non-cancer pain. KODIAC 7 was a 
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12 week extension study of KODIAC 4 while KODIAC 8 was a 52 week 


open label study comparing naloxegol 25 mg only with placebo. The 


majority of adverse events reported were mild or moderate in intensity. 


The number and percentage of patients who had 1or more adverse event 


in any category during the treatment and follow-up periods are 


summarised in table 12. The most common drug-related adverse events 


in the naloxegol arm of KODIAC 8 were abdominal pain (14.8%), 


diarrhoea (7.9%), flatulence (5.6%) and nausea (4.7%). 


Table 12 Summary of adverse events in KODIAC 7 and 8 (Safety analysis set) (from CS table 
74, pg 191) 


Adverse events  


 


KODIAC 7 KODIAC 8 


Naloxegol 


12.5 mg 


(n=94 ) 


Naloxegol  


25 mg 


(n=97) 


Placebo 


(n=100 ) 


Naloxegol 


25 mg 


(n=534 ) 


usual care 


(n=270) 


Any adverse event, n 
(%) 


32 (34.0) 40 (41.2) 33 (33.0) 437 ( 81.8) 195 ( 72.2) 


Any adverse event 
leading to death, n 
(%)  


1 (1.1) 0 0 1 ( 0.2) 1 ( 0.4) 


Any serious adverse 
event (including 
events leading to 
death), n (%) 


6 (6.4) 6 (6.2) 5 (5.0) 51 ( 9.6) 30 ( 11.1) 


Discontinuation due 
to adverse events, n 
(%) 


4 (4.3) 4 (4.1) 3 (3.0) 56 ( 10.5) NA† 


†Patients in the usual care group were not taking any study drug and thus could not be categorised for this 


parameter. 


4.21 There were no differences in adverse events observed between the ITT 


and population covered by the marketing authorisation (the laxative-


inadequate responders) in KODIAC 4 and 5. The most frequently reported 


adverse events were gastrointestinal (GI) events (predominantly 


diarrhoea, abdominal pain, nausea, and flatulence), which was not 


unexpected given the nature of the disease and the pharmacological 


mechanism of action of naloxegol. GI-related adverse events occurred at 


a higher frequency in the naloxegol 25 mg treatment group compared with 


the naloxegol 12.5 mg and placebo groups. The majority of GI-related 


adverse events occurred within the first 7 days of treatment and with the 
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exception of abdominal pain and flatulence, the majority of GI events 


typically were resolved within 1 week. There were no notable differences 


in the type or frequency of serious adverse events across treatment 


groups in the studies. The incidence of discontinuations due to adverse 


events was dose-related with a higher proportion of patients discontinuing 


in the naloxegol 25 mg treatment group compared with the naloxegol 12.5 


mg and placebo groups. The discontinuation rate observed with the 


longer-term use of naloxegol (52 weeks) was similar to that seen in the 


pivotal 12 week RCTs. The most common adverse events resulting in 


discontinuation were GI events.  


4.22 Long-term treatment with naloxegol (52 weeks) was generally well 


tolerated with an adverse effects profile that was largely consistent with 


that observed in the confirmatory pivotal 12 week RCTs. Longer exposure 


to naloxegol (52 weeks) was not associated with clinically relevant 


differences in opioid withdrawal compared with usual care.  


ERG comments 


4.23 The ERG did not make any specific comments regarding adverse effects 


of treatment with naloxegol. 


5 Cost-effectiveness evidence 


Model structure 


5.1 The company constructed a decision-analytic model comparing the cost-


effectiveness of naloxegol 25 mg (recommended dose) with several 


comparators for people with opioid-induced constipation who have had an 


inadequate response to laxatives (that is, the population covered by the 


marketing authorisation). The comparator for the base case analysis was 


placebo as per the pivotal clinical trials, whereas methylnaltrexone was 


used in a scenario analysis. The company presented a subgroup analysis 


of patients who have an inadequate response to laxatives and are taking 


step 3 opioids. The comparators for the subgroup analysis were placebo, 


methylnaltrexone and naloxone-oxycodone.  
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5.2 The company also presented 2 additional analyses, which it considered to 


be the most clinically relevant comparisons given the multifactorial nature 


of constipation and clinical guidance obtained via an advisory board and 


company-sponsored research: 


 Naloxegol compared with placebo in combination with bisacodyl (where 


bisacodyl is used as a proxy for stimulant laxative use as required) 


 Naloxegol plus bisacodyl compared with placebo plus bisacodyl (to 


demonstrate the cost-effectiveness of naloxegol when used in 


combination with a stimulant laxative).  


5.3 The model comprised a decision-tree structure for the first 4 weeks of 


treatment, followed by a Markov structure. All patients begin the model 


with opioid-induced constipation (OIC) and start taking naloxegol or a 


selected comparator (figure 2). Response to treatment is assessed after 4 


weeks, with patients being classified as responders if they have achieved 


constipation relief and as non-responders if they have not. 


 


5.4 The Markov model consists of 4 health states: OIC; non-OIC (on 


treatment), non-OIC (untreated) and death, where OIC and non-OIC are 


defined as: 


 OIC: less than 3 spontaneous bowel movements (SBMs) per week in at 


least 2 out of the last 4 weeks 


 Non-OIC: 3 or more SBMs per week in at least 3 out of the last 4 


weeks  


Figure 2 Decision Analytic Schematic (Week 0-4) (based on CS figure 15, pg 231) 
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This change from the clinical definition of effect was chosen by the 


company because it corresponds with internationally accepted definitions 


of constipation and simplified the model design for estimating utility and 


resource use as a function of constipation status, rather than a change in 


that status. Patients who responded to treatment after 4 weeks entered 


the Markov phase of the model in the ‘non-OIC (on treatment)’ health 


state, whereas patients who did not respond to treatment by week 4 


entered in the ‘OIC’ health state. The company designed the model to 


take into account the variable nature of opioid-induced constipation. In the 


model, patients may move between the OIC and non-OIC state, even in 


the absence of effective treatment. The company stated that clinical 


expert opinion and trial data suggested that patients in the placebo arm 


moved between the OIC and non-OIC states. 


5.5 The time horizon in the company’s base case was 5 years because in the 


company’s opinion, it reflected the upper end of a period of opioid use and 


because the model suggested that it reaches a steady state within that 


period. Scenario analyses were conducted on several other time horizons 


to test the impact on the ICER. The cycle length was 4 weeks and a half-


cycle correction was applied. The company applied a discount of 3.5% for 


costs and benefits and an NHS/PSS perspective was adopted.  
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5.6 The company’s base case model included the transitions which occur 


every 4 weeks in the tables below.  


Table 13 Description of transitions in company's economic model (from CS table 88, pg 236) 


Initial health 
state 


States patients can transition to Comments 


Patients 
entering the 
Markov model 


 


Remain constipation-free and stay in the 
‘non-OIC (on treatment)’ health state 


 


Patients on subcutaneous 
methylnaltrexone can also transition from 
the ‘non-OIC (on treatment)’ state to the 
‘non-OIC (untreated)’ state, in 
accordance to the SPC that 
subcutaneous methylnaltrexone has not 
been studied for more than a 16 week 
duration (as detailed further in section 
7.2.3). 


That is, subcutaneous methylnaltrexone 
patients are assumed to discontinue 
treatment if:  


i) they are non-responders within the first 
16 weeks (and so move to the ‘OIC’ 
state) or 


 ii) they are still responders at 16 weeks 
(and move to the ‘non-OIC (untreated)’ 
state 


Treatment failure and relapse to the 
‘OIC’ state (transition A) 


Death 


Patients in 
the ‘OIC’ 
health state 


Continue to experience OIC;  


 


In the base case, patients are assumed 
to not move from the ‘OIC’ state to the 
‘non-OIC (on treatment)’ state. That is, 
once patients have stopped responding 
to treatment and discontinued, they 


‘Non-OIC (untreated)’ state (transition B) 


Figure 3 Company's Markov model structure, after week 4 (based on CS figure 
16, pg 234) 
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Initial health 
state 


States patients can transition to Comments 


Death cannot go back onto the treatment.  


Patients in 
the ‘non-OIC 
(untreated)’ 
state 


Relapse and move back to ‘OIC state’ 
(transition C) 


 


Death 


Scenario  


Patients who 
are in the 
‘OIC’ state 


May go back onto treatment and 
transition to the ‘non-OIC (on treatment)’ 
state (transition D). 


 


Patients in 
the ‘non-OIC 
(on 
treatment)’ 
state 


Can stop taking treatment with no 
impact on their OIC status, moving to 
‘non-OIC (untreated)’ (transition E). 


 


 


5.7 The proportion of patients in the non-OIC (on treatment) state of the 


model were estimated based on the response rates derived from the 


KODIAC 4 and 5 trials for the naloxegol and placebo arms (with or without 


bisacodyl). For the comparisons with methylnaltrexone and naloxone-


oxycodone, the outcomes of the MTC were used. The company used a 


number of methods to generate estimates for transition A (from the non-


OIC [on-treatment] health state to the OIC health state in the model) (see 


table 14. The Kaplan-Meier curve of the patients in the non-OIC (on 


treatment) state was derived from the KODIAC 4 and 5 studies for the 


comparison with placebo. The company conducted parametric survival 


analyses in order to predict the proportion of patients remaining in the 


non-OIC (treated) health state over time. The company fitted the following 


curves to the data: exponential, Weibull, gamma, Gompertz, log-normal 


and log-logistic. Curves were fitted separately for naloxegol 25 mg and 


placebo, to allow for the possibility that changes in constipation status 


followed a different distribution in the two arms. The company selected the 


same function for both arms. Based on the best fitting distribution, the 


company chose 4 functions for inclusion in the model – exponential, 


Weibull, log-logistic and log-normal. The company included these in the 


model because that estimates of statistical fit and clinical opinion failed to 


identify an obviously preferred function. Because the exponential was 
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function the most conservative of the available functions, the company 


selected it for its base case. For the comparisons with methylnaltrexone 


and naloxone-oxycodone, the curves were estimated based on the 


naloxegol curve, assuming proportional hazards and using the hazard 


ratios estimated from the MTC. In a scenario analysis, the hazard ratio 


was set to 1. 


5.8 In a scenario analysis, the company used discontinuation data from 


KODIAC 8 rather than KODIAC 4 and 5 to estimate the transition from the 


non-OIC to the OIC state for the comparison with placebo. For the other 


comparisons, the company multiplied the transition probability for 


naloxegol by the inverse of the relative risk of response from the MTC. 


The company also included a ‘worst case’ scenario where no 


extrapolation beyond the trial period was performed. In a third scenario, 


the company assumed that patients in the non-OIC (on treatment) state at 


12 weeks remained in this state for the remainder of the model. 


5.9 The company’s estimates for transitions B (from the OIC health state to 


the non-OIC [untreated] health state) and C (from the non-OIC [untreated] 


health state to the OIC health state) were generated from an analysis of 


the population of patients covered by the marketing authorisation in the 


placebo arm of KODIAC 4 and 5. The company analysed the placebo 


data because the model assumed that patients are not on treatment in the 


OIC and non-OIC (untreated) health states. This same transition 


estimates were assumed for all comparisons in the model. For transition 


B, patients who had entered the ‘OIC’ state either at Week 4 or via 


transition A were followed until the time when they next became non-OIC. 


For transition C, patients in the non-OIC state were followed until time-to-


next OIC state. For the transition to death, the company applied the same 


mortality rate, based on the UK general population to all health states. 


Mortality was calculated based on UK life table for the years 2008–2010. 


The company used the exponential function to calculate cycle probability 


of mortality. 
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Table 14 Summary of transition probabilities used in company's model (from CS table 87, pg 
235) 


Transition 
probability 


Definition Source Comments 


A 


Treatment failure 
rates:  non-OIC (on 
treatment) to OIC for 
subsequent cycles 
(after week 4) 


 


 


KODIAC 4 and 5 
trial data  


Base case:  


 exponential functions (base case) 


Other type of curves used for 
extrapolation:  


 proportional hazard model: 


 exponential functions 


 Weibull functions  


 non-proportional hazard model 


 lognormal,  


 log logistic  


The trial data on which these function 
were fitted (KODIAC 4 and 5) were 
only available for naloxegol and 
placebo patients 


B 


Proportion of patients 
who move from OIC to 
non-OIC (untreated) 
per cycle 


 


Patients who had 
entered the ‘OIC’ state 
either at Week 4 or via 
transition A were 
followed until the time 
when they next 
became non-OIC 


Analysis of the 
population covered 
by the marketing 
authorisation (LIR) 
patients in the 
placebo arm of the 
KODIAC 4 and 
KODIAC 5 datasets 


Placebo data was analysed because 
the model assumes that patients are 
not on treatment in the ‘OIC’ and 
‘non-OIC (untreated)’ states.  


 


This is why the same transition B and 
C estimates were used across the 
treatments included in the model. 


C 


Proportion of patients 
who move from non-
OIC (untreated) to OIC 
per cycle 


 


Patients in the non-
OIC state were 
followed until time-to-
next OIC state 


D 
OIC to non-OIC (on 
treatment) 


 Set to zero 


E 
non-OIC (on 
treatment) to non-OIC 
(untreated) 


 Set to zero 


 


ERG comments 


5.10 The ERG indicated that the company’s model was generally well 


presented and reported. It noted that the model structure was based on a 
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revised definition of response compared with the one used in the clinical 


studies. Thus, the model was able to use absolute health states rather 


than health states relative to a baseline situation. The ERG considered 


the 5-year time horizon to be acceptable. 


5.11 The ERG noted that the modelled population was based on the marketing 


authorisation for naloxegol. However, it questioned whether the trial 


definition of inadequate response to laxatives (that is, concurrent OIC 


symptoms of at least moderate severity while taking at least one laxative 


class for a minimum of 4 days during the 2 weeks prior to the screening 


period) reflects clinical practice. It argued that while the effectiveness of 


some types of laxatives can be reasonably assessed after 4 days (for, 


example bisacodyl), other types would require a slightly longer period of 


use before the effectiveness can be fully assessed (for example, 


lactulose). To assess the impact of this, a clarification request was made 


to the company to present analysis for patients with inadequate response 


from at least 2 classes of laxatives for 4 or more days in the 2 weeks prior 


to study entry or reported unsatisfactory laxation from 1 or more additional 


laxative class from the sixth month of OIC history prior to screening 


(known as the 2 x LIR population and used in previous NICE appraisals). 


However, the company did not consider it necessary to provide this 


analysis given that the KODIAC trials were not powered to detect 


statistical significance in the 2 x LIR subgroups and also the analysis 


presented in its submission was in line with the marketing authorisation, 


among other reasons. 


5.12 The ERG stated that the main weakness of the cost-effectiveness 


analysis is the definition of the intervention and comparator. It noted that 


the cost-effectiveness analysis compared naloxegol with placebo based 


on SBM in the base case, and naloxegol plus bisacodyl with placebo plus 


bisacodyl based on BM in a scenario analysis. However, the ERG 


considered the base case analysis (that is, naloxegol without bisacodyl) to 


be neither clinically relevant nor consistent with the KODIAC 4 and 5 trials 


in which rescue medication was permitted in all arms. The ERG argued 
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that the use of naloxegol without rescue medication is implausible in 


clinical practice considering the SBM observed in the trial could not be 


seen as being independent from the use of rescue medication in the trial. 


At the same time, for the analysis including bisacodyl, the ERG indicated 


that SBM should be the basis for the definition of a response rather than 


BM. For the comparisons with methylnaltrexone and naloxone-oxycodone, 


the ERG stated that all the issues regarding the MTC (described in 


sections 4.16 to 4.19) carry over into the cost-effectiveness analysis, 


although the impact of the uncertainty is expected to be limited. 


5.13 The ERG noted that the hazard ratios used to estimate the transition 


estimates for methylnaltrexone and naloxone-oxycodone were estimated 


based on the assumption that non-response after four weeks is likely to 


be related to the response rate at four weeks. While the ERG agreed that 


a correlation is likely, it was not convinced that this relation is strictly 1 on 


1. It tested this assumption in a sensitivity analysis and concluded that 


while the assumption is not unreasonable in the absence of any other 


data, it still leads to uncertainty. 


Utilities 


5.14 Utility estimates in the economic model were derived from an analysis of 


KODIAC 4 and KODIAC 5 EQ-5D data, collected at 0, 4 and 12 weeks. 


These data were used with the Dolan algorithm to derive utility scores. To 


test the hypothesised treatment and time effects, a repeated measures 


mixed-effects (RMME) model was run for change in utility from baseline. 


The model used pooled KODIAC 4 and 5 data, and was run separately for 


the population covered by the marketing authorisation and population 


covered by the marketing authorisation on Step 3 opioids populations. 


The following variables were included in the model: time, treatment, 


baseline utility, OIC status, and an interaction between treatment and 


time. In the population covered by the marketing authorisation, a 


significant impact was identified between change in utility and a time-


treatment interaction effect. Given this effect, the economic model was run 
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using time and treatment-specific utility effects in the base case. The 


company also presented scenario analyses applying treatment-specific 


utility only (utility differed between treatments in the non OIC state but was 


constant over time) and health state-specific utility only (utility was not 


differentiated between treatments for the non-OIC state). The company’s 


model is constructed so that a treatment-specific and time-specific effect 


only applies to patients on naloxegol treatment and during the time they 


are non OIC. 


5.15 Trial data collected at 4 weeks for patients on naloxegol, who responded 


to treatment, were used to estimate the utility of patients in the naloxegol 


arm in the ‘non-OIC (on treatment)’ of the model in cycles 1 and 2. Data 


collected at 12 weeks for patients on naloxegol who responded to 


treatment, were used to estimate the utility of patients in the naloxegol 


arm in the ‘non-OIC (on treatment)’ state of the model in cycles 3 


onwards. Pooled data for week 4 and 12 for patients receiving placebo 


and responding to treatment, were used to estimate the utility of patients 


in the placebo arm in the ‘non-OIC (on treatment)’ state, and patients in 


both the naloxegol and placebo arms in the ‘non-OIC (untreated)’ state, as 


the model assumed that patients discontinue active treatment in this state. 


Pooled data for weeks 4 and 12 for patients on placebo who did not 


respond to treatment, were used to estimate the utility of patients in both 


the naloxegol and placebo arms in the ‘OIC’ state, as the model assumed 


that patients discontinue active treatment in this state. 


5.16 As time- and treatment-dependent utility inputs were only available for 


naloxegol, a health-state only (non-time- and non-treatment-specific) utility 


input was estimated for the comparison with subcutaneous 


methylnaltrexone and naloxone-oxycodone. This was also used in a 


scenario analysis for the comparison of naloxegol with placebo. 
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Table 15 Summary of utility inputs (non-treatment-specific) (from CS table 104 and 106, pg 
266-268) 


State Treatment Source (OIC 
status, 


treatment arm, 
and time point) 


Population 
covered by the 


marketing 
authorisation (all) 


Population covered 
by the marketing 
authorisation + 
Step 3 opioids 


Mean Std Error Mean Std Error 


Non-OIC (on 
treatment) cycles 1 
and 2 


Naloxegol  


Non-OIC, 
naloxegol 25 mg, 


4 weeks 
0.620 0.025 0.594 0.030 


Non-OIC (on 
treatment) 


Cycles 3 onwards  


Non-OIC, 
naloxegol 25 mg, 


12 weeks 
0.665 0.026 0.679 0.030 


Non-OIC (on 
treatment) Placebo 


Non-OIC, 
placebo, 4 and 12 


weeks pooled 
0.613 0.021 0.572 0.027 


OIC  


Naloxegol and 
Placebo 


OIC, placebo, 4 
and 12 weeks 


pooled 
0.553 0.022 0.537 0.027 


Non-OIC (no 
treatment) 


Non-OIC, 
placebo, 4 and 12 


weeks pooled 
0.613 0.021 0.572 0.027 


OIC  
SC methyl-
naltrexone 


and naloxone-
oxycodone 


non-time- and 
non-treatment-


specific 
0.564 0.017 0.546 0.021 


Non-OIC  
non-time- and 
non-treatment-


specific 
0.630 0.014 0.610 0.017 


 


5.17 No direct estimates of the impact of adverse events on utility were 


included in the model. The company stated that its clinicians advised that 


adverse events were unlikely to have a significant impact on the health-


related quality of life. However, it stated that the utility impact from 


adverse events was captured by treatment-specific utility inputs. In a 


scenario analysis, the company applied alternative utility values estimated 


using the Wittrup-Jensen tariff rather than the Dolan algorithm used in the 


base case. It also presented a separate scenario analysis using the utility 


values from the published study by Penning van Beest et al. 2010. 
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ERG comments  


5.18 EQ-5D data were available from the clinical studies to inform the utilities 


used in the model, thus providing good quality evidence for the cost-


effectiveness analysis.  The ERG commented that the health-related 


quality of life analysis indicates that the health state non-OIC is too broad 


to be homogeneous with regards to quality of life. In the current definition 


only 9 SBMs should occur over a 28 day period to be classified as a 


responder (move to the non-OIC on treatment state). But patients who 


have 28 SBM in these 28 days are in the same health state and thus are 


assumed to have the same quality of life as those with only 9 SBM. This 


appears clinically implausible in the opinion of the ERG. 


5.19 The ERG commented that in the company’s base-case analysis, the utility 


value for the OIC health state was derived from patients treated with 


placebo, because it was assumed that patients in the OIC state did not 


receive treatment. Therefore, the ERG considers that health-related 


quality of life in the OIC state is treatment-independent and that this utility 


should also be used for the health-state specific utilities used in the 


comparison with methylnaltrexone and naloxone-oxycodone and in the 


scenario-analysis with health-state specific utilities (rather than the time 


and treatment independent values used by the company). Nevertheless, 


the utility estimated in both patients treated with naloxegol and placebo 


was larger, thus decreasing the utility difference between OIC and non-


OIC. This means that the current ICER for naloxegol in comparison with 


methylnaltrexone and naloxone-oxycodone is conservative. 


5.20 The ERG did not consider the company’s scenario analysis using the 


Wittrup-Jensen tarriff to be relevant because it is not valid to correct for 


severe health conditions of patients when using utilities to calculate 


health-related quality of life. In addition, comparisons shown in the 


Wittrup-Jensen paper between the UK tariff and the Danish tariff shows 


that the latter is higher for all 5 health states that are reported on.   
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Resource use estimates 


5.21 The company’s estimates of resource use associated with managing 


constipation and adverse events were based on a survey of clinicians. 


Costs were based on the British National Formulary (BNF), NHS 


reference costs and the Payment by Results tariff. The treatment and 


administration costs are presented in table 16.  


Table 16 Unit costs for technologies in company's in economic model (2014£) 


Items Naloxegol  Naloxegol  
+ bisacodyl 


SC 
MNTX 
QAD 


OXN Placebo Placebo + 
bisacodyl 


Technology cost per 
pill or vial 


£ 1.84 


25 mg pill 


£ 1.84/ 25 mg 
Naloxegol pill 


 


£ 0.04 / 5 mg 
bisacodyl pill 


£ 21.05/ 


12 mg 
vial 


£ 1.51/ 


25 mg pill 
- 


£ 0.04 / 


5 mg 
bisacodyl 


pill 


Technology cost per 
4 weeks £51.52 £51.81 £294.70 £ 125.54 - £ 0.29 


Administration unit 
cost - - £ 22.48 - - - 


Administration cost 
per 4 weeks - - £ 314.75 - - - 


Total cost per 4 
weeks £51.52 £51.81 £609.45 £ 125.54 £ 0 £ 0.29 


MNTX, methylnaltrexone, OXN - naloxone-oxycodone, SC - subcutaneous 


5.22 Laxative medications were incorporated into the company’s model in 3 


ways. 


 Non-OIC (on treatment) health state: No laxative use was included in 


the ‘Non-OIC (on treatment)’ state unless it was defined as part of the 


treatment regimen, in which case laxative costs were included in the 


unit cost of treatment. 


 OIC health state: Laxatives were used upon treatment failure and 


movement to the ‘OIC’ state. 
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 Non-OIC (untreated) health state: Laxatives were used after the 


resolution of constipation as subsequent prophylaxis). 


Other costs for managing constipation (including inpatient care, outpatient 


care, emergency care, GP visit and consultation, nurse visits, rescue 


therapy and medical tests) were included in the OIC health state only. 


These costs were based on the GP survey and estimated to be £31.70 


and £371.32 in the base case for the LIR and LIR + step 3 opioids groups 


respectively. In a sensitivity analysis, the company applied an alternative 


cost of £371.32 and £1709 for the LIR and LIR + step 3 opioids based on 


a burden of illness survey.  


5.23 The opioid costs included in the model for the analysis of the naloxegol 


arm compared with naloxone-oxycodone are summarised in table 17. In 


the ‘non-OIC (on treatment)’ state, patients receiving naloxone-oxycodone 


do not incur additional opioid costs, since the opioid oxycodone is a 


component of naloxone-oxycodone  The company applied the adverse 


events costs  to cycle 1 only on the basis that this was not a driver in the 


model and for simplification.  


Table 17 Opioid use costs per cycle (2014 £) (from CS table 115, pg 285) 


Opioid scenario OIC Non OIC 
(on treatment)


‡§
 


Non OIC (untreated) 


1. Most commonly prescribed Step 3 
opioid, morphine (sustained release 
and instant release) at an average 
dose of 50mg per day. 


£14.86 £14.86
¶
 £14.86 


2. Exclusive use of OXY   £37.51 £37.51
¶
 £37.51 


ERG comments  


5.24 The ERG noted that resource use estimates in the company’s submission 


were based on a GP survey and burden of illness survey rather than a 


systematic search of the literature. The ERG commented that the large 


difference between the GP omnibus survey and the burden of illness 


study lacked explanation, although it noted that using the estimates from 


the burden of illness survey in the base case would have resulted in more 
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favourable results for naloxegol. It also commented that the adverse event 


calculations were not transparent and therefore added further uncertainty 


to the cost estimations. However, it noted that sensitivity analyses on 


adverse events costs had little or no impact on the cost effectiveness 


results. The ERG stated that a literature search could have addressed the 


shortcomings of resource utilisation assumptions made in the model.  


Company's base-case results and sensitivity analyses (naloxegol 


versus placebo) 


5.25 The company compared the clinical results from the economic analysis 


with the trial data. The company stated that the responses in the 


economic analysis were similar in the naloxegol and placebo, respectively 


to the results observed in the clinical trials.  


Table 18 Summary of model results compared with clinical data for the population covered by 
the marketing authorisation (from CS table 121, pg 293) 


Outcome Treatment Clinical trial 
(‘observed’) 


Economic analysis 


(‘modelled’) 


Response rate at 
4 weeks 


Naloxegol  56.8%† 58.51%‡ 


Placebo 36.4%† 39.75%‡ 


†Response during Weeks 1 to 12 is defined as patients with at least 3 SBMs/week and at 
least a 1 SBM/week increase over baseline for at least 9 out of the 12 treatment weeks and 
3 out of the last 4 treatment weeks  
‡Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks 


5.26 In the company’s base case analysis (the inputs of which are based on 


the KODIAC 4 & 5 data), the ICER for naloxegol compared with placebo is 


£10,849 per QALY gained. However, the company stated that the most 


clinically relevant comparisons are;  


 Naloxegol compared with placebo in combination with bisacodyl (ICER 


£12,639 per QALY gained)  


 Naloxegol plus bisacodyl compared with placebo in combination with 


bisacodyl (ICER £11,175 per QALY gained)  
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Table 19 Company’s cost effectiveness results (from CS tables 123-124, 126-127) 


 Naloxegol (+ 
bisacodyl) 


Placebo (vs 
Naloxegol) (base 
case) 


Placebo + 
bisacodyl (vs 
Naloxegol) 


Placebo + 
bisacodyl 


(vs Naloxegol + 
bisacodyl) 


Total costs £1,272 (£1,313) £1,016 £1,000 £1,000 


Difference in total 
costs 


N/A £256 £272 £313 


LYG 4.534 (4.534) 4.534 4.534 4.534 


LYG difference N/A 0.000 0.000 0.000 


QALYs 2.686 (2.693) 2.663 2.665 2.665 


QALY difference N/A () 0.024 0.0215 0.028 


ICER N/A () £10,849 £12,639 £11,175 


5.27 The company conducted a number of one-way sensitivity analyses in 


order to demonstrate the robustness of the model to changes in the model 


parameters and assumptions. In nearly all of the sensitivity analyses 


naloxegol was found to be below £20,000 per QALY gained (see figure 4). 
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Figure 4 Tornado diagram (variation in ICER) for DSA of naloxegol vs placebo (from CS figure 25, pg 297) 
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5.28 The results of the probabilistic sensitivity analysis (PSA) showed that 


naloxegol has a 91% probability of being cost effective at a maximum 


Figure 6 CEAC for naloxegol compared with placebo, population covered by the 
marketing authorisation (from CS figure 27, pg 299) 


Figure 5 Scatterplot for naloxegol compared with placebo, population covered by 
the marketing authorisation (10,000 simulations) (from CS figure 26, pg 298) 
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acceptable ICER of £20,000 per QALY gained when compared with 


placebo. Similarly, the PSA results showed that both naloxegol and 


naloxegol plus bisacodyl have high probabilities of being cost effective 


(83% and 87% respectively) at a maximum acceptable ICER of £20, 000 


per QALY gained when compared with placebo plus bisacodyl.  


5.29 The company assessed structural uncertainty by varying utility input 


scenarios, the non-laxative costs of managing constipation, using the 


burden of illness data for resource use costs of managing constipation, 


and the function used to estimate transition A, D and E. Out of these, 2 


scenarios changed the conclusion that the ICER for naloxegol is lower 


than £20,000 per QALY gained. Using a 12 week time horizon resulted in 


ICERs of £20,020 for naloxegol compared with placebo and £33,708 for 


naloxegol compared with placebo plus bisacodyl. When a health-state 


specific utility input is employed, the ICER for naloxegol increases to 


£38,921 compared with placebo and £63,423 when compared with 


placebo plus bisacodyl. 


Scenario analyses 


Naloxegol versus subcutaneous methylnaltrexone every other day  


5.30 Naloxegol generates a greater number of QALYs in this scenario analysis 


than the base case, as the response data is taken from a different source, 


the mixed treatment comparison. The results showed that naloxegol 


dominated methylnaltrexone, that is, naloxegol was more effective and 


less expensive than methylnaltrexone. The PSA results showed that 


naloxegol has a 100% probability of being cost effective at a maximum 


acceptable ICER of £20,000 per QALY gained when compared with 


methylnaltrexone. 


Subgroup analysis 


5.31 Subgroup analysis was performed to assess naloxegol for patients who 


have an inadequate response to laxatives and are taking step 3 opioids. 
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The proportion of patients in each health state displays a very similar 


pattern as that observed in the base case population  


Table 20 Subgroup results (population covered by the marketing authorisation + Step 3 
opioids) (from CS table 136, pg 319-320) 


Treatment Comparator Incremental 
QALY 


Incremental 
costs (£) 


ICER (QALY) (£), 
treatment vs 
comparator 


Naloxegol  Placebo 0.043 £260 £6,015 


Naloxegol  
Placebo + rescue 
bisacodyl 


0.042 £280 £6,687 


Naloxegol + 
Rescue laxatives 


Placebo + rescue 
bisacodyl 


0.050 £312 £6,219 


Naloxegol  SC MNTX QAD 0.006 -£918 
Naloxegol 
Dominant 


Naloxegol  


(morphine)† 
OXN 0.0026 -£4,097 


Naloxegol 
Dominant 


Naloxegol (OXY) 
‡ 


OXN 0.0026 £78 £30,054 


 


Extrapolation of evidence to patients with cancer and OIC 


5.32 The company did not undertake a subgroup analysis on people with 


cancer who have OIC. However, the company stated that there is no 


scientific rationale to expect the pharmacodynamic properties of naloxegol 


to differ in this patient population as the underlying physiology of pain is 


the same regardless of the underlying cause of that pain. The company 


stated that pain medications act on the same target receptors regardless 


of whether the trigger for the pain is cancer or non-cancer. Hence, the 


extrapolation of the available safety and efficacy data to the treatment of 


OIC in cancer pain patients is justified (see related consultee comments in 


section 3.4). The company also stated that people with cancer and OIC 


would fit within the maximum and minimum ranges for the key model 


variables which would result in an ICER below £20,000 per QALY gained 


for naloxegol compared with each comparator. 
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5.33 The ERG questioned whether the efficacy (as demonstrated in previous 


studies of methylnaltrexone and naloxone-oxycodone), safety and utility 


estimates (as they include a time and treatment effect interaction) seen in 


people with non-cancer pain would be similar for people with cancer pain. 


The ERG stated that for the subgroup analysis of people with cancer pain, 


the company maintained the efficacy, adverse effects rates and all 


transition probabilities (A, B, C, D and E) the same as non-cancer 


population. As a result, the ERG was unconvinced that the current model 


is generalisable to cancer patients based on current model inputs & 


assumptions. 


Cost minimisation analysis  


5.34 A cost minimisation analysis was conducted to calculate how many 


months of naloxegol treatment could be given for the cost of one rectal 


intervention. According to an internal survey by the company, the length of 


time required to perform a manual evacuation in the community setting is 


0.5 hours. Compared with rectal interventions, naloxegol can be provided 


for 0.68 months for the same cost as a rectal intervention given at the 


patient’s home and for 43.02 months if the rectal intervention is given in 


an inpatient care hospital setting. 


ERG comments 


5.35 The ERG commented that the company’s cost-effectiveness results were 


generally robust. The ERG noted that the company’s definitions of clinical 


and safety inputs in the economic model are not fully comparable with the 


clinical effectiveness section of the submission. In particular, response 


was defined in the clinical analysis as a measure of absolute constipation 


status and a minimum change in bowel movements from baseline, 


whereas the economic analysis focused on absolute constipation status 


alone. Therefore the response rates from the economic analysis were 


slightly higher than those observed in the KODIAC trials (see section 


5.25). However, the ERG agreed with the changes made for the economic 
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model, so as to avoid health state definitions that rely on a change from 


baseline.  


5.36 The ERG considered the base case analysis presented by the 


manufacturer to be limited, and preferred that all comparators be included 


together to form a full incremental analysis. During clarification, the 


company was asked to provide a full MTC analysis for the model including 


placebo, placebo plus bisacodyl and naloxegol plus bisacodyl. The 


company responded that the MTC analysis requested was not necessary 


as the KODIAC 4 and 5 trials provide a direct estimate of the comparative 


efficacy of naloxegol plus bisacodyl versus placebo plus bisacodyl, 


eliminating a need for this comparator. The ERG commented that by not 


producing the full MTC analysis, the ICERs presented by the company are 


incomparable. 


5.37 The ERG commented that sensitivity analyses revealed that transition 


probabilities, costs and adverse events had little effect on the ICER. 


However, the utility estimates were influential on the cost-effectiveness 


results. When a health-state specific utility input was used (rather than 


treatment- and time-dependent utilities), the ICER for naloxegol 25 mg 


increased to £38,921 per QALY gained compared with placebo and 


£63,423 per QALY gained when compared with placebo plus bisacodyl. 


According to the ERG, the most plausible explanation is that the non-OIC 


(on treatment) state is too broad, thus including a heterogeneous group of 


patients. However, it is the ERGs view that in the absence of a more 


refined Markov model, the current approach with treatment specific 


utilities is a reasonable alternative. 


5.38 The ERG commented that the impact of permitted switching between 


different treatments, which could have an effect on whether naloxegol was 


placed at a more favourable position in terms of the cost effectiveness 


analysis in the care pathway, was not addressed in the company’s 


submission. The company indicated that due to lack of comparative 


efficacy data for conventional laxatives it was impossible for it to confirm 
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whether or not there are intra-class efficacy differences. But that 


guidelines on the management of constipation do not recommend within-


class switches suggesting that no clearly documented differences exist. 


ERG exploratory analyses 


5.39 The ERG performed an exploratory base case analysis comparing 


naloxegol plus bisacodyl with placebo plus bisacodyl. The outcome was 


spontaneous bowl movement rather than bowel movement used in the 


company’s analysis. The ERG commented that this was the comparison 


that could be made based on the data from KODIAC 4 and 5. This 


analysis comparing naloxegol plus bisacodyl with placebo plus bisacodyl 


increased the ICER to £10,864 per QALY gained. 


5.40 The ERG conducted an exploratory sensitivity analysis on response rate 


as proxy for the 2 x LIR population. The ERG extracted the response 


rates at 4 weeks from the clinical study reports for KODIAC 4 and 5 for the 


LIR and 2xLIR populations. Using these data, the ERG calculated a 


pooled response rate for the 2xLIR population using an adjusted response 


rate as a proxy for that population. The ERG noted that there was a 


marked change in the difference in response rate between the LIR and 


2xLIR group. The response rate for the LIR group was 20.4% better in the 


naloxegol arm than the placebo arm, while the response rate in the 2xLIR 


group was 13.5%. The ERG assumed that all other input parameters 


would be the same as the company’s base case, as there was no 2xLIR 


data to inform the various transition probabilities in the model. This 


increased the ICER to £11,406 per QALY gained from £10,849 per QALY 


gained calculated in the company’s base case.  


5.41 The ERG conducted threshold analyses on the hazard ratio for the 


transition from the non-OIC (on treatment) state to the OIC state for 


methylnaltrexone and naloxone-oxycodone. In the company’s model, the 


hazard ratios for the transition from non-OIC (on treatment) to OIC for 


methylnaltrexone and naloxone-oxycodone were calculated using the ratio 


of the 4 week response rate for these 2 comparators relative to the 
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response rate of naloxegol 25 mg. The ERG found that for any hazard 


ratios used naloxegol 25 mg dominated methylnaltrexone. For naloxegol 


plus morphine compared with naloxone-oxycodone, the ERG found that 


naloxegol dominated naloxone-oxycodone for hazard ratios less than 1.2. 


For hazard ratios larger than 1.2, naloxone-oxycodone becomes more 


effective but is also more costly than naloxegol. The ERG compared 


naloxegol plus oxycodone with naloxone-oxycodone using a hazard ratio 


of 0.45 which resulted in an ICER of £20,000 per QALY gained, and a 


hazard ratio of 0.85 resulted in an ICER of £30,000 per QALY gained. The 


ERG noted that 0.85 was the hazard ratio currently used by the company 


in its comparison of naloxegol plus oxycodone with naloxone-oxycodone. 


5.42 The ERG also undertook an exploratory analysis of structural uncertainty 


related to curve extrapolation. It changed the parametric form of the time-


to-event curve used to estimate the transition probability from non-OIC (on 


treatment) to OIC, with different combinations of distributions assumed for 


naloxegol and placebo instead of assuming that the curve for each was 


the same (as done by the company). The ERG’s results showed that 


various combinations led to ICERs between £8,000 and £13,000 per 


QALY gained. 


5.43 None of the additional economic analysis undertaken by the ERG resulted 


in central ICERs that varied from the company’s results in any meaningful 


way. Therefore the ERG considered that the company’s cost-


effectiveness results were generally robust. However, given that the 


company did not perform a full MTC (see sections 4.16 to 4.19), the ERG 


stated that the cost-effectiveness results presented are not comparable 


and that the results of the comparisons with methylnaltrexone and 


naloxone-oxycodone should be interpreted with care. 


Innovation  


5.44 The company stated that naloxegol’s innovation lies in the combination of 


its mode of action, as it offers more flexibility in dosing unlike naloxone-


oxycodone and it can be used independently of the opioid prescribed. 
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Further, unlike conventional laxatives, naloxegol requires no up-titration 


so is therefore simpler to manage for both physicians and patients. The 


company stated that naloxegol is a step-change to the management of 


opioid-induced constipation as there is no restriction for its use in specific 


patient populations, unlike methylnaltrexone and naloxone-oxycodone. 


6 Equality issues 


6.1 No specific equality and diversity issues were identified in the submissions 


received. However, 1 clinical expert stated in his submission that although 


only patients without cancer were enrolled in the KODIAC studies, the 


results should be applicable to patients with cancer pain as well, given 


that the problem relates to the opioid use and not the underlying disease 


requiring the opioid. 
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Appendix A: Clinical efficacy section of the draft European 


public assessment report  


http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-


_Public_assessment_report/human/002810/WC500179077.pdf  


 



http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002810/WC500179077.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Public_assessment_report/human/002810/WC500179077.pdf






NATIONAL INSTITUTE FOR HEALTH AND 


CARE EXCELLENCE 


 


 


Naloxegol for treating opioid-induced 


constipation 


 


 


Submitted by AstraZeneca 


 


 


Single technology appraisal (STA) 


 


 


 


Specification for manufacturer/sponsor 


submission of evidence 


 


 


 


 


 


7th November 2014 


 


 


 







Naloxegol (AstraZeneca) 2 


Contents 


List of Tables ................................................................................................................... 4 


List of Figures ................................................................................................................ 11 


Abbreviations ................................................................................................................ 14 


Executive summary ....................................................................................................... 18 


Section A – Decision problem ....................................................................................... 26 


1 Description of technology under assessment ..................................................... 26 


2 Context .............................................................................................................. 32 


3 Equality .............................................................................................................. 40 


3.1 Identification of equality issues ........................................................................ 40 


4 Innovation .......................................................................................................... 41 


5 Statement of the decision problem ..................................................................... 43 


Section B – Clinical and cost effectiveness ................................................................... 45 


6 Clinical evidence ................................................................................................ 45 


6.1 Identification of studies .................................................................................... 47 


6.2 Study selection ................................................................................................ 48 


6.3 Summary of methodology of relevant RCTs .................................................... 57 


6.4 Critical appraisal of relevant RCTs .................................................................. 78 


6.5 Results of the relevant RCTs ........................................................................... 79 


6.6 Meta- analysis ............................................................................................... 127 


6.7 Indirect and mixed treatment comparisons .................................................... 134 


6.8 Non-RCT evidence ........................................................................................ 174 


6.9 Adverse events ............................................................................................. 175 


6.10 Interpretation of clinical evidence .................................................................. 210 


7 Cost-effectiveness ........................................................................................... 220 


7.1 Published cost-effectiveness evaluations ...................................................... 221 


7.2 De novo analysis ........................................................................................... 229 


7.3 Clinical parameters and variables.................................................................. 243 


7.4 Measurement and valuation of health effects ................................................ 263 


7.5 Resource identification, measurement and valuation..................................... 278 


7.6 Sensitivity analysis ........................................................................................ 286 


7.7 Results .......................................................................................................... 292 


7.8 Validation ...................................................................................................... 314 


7.9 Subgroup analysis ......................................................................................... 315 


7.10 Interpretation of economic evidence .............................................................. 330 


Section C – Implementation ........................................................................................ 332 


8 Assessment of factors relevant to the NHS and other parties .......................... 332 







Naloxegol (AstraZeneca) 3 


9 References ...................................................................................................... 337 


10 Appendices ...................................................................................................... 346 


10.1 Appendix 1 .................................................................................................... 346 


10.2 Appendix 2: Search strategy for Section 6.1 (Identification of studies) .......... 347 


10.3 Appendix 3: Quality assessment of RCT(s) (section 6.4) ............................... 354 


10.4 Appendix 4: Search strategy for Section 6.7 (Indirect and mixed treatment 
comparisons) ................................................................................................ 357 


10.5 Appendix 5: Quality assessment of comparator RCT(s) in Section 6.7 (Indirect 
and mixed treatment comparisons) ............................................................... 358 


10.6 Appendix 6: Search strategy for Section 6.8 (Non-RCT evidence) ................ 364 


10.7 Appendix 7: Quality assessment of non-RCT(s) in Section 6.8 (Non-RCT 
evidence) ...................................................................................................... 368 


10.8 Appendix 8: Search strategy for Section 6.9 (Adverse events) ...................... 369 


10.9 Appendix 9: Quality assessment of adverse event data in Section 6.9 (Adverse 
events) .......................................................................................................... 370 


10.10 Appendix 10: Search strategy for cost-effectiveness studies (section 7.1) ..... 371 


10.11 Appendix 11: Quality assessment of cost-effectiveness studies (section 7.1) 384 


10.12 Appendix 12: Search strategy for Section 7.4 (Measurement and valuation of 
health effects) ............................................................................................... 387 


10.13 Appendix 13: Resource identification, measurement and valuation (section 7.5)
 396 


10.14 Appendix14: Methodology of 29 clinician survey ........................................... 397 


10.15 Appendix 15: Methodology of 34 participant survey ...................................... 400 


10.16 Appendix 16: KODIAC 4 and 5, ITT analysis set results ................................ 402 


10.17 Appendix 17: Guidelines for determination of laxative response status ......... 409 


10.18 Appendix 18: OpenBUGS model for the MTC analysis (section 6.7.5) .......... 410 


10.19 Appendix 19: Square output tables of the MTC analysis ............................... 412 


10.20 Appendix 20: Random and fixed effects model results for the MTC and direct 
meta-analysis ................................................................................................ 421 


10.21 Appendix 21: Forest plots for the MTC analysis ............................................ 433 


10.22 Appendix 22: non-RCT studies identified in the systematic review ................ 434 


10.23 Appendix 23: Efficacy results from KODIAC 7 ............................................... 437 


10.24 Appendix 24: Advisory board ......................................................................... 438 


10.25 Appendix 25: Estimation of AE management cost ......................................... 439 


10.26 Appendix 26: Diagnostic plots for transition A ............................................... 445 


10.27 Appendix 27: Health state cost data inputs .................................................... 451 


10.28 Appendix 26: Calculation of average age of cancer pain patients in the model
 458 


 







Naloxegol (AstraZeneca) 4 


List of Tables 


Table 1: Base-case cost-effectiveness results ............................................................... 23 


Table 2: Unit costs of technology being appraised ........................................................ 29 


Table 3: Eligibility criteria used in search strategy for RCT evidence ............................. 50 


Table 4: Eligibility criteria used in search strategy for non-RCT evidence ...................... 51 


Table 5: List of relevant RCTs ....................................................................................... 55 


Table 6: List of relevant non-RCTs ................................................................................ 56 


Table 7: Methodology of the pivotal RCTs (KODIAC 4 AND KODIAC 5) ....................... 57 


Table 8: Eligibility criteria in the pivotal RCTs (KODIAC 4 and KODIAC 5) .................... 60 


Table 9: Characteristics of the anticipated licensed population in the pivotal RCTs 
(KODIAC 4 and KODIAC 5) across randomised groups ................................................ 62 


Table 10: Characteristics of the ITT analysis set in the pivotal RCTs (KODIAC 4 and 
KODIAC 5) across randomised groups .......................................................................... 64 


Table 11: Primary and secondary outcomes of the pivotal RCTs (KODIAC 4 and 
KODIAC 5) .................................................................................................................... 66 


Table 12: Summary of statistical analyses in the pivotal RCTs (KODIAC 4 and KODIAC 
5) ................................................................................................................................... 69 


Table 13: Summary of the quality assessment results for the pivotal RCTs (KODIAC 4 
and KODIAC 5) ............................................................................................................. 78 


Table 14: Summary of the primary efficacy outcome for Weeks 1–12 (ITT analysis set) 83 


Table 15: Response rates for Week 1–12 in the anticipated licensed population in 
KODIAC 4 and 5 (ITT analysis set) ............................................................................... 85 


Table 16: Time to first post-dose SBM for the anticipated licensed population in KODIAC 
4 and KODIAC 5 (ITT analysis set) ............................................................................... 86 


Table 17: Summary of efficacy endpoints by baseline laxative response in KODIAC 4 
(anticipated licensed population and non-LIR group, ITT analysis set) .......................... 88 


Table 18: Summary of efficacy endpoints by baseline laxative response in KODIAC 5 
(anticipated licensed population and non-LIR group, ITT analysis set) .......................... 89 


Table 19: Summary of enema use in the anticipated licensed population ...................... 90 


Table 20: Summary of patients with MID changes from baseline in PAC-SYM domain 
scores at Week 12 in the anticipated licensed population (ITT analysis set) .................. 92 


Table 21: Summary of change from baseline in PAC-SYM domain scores at Week 12 in 
the anticipated licensed population (KODIAC 4, ITT set) ............................................... 94 


Table 22: Summary of change from baseline in PAC-SYM domain scores at Week 12 in 
the anticipated licensed population (KODIAC 5, ITT set) ............................................... 95 


Table 23: Summary of patients with MID changes from baseline in PAC-QoL domain 
scores at Week 12 in the anticipated licensed population (KODIAC 4 and 5, ITT analysis 
set) ................................................................................................................................ 96 


Table 24: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in 
the anticipated licensed population (KODIAC 4, ITT analysis set) ................................. 99 


Table 25: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in 
the anticipated licensed population (KODIAC 5, ITT analysis set) ............................... 100 







Naloxegol (AstraZeneca) 5 


Table 26: Summary of efficacy endpoints in anticipated licensed population + Step 3 
opioids (KODIAC 4, ITT analysis set) .......................................................................... 101 


Table 27: Summary of efficacy endpoints in anticipated licensed population + Step 3 
opioids (KODIAC 5, ITT analysis set) .......................................................................... 101 


Table 28: Key secondary outcomes and improvements in the symptoms of OIC in the 
anticipated licensed population + Step 3 opioids group (KODIAC 4 and 5, ITT analysis 
set) .............................................................................................................................. 104 


Table 29: Summary of enema use in anticipated licensed population + Step 3 opioids 
(KODIAC 4 and 5) ....................................................................................................... 106 


Table 30: Summary of patients with MID changes from baseline in PAC-SYM domain 
scores at Week 12 in the anticipated licensed population + Step 3 opioids (ITT analysis 
set) .............................................................................................................................. 108 


Table 31: Summary of change from baseline in PAC-SYM domain scores at Week 12 in 
the anticipated licensed population + Step 3 opioids (KODIAC 4 - ITT set) ................. 110 


Table 32: Summary of change from baseline in PAC-SYM domain scores at Week 12 in 
the anticipated licensed population + Step 3 opioids (KODIAC 5 - ITT set) ................. 111 


Table 33: Summary of patients with MID changes from baseline in PAC-QoL domain 
scores at Week 12 in the anticipated licensed population + Step 3 opioids (ITT analysis 
set) .............................................................................................................................. 112 


Table 34: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in 
the anticipated licensed population + Step 3 opioids (KODIAC 4, ITT analysis set) ..... 115 


Table 35: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in 
the anticipated licensed population + Step 3 opioids (KODIAC 5, ITT analysis set) ..... 116 


Table 36: EQ-5D responses in KODIAC-4 and KODIAC-5 in the anticipated licensed 
population ................................................................................................................... 117 


Table 37: EQ-5D responses in KODIAC 4 and KODIAC 5 in the anticipated licensed 
population +Step 3 opioid group .................................................................................. 118 


Table 38: Methodology and efficacy outcomes from study 07-IN-NX003 ..................... 121 


Table 39: Methodology and key findings from the BOI study ....................................... 124 


Table 40: Summary of I2 statistic values ...................................................................... 128 


Table 41: Results from direct meta-analysis in the anticipated licensed population – 
treatment vs placebo ................................................................................................... 131 


Table 42: Results from direct meta-analysis in the anticipated licensed population with 
Step 3 opioids – treatment vs placebo ......................................................................... 132 


Table 43: Summary of the studies used to conduct the MTC ....................................... 136 


Table 44: Summary of the quality assessment results for the studies included in the MTC
 .................................................................................................................................... 138 


Table 45: Summary of results from studies used to conduct the comparisons ............. 140 


Table 46: Summary of the trials used to conduct the comparisons .............................. 141 


Table 47: Study characteristics potentially contributing to clinical heterogeneity .......... 144 


Table 48: Summary of the data used in the MTC ........................................................ 147 


Table 49: Results from MTC of mean change in SBMs per week from baseline to 4-12 
weeks – treatment vs placebo ..................................................................................... 149 







Naloxegol (AstraZeneca) 6 


Table 50: Results from MTC in the anticipated licensed population – treatment vs 
placebo† ...................................................................................................................... 155 


Table 51: Results from MTC in the anticipated licensed population – naloxegol 12.5 mg 
vs comparators† .......................................................................................................... 156 


Table 52: Results from MTC in the anticipated licensed population – naloxegol 25 mg vs 
comparators† .............................................................................................................. 157 


Table 53: Results from MTC in the anticipated licensed population + Step 3 opioids 
subpopulation – treatment vs placebo† ....................................................................... 158 


Table 54: Results from MTC in the anticipated licensed population+ Step 3 opioids 
subpopulation – naloxegol 12.5 mg vs comparators† ................................................... 159 


Table 55: Results from MTC in the anticipated licensed population + Step 3 opioids 
subpopulation – naloxegol 25 mg vs comparators ....................................................... 160 


Table 56: DIC values for random vs fixed effects models ............................................ 161 


Table 57: Summary of Bayesian MTC results for the random and fixed-effects model in 
the anticipated licensed population –comparators vs placebo ..................................... 162 


Table 58: Summary of Bayesian MTC results for the random and fixed-effects model in 
the anticipated licensed population + Step 3 opioids – comparator vs placebo ............ 164 


Table 59: Estimates of random effects variance from Bayesian MTC .......................... 166 


Table 60: Results from Bucher indirect comparisons in the anticipated licensed 
population – naloxegol 12.5 mg vs comparators .......................................................... 168 


Table 61: Results from Bucher indirect comparisons in the anticipated licensed 
population – naloxegol 25 mg vs. comparators ............................................................ 169 


Table 62: Results from Bucher indirect comparisons in the anticipated licensed 
population with Step 3 opioids – naloxegol 12.5 mg vs. comparators .......................... 170 


Table 63: Results from Bucher indirect comparisons in the anticipated licensed 
population with Step 3 opioids – naloxegol 25 mg vs comparators .............................. 171 


Table 64: Methodology of KODIAC 7 .......................................................................... 176 


Table 65: Methodology of KODIAC 8 .......................................................................... 177 


Table 66: Eligibility criteria in KODIAC 7 ...................................................................... 179 


Table 67: Eligibility criteria in KODIAC 8 ...................................................................... 180 


Table 68: Characteristics of the ITT population in KODIAC 7 ...................................... 180 


Table 69: Characteristics of the safety analysis population in KODIAC 8 .................... 181 


Table 70: Primary and secondary outcomes of KODIAC 7 .......................................... 183 


Table 71: Primary and secondary outcomes of KODIAC 8 .......................................... 184 


Table 72: Summary of statistical analyses in KODIAC 7 ............................................. 185 


Table 73: Quality assessment results for KODIAC 7 and KODIAC 8 ........................... 190 


Table 74: Summary of adverse events in KODIAC 7 (Safety analysis set) .................. 191 


Table 75: Adverse events occurring in ≥2% of patients in any treatment group, by 
preferred term, in KODIAC 7 (Safety analysis set) ...................................................... 193 


Table 76: Summary of adverse events in KODIAC 8 (Safety analysis set) .................. 195 


Table 77: Adverse events occurring in ≥2% of patients in any treatment group, by 
preferred term, in KODIAC 8 (Safety analysis set) ...................................................... 197 







Naloxegol (AstraZeneca) 7 


Table 78: Summary of adverse events in KODIAC 4 and KODIAC 5 (Safety analysis set)
 .................................................................................................................................... 200 


Table 79: Summary of adverse events in KODIAC 4 by baseline laxative response .... 201 


Table 80: Summary of adverse events in KODIAC 5 by baseline laxative response .... 201 


Table 81: Adverse events occurring in ≥2% of patients in any treatment group, by 
preferred term, in KODIAC 4 (Safety analysis set) ...................................................... 202 


Table 82: Adverse events occurring in ≥2% of patients in any treatment group, by 
preferred term, in KODIAC 5 (Safety analysis set) ...................................................... 204 


Table 83: Analysis of MID change from baseline to NRS pain Week 1-12 in KODIAC 4 
and KODIAC 5 (Safety analysis set) ............................................................................ 206 


Table 84: Summary of patient willingness to take drug again in KODIAC 4 and KODIAC 
5 (Safety analysis set) ................................................................................................. 208 


Table 85: Summary list of other cost-effectiveness evaluations ................................... 226 


Table 86: Comparators used in the model ................................................................... 233 


Table 87: Transition Probabilities Summary ................................................................ 235 


Table 88: Further Model Transitions Description ......................................................... 236 


Table 89: Key features of analysis ............................................................................... 240 


Table 90: Proportion of patients in ‘non-OIC (on treatment)’ state at Week 4, trial-based 
(all anticipated licensed population patients) ............................................................... 244 


Table 91: Proportion of patients in ‘non-OIC (on treatment)’ state at week 4, trial-based 
(anticipated licensed population + step 3 opioids) ....................................................... 244 


Table 92: Proportion of patients in ‘non-OIC (on treatment)’ state at Week 4, MTC 
analysis ....................................................................................................................... 244 


Table 93: Summary of variables applied in the economic model (anticipated licensed 
population) (costs in 2014 £) ....................................................................................... 246 


Table 94: Summary of variables applied in the economic model (anticipated licensed 
population + Step 3 opioids) (costs in 2014 £) ............................................................. 248 


Table 95: Summary of approaches used to measure transition A (X indicates where the 
extrapolation scenario was applied) ............................................................................ 251 


Table 96: Functions used to estimates transition A, anticipated licensed population 
(Weeks 4–12) .............................................................................................................. 253 


Table 97: Hazard ratios used to estimate transition A (source: MTC) .......................... 257 


Table 98: Proportion of patients remaining in ‘non-OIC (on treatment)’ state at Week 4, 8, 
12 (anticipated licensed population) ............................................................................ 258 


Table 99: Proportion of patients remaining in ‘non-OIC (on treatment)’ state at Week 4, 8, 
12 (anticipated licensed population + Step 3 opioids) .................................................. 259 


Table 100: Transition probabilities B and C (source: analysis of KODIAC 4 and 5) ..... 259 


Table 101: List of assumptions used in the economic model ....................................... 261 


Table 102: Summary of utility inputs (X indicates where the method was reported) ..... 264 


Table 103: Random mixed effect model for change from baseline in utility .................. 265 


Table 104: Summary of utility inputs (treatment and time-specific, Dolan tariff) ........... 266 


Table 105: Summary of utility inputs (treatment-specific, Dolan tariff) ......................... 267 







Naloxegol (AstraZeneca) 8 


Table 106: Summary of utility inputs (non-treatment-specific, Dolan tariff) .................. 268 


Table 107: Summary of utility inputs (treatment and time-specific, Wittrup-Jensen tariff)
 .................................................................................................................................... 268 


Table 108: Summary of utility inputs (non-treatment-specific, Wittrup-Jensen tariff) .... 269 


Table 109: Summary of utility input ............................................................................. 269 


Table 110: Included HRQL studies .............................................................................. 274 


Table 111: NHS codes associated with management of OIC ...................................... 279 


Table 112: Unit costs associated with the technology in the economic model (2014 £) 282 


Table 113: The incremental cost of constipation (base case), per cycle (2014 £) ........ 284 


Table 114: The incremental cost of constipation (scenario), per cycle (2014 £) ........... 284 


Table 115: Opioid use costs per cycle (2014 £)† .......................................................... 285 


Table 116: Adverse events costs† (2014 £) ................................................................. 285 


Table 117: Relative variations on base case values used in the deterministic sensitivity 
analysis ....................................................................................................................... 287 


Table 118: Values and distributions used in the probabilistic sensitivity analysis, 
anticipated licensed population (costs in 2014 £) ........................................................ 288 


Table 119: Values and distributions used in the probabilistic sensitivity analysis, 
anticipated licensed population + Step 3 opioids (costs in 2014 £) .............................. 289 


Table 120: Structure of the results section .................................................................. 292 


Table 121: Summary of model results compared with clinical data (anticipated licensed 
population) .................................................................................................................. 293 


Table 122: Summary of QALYs and costs by health state and resource use by category 
of cost (anticipated licensed population) ...................................................................... 295 


Table 123: Base case results – absolute (anticipated licensed population) ................. 296 


Table 124: Base case results - incremental (anticipated licensed population) ............. 296 


Table 125: Threshold analysis for five parameters to which the ICER is most sensitive, 
naloxegol 25 mg versus placebo (anticipated licensed population) .............................. 298 


Table 126: Scenario analysis results (anticipated licensed population)........................ 302 


Table 127: Scenario analysis results (anticipated licensed population)........................ 302 


Table 128: Scenario analysis results (anticipated licensed population)........................ 306 


Table 129: Scenario analysis results (anticipated licensed population)........................ 306 


Table 130: Transition A scenarios, anticipated licensed population (see section 7.3.7 for 
a description of the scenarios) ..................................................................................... 308 


Table 131: Transition D (OIC – non-OIC [on treatment] and transition E (non-OIC [on 
treatment] – non-OIC (untreated) scenarios (anticipated licensed population) ............. 309 


Table 132: Resource use costs of managing constipation ........................................... 310 


Table 133: Non-laxative costs of managing constipation (anticipated licensed population)
 .................................................................................................................................... 312 


Table 134: Utility inputs scenarios (anticipated licensed population) ........................... 313 


Table 135: Treatment response scenarios (anticipated licensed population) ............... 314 







Naloxegol (AstraZeneca) 9 


Table 136: Subgroup results (anticipated licensed population + Step 3 opioids) ......... 319 


Table 137: Unit costs of manual evacuation ................................................................ 327 


Table 138: Unit costs of conducting manual evacuation based on time required to 
perform the procedure ................................................................................................. 327 


Table 139: Number of months of naloxegol 25 mg treatment expected per cost of one 
single intervention ....................................................................................................... 328 


Table 140: Generalisability to cancer patients of the results of the economic analysis 
undertaken for non-cancer patients ............................................................................. 330 


Table 141: Estimation of patients eligible for treatment, licensed population ............... 332 


Table 142: Estimation of patients eligible for treatment, anticipated licensed population + 
Step 3 opioids ............................................................................................................. 332 


Table 143: Estimated displaced medicine cost – methylnaltrexone (Relistor®) ............ 333 


Table 144: Estimated displaced medicine cost – naloxone-oxycodone (Targinact®) .... 333 


Table 145: Estimated displaced medicine cost – laxatives .......................................... 334 


Table 146: Patients treated with naloxegol each year, anticipated licensed population 335 


Table 147: Patients treated with naloxegol each year, anticipated licensed population + 
Step 3 opioids ............................................................................................................. 335 


Table 148: Quality assessment of pivotal RCTs (KODIAC 4 and KODIAC 5) .............. 354 


Table 149: Quality assessment of studies designed to primarily assess safety (KODIAC 
7) ................................................................................................................................. 355 


Table 150: Quality assessment of studies designed to primarily assess safety (KODIAC 
8) ................................................................................................................................. 356 


Table 151: Qualitative questions used in the 29 clinician survey ................................. 398 


Table 152: Quantitative questions used in the 29 clinician survey ............................... 399 


Table 153: Key secondary outcomes in KODIAC 4 and KODIAC 5 (ITT analysis set) . 403 


Table 154: Analysis of response rate incorporating symptom data for Weeks 1–12 in 
KODIAC 4 and KODIAC 5 (ITT analysis set) ............................................................... 405 


Table 155: OIC symptom-related secondary outcomes from Weeks 1–12 in KODIAC 4 
and KODIAC 5 (ITT analysis set) ................................................................................ 408 


Table 156: Bayesian MTC results grid for the mean change in SBMs from baseline to the 
average over four weeks in the anticipated licensed population (mean difference [95% 
CrI]) ............................................................................................................................. 413 


Table 157: Bayesian MTC results grid for the mean change in SBMs from baseline to the 
average over four to twelve weeks in the anticipated licensed population (mean 
difference [95% CrI]) ................................................................................................... 414 


Table 158: Bayesian MTC results grid for the proportion of patients with SBM response 
in the anticipated licensed population (median OR [95% CrI]) ..................................... 415 


Table 159: Bayesian MTC results grid for the proportion of patients with CSBM response 
in the anticipated licensed population (median OR [95% CrI]) ..................................... 415 


Table 160: Bayesian MTC results grid for the proportion of patients with DAEs in the 
anticipated licensed population (median OR [95% CrI]) ............................................... 416 


Table 161: Bayesian MTC results grid for the proportion of patients with TEAEs in the 
anticipated licensed population (median OR [95% CrI]) ............................................... 416 







Naloxegol (AstraZeneca) 10 


Table 162: Bayesian MTC results grid for the mean change in SBMs from baseline to the 
average over four weeks in the anticipated licensed population + Step 3 opioids (mean 
difference [95% CrI]) ................................................................................................... 417 


Table 163: Bayesian MTC results grid for the mean change in SBMs from baseline to the 
average over four to twelve weeks in the anticipated licensed population + Step 3 opioids 
(mean difference [95% CrI]) ........................................................................................ 418 


Table 164: Bayesian MTC Results Grid for the Proportion of Patients with SBM 
Response in the LIR with Step 3 Opioids Population (Median OR [95% CrI]) .............. 418 


Table 165: Bayesian MTC results grid for the proportion of patients with CSBM response 
in the anticipated licensed population + Step 3 opioids (median OR [95% CrI]) ........... 419 


Table 166: Bayesian MTC results grid for the proportion of patients with DAEs in the 
anticipated licensed population + Step 3 Opioids (median OR [95% CrI]).................... 419 


Table 167: Bayesian MTC results grid for the proportion of patients with TEAEs in the 
anticipated licensed population + Step 3 opioids (median OR [95% CrI]) .................... 420 


Table 168: Bayesian MTC results for the mean change in SBMs per week from baseline 
to average over 4 weeks in the anticipated licensed population .................................. 421 


Table 169: Bayesian MTC results for the mean change in SBMs per week from baseline 
to average over 4 to 12 weeks in the anticipated licensed population .......................... 422 


Table 170: Bayesian MTC results for proportion of patients with SBM response in the 
anticipated licensed population ................................................................................... 423 


Table 171: Bayesian MTC results for proportion of patients with CSBM response in the 
anticipated licensed population ................................................................................... 424 


Table 172: Bayesian MTC results for proportion of patients with DAEs in the anticipated 
licensed population...................................................................................................... 425 


Table 173: Bayesian MTC results for proportion of patients with TEAEs in the anticipated 
licensed population...................................................................................................... 426 


Table 174: Bayesian MTC results for the mean change in SBMs per week from baseline 
to average over 4 weeks in the anticipated licensed population + Step 3 opioids ........ 427 


Table 175: Bayesian MTC results for the mean change in SBMs per week from baseline 
to average over 4 to 12 weeks in the anticipated licensed population + Step 3 opioids 428 


Table 176: Bayesian MTC results for proportion of patients with SBM response in the 
anticipated licensed population + Step 3 opioids ......................................................... 429 


Table 177: Bayesian MTC results for proportion of patients with CSBM response in the 
anticipated licensed population + Step 3 opioids ......................................................... 430 


Table 178: Bayesian MTC results for proportion of patients with DAEs in the anticipated 
licensed population + Step 3 opioids ........................................................................... 431 


Table 179: Bayesian MTC Results for proportion of patients with TEAEs in the 
anticipated licensed population + Step 3 opioids ......................................................... 432 


Table 180: Methodology of KODIAC 16 ....................................................................... 434 


Table 181: Unit costs of medical resource use items used in adverse event management
 .................................................................................................................................... 440 


Table 182: Medical resource use frequency per adverse event† .................................. 441 


Table 183: Distribution of adverse events by treatment arm for which grade? ............. 443 


Table 184: Adverse events costs ................................................................................. 444 







Naloxegol (AstraZeneca) 11 


Table 185: Constipation related resource use in the OIC state, excluding laxatives 
(Source: GP Omnibus Survey) .................................................................................... 451 


Table 186: Laxative use in the OIC state (source: GP Omnibus Survey) ..................... 452 


Table 187: Change in laxative use with constipation relief (source: GP Omnibus Survey)
 .................................................................................................................................... 452 


Table 188: Constipation related resource use in the OIC state, excluding laxatives .... 453 


Table 189: Profile of Opioid Use for Naloxegol 25 mg ................................................. 454 


Table 190: Unit Cost inputs ......................................................................................... 455 


 


List of Figures 


Figure 1: Mechanism of action of naloxegol .................................................................. 27 


Figure 2: Schematic for the systematic review of RCT evidence ................................... 53 


Figure 3 Schematic for systematic review of non-RCT evidence ................................... 54 


Figure 4: KODIAC 4 study flow chart ............................................................................. 74 


Figure 5: KODIAC 5 study flow chart ............................................................................. 75 


Figure 6: Analysis of response rate for Weeks 1–12 in KODIAC 4 (ITT analysis set) .... 84 


Figure 7: Analysis of response rate for Weeks 1–12 in KODIAC 5 (ITT analysis set) .... 84 


Figure 8: Response rates for Weeks 1–12 in the anticipated licensed population in 
KODIAC 4 and 5 (ITT analysis set) ............................................................................... 86 


Figure 9: Change from baseline to Week 12 in number of patients in each EQ-5D domain 
level in the anticipated licensed population in (A) KODIAC 4 and (B) KODIAC 5 ......... 119 


Figure 10: Change from baseline in number of patients in each EQ-5D domain level in 
the anticipated licensed population +Step 3 opioid group in (A) KODIAC 4 and (B) 
KODIAC 5 ................................................................................................................... 120 


Figure 11: MTC subgroup analysis network diagram ................................................... 141 


Figure 12: KODIAC 7 flow chart .................................................................................. 187 


Figure 13: KODIAC 8 flow chart .................................................................................. 188 


Figure 14: Schematic for the systematic review of cost-effectiveness evidence .......... 223 


Figure 15: Decision Analytic Schematic (Week 0-4) .................................................... 231 


Figure 16: Markov model structure, after week 4 ......................................................... 234 


Figure 17: Difference over time of patient transition between health states between 
naloxegol 25 mg and placebo ...................................................................................... 251 


Figure 18: Predicted versus observed responders, naloxegol 25 mg, anticipated licensed 
population ................................................................................................................... 254 


Figure 19: Extrapolation of response predictions (up to 300 days), naloxegol 25 mg, 
anticipated licensed population ................................................................................... 254 


Figure 20: Predicted versus observed responders, placebo, anticipated licensed 
population ................................................................................................................... 255 


Figure 21: Extrapolation of response predictions (up to 300 days), placebo, anticipated 
licensed population...................................................................................................... 256 







Naloxegol (AstraZeneca) 12 


Figure 22: Schematic for the systematic review of HRQL evidence ............................. 272 


Figure 23: Number of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) ................................................................................. 294 


Figure 24: Number of placebo patients in each health state over time (anticipated 
licensed population) .................................................................................................... 294 


Figure 25: Tornado diagram for DSA results (ICER) of naloxegol 25 mg vs placebo 
(anticipated licensed population), parameters varied by ± 20% ................................... 297 


Figure 26: PSA Scatterplot for naloxegol 25 mg vs placebo, anticipated licensed 
population (10,000 simulations) ................................................................................... 298 


Figure 27: CEAC for naloxegol 25 mg vs placebo, anticipated licensed population ..... 299 


Figure 28: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) ................................................................................. 300 


Figure 29: Proportion of naloxegol 25 mg + bisacodyl patients in each health state over 
time (anticipated licensed population).......................................................................... 301 


Figure 30: Proportion of placebo + bisacodyl patients in each health state over time 
(anticipated licensed population) ................................................................................. 301 


Figure 31: Scatter plots for naloxegol 25 mg versus placebo + bisacodyl (anticipated 
licensed population) .................................................................................................... 303 


Figure 32: CEAC for naloxegol 25 mg versus placebo + bisacodyl (anticipated licensed 
population) .................................................................................................................. 303 


Figure 33: Scatter plots for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population) ................................................................................. 304 


Figure 34: CEAC for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population) ................................................................................. 304 


Figure 35: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) ................................................................................. 305 


Figure 36: Proportion of SC methylnaltrexone QAD patients in each health state over 
time (anticipated licensed population).......................................................................... 305 


Figure 37: Scatterplot for Naloxegol 25 mg versus SC methylnaltrexone QAD 
(anticipated licensed population) ................................................................................. 307 


Figure 38: CEAC for naloxegol 25 mg versus SC methylnaltrexone QAD (anticipated 
licensed population) .................................................................................................... 307 


Figure 39: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population + Step 3 opioids) – trial data analysis ........................ 316 


Figure 40: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population + Step 3 opioids) - MTC ............................................ 316 


Figure 41: Proportion of naloxegol 25 mg + bisacodyl patients in each health state over 
time (anticipated licensed population + Step 3 opioids) ............................................... 317 


Figure 42: Proportion of placebo patients in each health state over time (anticipated 
licensed population + Step 3 opioids) .......................................................................... 317 


Figure 43: Proportion of placebo + bisacodyl patients in each health state over time 
(anticipated licensed population + Step 3 opioids) ....................................................... 318 


Figure 44: Proportion of SC methylnaltrexone QAD patients in each health state over 
time (anticipated licensed population + Step 3 opioids) ............................................... 318 







Naloxegol (AstraZeneca) 13 


Figure 45: Proportion of naloxone-oxycodone patients in each health state over time 
(anticipated licensed population + Step 3 opioids) ....................................................... 319 


Figure 46: Scatterplot for naloxegol 25 mg vs placebo (anticipated licensed population + 
Step 3 opioids) ............................................................................................................ 321 


Figure 47: Scatterplot for naloxegol 25 mg versus placebo + bisacodyl (anticipated 
licensed population + Step 3 opioids) .......................................................................... 321 


Figure 48: Scatterplot for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population + Step 3 opioids) ....................................................... 322 


Figure 49: Scatterplot for naloxegol 25 mg versus SC methylnaltrexone QAD (anticipated 
licensed population + Step 3 opioids) .......................................................................... 322 


Figure 50: Scatterplot for naloxegol 25 mg (+ morphine) versus naloxone-oxycodone 
(anticipated licensed population + Step 3 opioids) ....................................................... 323 


Figure 51: Scatterplot for naloxegol 25 mg (+ OXY) versus naloxone-oxycodone 
(anticipated licensed population + Step 3 opioids) ....................................................... 323 


Figure 52: CEAC for naloxegol 25 mg vs. placebo (anticipated licensed population + 
Step 3 opioids) ............................................................................................................ 324 


Figure 53: CEACs for naloxegol 25 mg versus placebo + bisacodyl (anticipated licensed 
population + Step 3 opioids) ........................................................................................ 324 


Figure 54: CEACs for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population + Step 3 opioids) ....................................................... 325 


Figure 55: CEACs for naloxegol 25 mg versus SC methylnaltrexone (anticipated licensed 
population + Step 3 opioids) ........................................................................................ 325 


Figure 56: CEAC for naloxegol 25 mg (+ morphine ) versus OXN (anticipated licensed 
population + Step 3 opioids) ........................................................................................ 326 


Figure 57: CEAC for naloxegol 25 mg (+ OXY) versus naloxone-oxycodone (anticipated 
licensed population + Step 3 opioids) .......................................................................... 326 


Figure 58: Kaplan-Meier curve of comparison to first post-dose SBM without the use of 
rescue medication in KODIAC 4 (ITT analysis set) ...................................................... 404 


Figure 59: Kaplan-Meier curve of comparison to first post-dose SBM without the use of 
rescue medication in KODIAC 5 (ITT analysis set) ...................................................... 404 


Figure 60: Determination of laxative response status .................................................. 409 


Figure 61: Diagnostic plot for Naloxegol 25 mg: exponential ....................................... 445 


Figure 62: Diagnostic plot for Naloxegol 25 mg: Weibull .............................................. 446 


Figure 63: Diagnostic plot for Naloxegol 25 mg: Loglogistic ......................................... 446 


Figure 64: Diagnostic plot for Naloxegol 25 mg: lognormal .......................................... 447 


Figure 65: Diagnostic plot for Placebo: Exponential ..................................................... 448 


Figure 66: Diagnostic plot for Placebo: Weibull ........................................................... 448 


Figure 67: Diagnostic plot for Placebo: Loglogistic ...................................................... 449 


Figure 68: Diagnostic plot for Placebo: Lognormal ...................................................... 450 


 


  







Naloxegol (AstraZeneca) 14 


Abbreviations 


AAPM American Academy of Pain Medicine 


AE Adverse event 


AIC Akaike’s Information Criteria 


ALKS Alkermes 


ALT Alanine aminotransferase 


APS American Pain Society 


ARR Absolute risk reduction 


AST Aspartate aminotransferase 


AUC Assessment of area under the plasma concentration-time curve 


BBB Blood brain barrier 


BD Twice daily 


BFI Bowel function index 


BGR Brooks-Gelman-Rubin 


BIC Bayesian Information Criteria 


BL Baseline 


BLRSQ Baseline Laxative Response Status Questionnaire 


BM Bowel movement 


BMI Body mass index 


BNF British National Formulary 


BOI Burden of illness 


BSS Bristol Stool Scale 


BSW Global Assessment of Treatment, Benefit, Satisfaction, and Willingness to 


Continue 


CEAC Cost-effectiveness acceptability curves 


CFB Change from baseline 


CG Clinical guideline 


CHMP Committee for Medicinal Products for Human Use 


CNS Central nervous system 


CI Confidence interval 


CPRD Clinical Practice Research Datalink 


CSBM Complete spontaneous bowel movement 


CSR Clinical study report 


C-SSRS Columbia-Suicide Severity Rating Scale 







Naloxegol (AstraZeneca) 15 


CV Cardiovascular 


DAE Discontinuation due to adverse event 


DDW Digestive Disease Week 


DSA Deterministic sensitivity analysis 


DIC Deviance information criterion 


ECG Electrocardiogram 


eDiary Electronic diary 


EMA European Medicines Agency 


EQ-5D EuroQol 5 Dimension 


ERG Evidence Review Group 


ESRD End-stage renal disease 


FDA Food and Drug Administration 


FLACC Face, legs, activity, cry, consolability 


FRC Fixed ratio combination 


GI Gastrointestinal 


GP General practitioner 


HCRU Healthcare resource use 


HES Hospital episodes statistics 


HRQL Health-related quality of life 


HS Health state 


HSUV Health state utility values 


IASP International Association for the Study of Pain 


IBD Inflammatory bowel disease 


IBS Irritable bowel syndrome 


ICER Incremental cost-effectiveness ratio 


ICF Informed consent form 


INB Incremental net benefit 


IQR Interquartile range 


ITT Intent-to-treat 


IVRS Interactive voice response system 


LAR Laxative adequate responder 


LIR Laxative inadequate responder 


LP Licensed population 


LUR Laxative unknown responder 







Naloxegol (AstraZeneca) 16 


LY Life year 


LYG Life years gained 


MACE Major adverse cardiovascular events 


MD Mean difference 


MED Morphine equivalent dose 


MEU Morphine equivalent dose units 


mHS Modified Himmelsbach scale 


MID Minimally important difference 


mITT Modified intent-to-treat 


MMRM Mixed model for repeated measures 


MNTX Methylnaltrexone 


MOR Mu-opioid receptor 


MRT Mean residence time 


MTC Mixed treatment comparison 


N/A Not applicable 


NHS National Health Service 


NKTR-118 Naloxegol 


NR Not reported 


NRS Numeric Rating Scale 


OA Osteoarthritis 


OD Once daily 


OED Oxycodone equivalent dose 


OIC Opioid-induced constipation 


OR Odds ratio 


OTC Over the counter 


OXN Oxycodone plus naloxone 


OXY Oxycodone 


PAC-QoL Patient Assessment of Constipation Quality of Life 


PAC-SYM Patient Assessment of Constipation Symptoms questionnaire 


PAMORA Peripherally acting mu-opioid receptor antagonist 


PBAC Pharmaceutical Benefits Advisory Committee 


PK Pharmacokinetics 


PNS Peripheral nervous system 


PP Per-protocol 







Naloxegol (AstraZeneca) 17 


PR Prolonged release 


PRN As required 


PRO Patient reported outcome 


PSA Probabilistic sensitivity analysis 


PSS Personal Social Services 


PSSRU Personal Social Services Research Unit 


QAD Every other day 


QALY(s)  Quality adjusted life year(s) 


RCT Randomised controlled trial 


RMME Repeated measures mixed effects 


RR Relative Risk 


SAE Serious adverse event 


SBM Spontaneous bowel movement 


SC Subcutaneous 


SD Standard deviation 


SE Standard error 


SF-36 Short form 36 


SG Standard gamble 


SLR Systematic literature review 


SMC Scottish Medicines Consortium 


SOC Standard of care 


SPC Summary of product characteristics 


STA Single technology appraisal 


TEAE Treatment emergent adverse event 


TTO Time trade off 


VAS Visual analogue scale 


WHO World Health Organisation 


 


  







Naloxegol (AstraZeneca) 18 


Executive summary 


Burden of disease 


Opioid-induced constipation is one of the most common and debilitating side-
effects of opioid treatment, leading to severe discomfort and impaired quality of 
life. 


Definitions of constipation in England and Wales include opening the bowels fewer than 


three times per week (1) and unsatisfactory defecation as a consequence of infrequent 


bowel movements (BM) and straining to pass a BM (4). Opioid-induced constipation 


(OIC) results from the binding of opioid agonists to mu-opioid receptors in the 


gastrointestinal tract to reduce motility, secretion, and sphincter tone (5). 


OIC is the most widely-recognised side effect reported in patients receiving opioids for 


pain management (6) and available literature suggests that OIC affects 45–80% of 


patients treated for non-cancer pain (7-9) and at least 90% of those treated for cancer 


pain (10). This condition is extremely debilitating for the patient, resulting in diminished 


quality of life and overall well-being (7). Indeed, constipation is rated as the most 


“bothersome” opioid-related side effect by 81% of patients (7), while straining to pass a 


BM is regarded by 58–82% of patients as the most troubling side-effect (7, 11). The 


symptoms of OIC can be so severe and disabling that the patient may reduce the dose 


or even cease their pain medication in order to facilitate having a BM (7, 12, 13). 


Consequences of long-term constipation can include rectal pain, bowel obstruction, a 


ruptured bowel and in rare instances, death (14). 


Current management and unmet need 


There is currently no consensus treatment pathway in the UK for patients with 
OIC. Treatment decisions are based on individual patient symptom profiles. There 
are limited options for patients who have had an inadequate response to 
laxative(s) who require a clinically beneficial and chronic oral treatment option that 
directly targets the underlying cause of their condition. 


Despite the burden of OIC on patients, there is currently no clear consensus on the 


appropriate treatment pathway for patients with OIC in England and Wales. Treatment 


decisions are typically based on individual patient symptom profiles. This may be due in 


part to the multifactorial nature of constipation eg. dehyrdration, mobility in addition to 


OIC (15). 


Laxative(s) are typically used as an initial treatment option for OIC in clinical practice. 


While laxative(s) may alleviate the symptoms of OIC, they do not specifically target the 


underlying cause of the condition. At least 25% of patients with OIC report that they are 


unsatisfied with the laxative(s) available to them (8, 11) and less than 50% of patients 


report that they achieve the desired laxative outcome, such as BMs, at least half of the 


time (16). In addition, xxx of patients with OIC report that being able to have one more 


spontaneous bowel movement (SBM) per week is “extremely important” to them, 


regardless of their number of SBMs per week at baseline (17).  


Patients who have had an inadequate response to one or more laxative(s) (laxative 


inadequate responders[LIR]) and are still experiencing OIC have no option for a specific 


targeted therapy unless they have advanced illness or are eligible for oxycodone. 
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Methylnaltrexone (Relistor®) is a peripherally acting mu-opioid receptor antagonist 


administered by subcutaneous injection. Its use is restricted to patients with advanced 


medical illness under palliative care whose response to usual laxative therapy has not 


been sufficient (18). Naloxone-oxycodone (Targinact®) is a combination therapy where 


the opioid antagonist naloxone is added to the opioid oxycodone (19). It has limited use 


due to dose restrictions to ensure the correct ratio of naloxone to oxycodone; the ratio of 


naloxone to oxycodone is based on the ability of naloxone to cross the blood brain 


barrier and potentially reduce pain relief. It has also been prohibited from use by many 


local health authorities in the absence of robust evidence demonstrating that it is cost-


effective when prescribed as a fixed dose in combination versus oxycodone 


monotherapy plus concomitant laxative use (20-22). Once all treatment options have 


been exhausted, patients with OIC may require rectal interventions to alleviate their 


condition (i.e. suppositories, enema, manual evacuation) which are often unpleasant and 


distressing (23).  


Current evidence demonstrates that there are no effective treatment options that fully 


meet the needs of all OIC patients. LIR patients represent an important population of 


OIC patients with a high unmet need for a clinically beneficial and chronic oral treatment 


option that directly targets the underlying cause of their condition.  


Naloxegol (Moventig™) 


Naloxegol offers OIC patients who have had an inadequate response to laxative(s) 
an effective treatment option that specifically targets the underlying cause of their 
constipation, unlike conventional laxative(s). Naloxegol is the first oral, once daily, 
peripherally acting mu-opioid receptor antagonist that can be dosed 
independently of the patient’s opioid.  


Naloxegol is anticipated to be licensed for the treatment of OIC in adult patients who 


have had an inadequate response to laxative(s) and is intended for use as part of a 


holistic approach to constipation management. This includes using stimulant laxatives as 


required and behavioural and other pharmacological interventions where few treatment 


options currently exist. Naloxegol is a pegylated derivative of the mu-opioid receptor 


antagonist naloxone with minimal ability to penetrate the blood brain barrier at clinically 


relevant doses, where it could potentially reduce the pain-relief effects of the opioid. 


Naloxegol preferentially binds to mu-opioid receptors in the gastrointestinal (GI) tract, 


disrupting the agonist action of opioids on these receptors that lead to OIC without 


impacting the central analgesic effects of opioids on the central nervous system.  


Compared to currently available treatments:  


 Naloxegol offers physicians and patients flexibility in dosing as, unlike other 


treatment options, such as naloxone-oxycodone, it can be used independently of the 


opioid prescribed.  


 Naloxegol requires no up-titration, unlike conventional laxatives, and thus is simpler 


to manage for both patients and physicians.  


 Naloxegol is an oral, daily treatment that offers patients:  


o more convenient management of their OIC in contrast to current treatment 


options, such as methylnaltrexone, which as a subcutaneous injection would 


normally be administered by a healthcare professional (24).  
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o a convenient way for patients to effectively manage their OIC, without 


impacting significantly on a, potentially already, high pill burden associated 


with the treatment of their underlying condition. In addition, the single daily 


dose may be less than the volume of currently available laxatives required to 


achieve highest tolerated effective doses. 


 Potential to improve patient adherence: OIC can adversely affect adherence to opioid 


pain-management regimens impacting pain management. Reducing OIC without 


impacting on the analgesic effects of the opioid is likely to improve patient adherence 


to opioid treatment and improve pain control as a barrier to optimal use has been 


removed. 


Naloxegol received CHMP positive opinion on September 25, 2014. Marketing 


authorisation from the European Medicines Agency is expected in December 2014.   


Naloxegol will be supplied as 12.5 mg and 25 mg film-coated tablets (30 tablets per 


pack), with a recommended dose of 25 mg once daily. A price range has been 


submitted, however, the list price is anticipated to be £55.20 per pack. The price for 28 


days of treatment is anticipated to be £51.52.  


A price range has been submitted owing to uncertainty based on not yet having 


marketing authorisation and thus no agreement with the Department of Health on price. 


It is anticipated that naloxegol will be prescribed for as long as a patient remains on 


opioid therapy.  


Place in therapy  


Patients who develop OIC that is not adequately relieved by currently available 


laxative(s) have a clear unmet clinical need. Laxative inadequate response may be 


defined as, in line with the key KODIAC trial and anticipated license: OIC symptoms (i.e. 


incomplete BM, hard stools, straining, or false alarms) of at least moderate severity while 


taking at least one laxative class for a minimum of four days. 


In line with the anticipated licensed indication, naloxegol could fit into the treatment 


pathway as:  


 An alternative treatment option to existing laxative(s) for patients who have had a 


laxative inadequate response to at least one laxative class 


 


 An alternative treatment option for patients who are experiencing inadequate 


response provided by laxative(s) who would be suitable for methylnaltrexone or 


naloxone-oxycodone, that is, those who have advanced illness and are receiving 


palliative care or are suitable for oxycodone 


 


 An alternative treatment option for patients no longer on active therapy requiring rectal 


intervention 
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Clinical evidence  


Naloxegol demonstrates significant improvements in the clinical symptoms of OIC 
and patient quality of life. 


The efficacy of naloxegol has been demonstrated in two identically designed, Phase III, 


randomised, placebo-controlled studies in patients with non-cancer related pain and OIC 


(KODIAC 4 and 5). The primary outcome in both studies was the response to study drug, 


defined as ≥3 SBMs per week and a change from baseline of ≥1 SBM per week for at 


least 9 out of the 12 study weeks and 3 out of the last 4 study weeks. A key feature of 


KODIAC 4 and 5 was the inclusion of a pre-specified subpopulation of patients, the 


laxative inadequate response (LIR) group, which represents the anticipated licensed 


indication for naloxegol (KODIAC 4, n=350; KODIAC 5, n=370 across all treatment arms 


in the LIR group). The LIR population in these studies was defined as patients who had 


reported taking at least one laxative class for a minimum of four days within the two-


week period prior to the screening visit concurrent with at least moderately severe 


symptoms of OIC (i.e. incomplete BMs, hard stools, straining or false alarms). To enable 


robust comparisons of naloxegol versus placebo, KODIAC 4 and 5 were powered to 


detect statistically significant differences in response to study drug in the LIR population.  


In the LIR population (please note all data below is in this population): 


 Naloxegol 25 mg (recommended dose) resulted in significantly higher response rates 


in LIR patients compared with placebo in both trials (KODIAC 4, 48.7% vs 28.8% 


patients, respectively; p=0.002: KODIAC 5, 46.8% vs 31.4% patients, respectively; 


p=0.014). 


 In both studies, naloxegol showed a consistent improvement in a range of secondary 


endpoints that assessed all clinically relevant aspects of OIC: 


o Naloxegol resulted in shorter time to first post-dose SBM compared with 


placebo in both trials (KODIAC 4, 5.4 hours versus 43.4 hours in the 


naloxegol 25mg and placebo groups, respectively: KODIAC 5, 12.8 hours 


versus 38.2 hours in the naloxegol 25 mg and placebo groups, respectively  


o Naloxegol was associated with an increase in the total SBMs per week in 


both studies (KODIAC 4, 4.7, and 3.4 in the naloxegol 25 mg and placebo 


groups, respectively: KODIAC 5, 4.8, and 3.5 in the naloxegol 25 mg and 


placebo groups, respectively). 


o The number of days per week with at least 1 SBM was greater in the 


naloxegol treatment groups in the anticipated licensed population compared 


with placebo (KODIAC 4; 3.9 and 2.9 days in the naloxegol 25 mg and 


placebo groups, respectively: KODIAC 5; 3.9, and 3.0 days in the naloxegol 


25 mg and placebo groups, respectively). 


o Use of rescue medication at least once over the treatment period was greater 


in the placebo groups compared with the naloxegol treatment groups in the 


anticipated licensed population in both studies (KODIAC 4; 56.4%, and 76.3% 


of naloxegol 25 mg and placebo patients, respectively: KODIAC 5; 62.9% and 


76.9% of naloxegol 25 mg and placebo patients, respectively). 
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Naloxegol treatment was associated with symptomatic improvement and enhanced 


quality of life as measured across three patient reported outcome instruments.  


 In both KODIAC 4 and 5, in the LIR population, naloxegol treatment was associated 


with greater reductions across all domains in Patient Assessment of Constipation 


symptoms (PAC-SYM) compared with placebo, indicating improvement in symptoms. 


 In both studies, patients receiving naloxegol in the LIR population demonstrated 


greater reductions across all domains in the Patient Assessment of Constipation 


Quality of Life questionnaire (PAC-QoL) questionnaire compared with placebo, 


indicating improved quality of life. 


 The EQ-5D scores collected in both studies demonstrate that there is a trend towards 


a greater number of patients reporting no problems across the domains and fewer 


patients reporting moderate problems who are receiving naloxegol compared with 


placebo. 


 


Naloxegol is well-tolerated. 


The safety profile of naloxegol has been well characterised in more than 850 patients in 


KODIAC 4 and KODIAC 5, and is further supported by the results of KODIAC 7, a 12 


week safety extension study of KODIAC 4. Longer-term safety data presented in 


KODIAC 8 demonstrates that naloxegol was well-tolerated for up to 52 weeks of 


treatment with an adverse event (AE) profile that was generally consistent with that 


observed in the pivotal RCTs. The majority of AEs in all studies were mild to moderate in 


intensity. In all studies, the most frequently reported AEs associated with naloxegol 


treatment were GI symptoms (abdominal pain, diarrhoea, and nausea), the majority of 


which occurred within the first 7 days of starting treatment and resolved within one week. 


Due to the nature of the condition under investigation and the pharmacological action of 


the medicinal product, AEs of this nature could be expected. 


Cost-effectiveness of naloxegol  


Naloxegol is a cost-effective treatment option in the UK for patients with OIC who 
have experienced an inadequate response to laxative(s). 


Model Structure: a de novo model was constructed to compare the cost-effectiveness 


of naloxegol based on the patients enrolled in KODIAC 4 & 5 for the treatment of adult 


patients with OIC who have had an inadequate response to laxative(s). The model was 


comprised of a decision-tree structure for the first 4 weeks of treatment, followed by a 


Markov structure over a time horizon of up to a maximum of 5 years.   


This approach was taken in order to accurately represent the course of the condition and 


of treating OIC. The approach is in-line with models previously created, as well as the 


feedback upon them, for OIC and similar conditions (22, 25-27).  


Comparators: the model compares naloxegol 25 mg (recommended dose) with: 


 Placebo (which represents patients not on active therapy)   


 Placebo in combination with bisacodyl (where bisacodyl is used as a proxy for 


stimulant laxative use as required) 


 Methylnaltrexone  
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 Naloxone-oxycodone 


Results are also presented for naloxegol 25 mg plus bisacodyl to demonstrate the cost-


effectiveness of naloxegol when used in combination with a stimulant laxative. This 


scenario is considered most clinically relevant given the multifactorial nature of 


constipation and clinical guidance obtained via an advisory board and AstraZeneca 


sponsored research (28-30).  


In the absence of robust data enabling an indirect comparison with rectal interventions, a 


cost minimisation analysis calculated how many months of naloxegol treatment could be 


given for the cost of one rectal intervention.  


Base Case Results: in the base case analysis (the inputs of which are based on the 


KODIAC 4 & 5 data) the ICER for naloxegol vs placebo is £10,849 per QALY gained for 


a 5 year time horizon.  


However it is the opinion of AstraZeneca that the most clinically relevant comparisons 


are;  


 Naloxegol 25 mg vs placebo in combination with bisacodyl. The ICER is £12,639 


per QALY gained 


 Naloxegol 25 mg plus bisacodyl versus placebo in combination with bisacodyl. 


The ICER is £11,175 per QALY gained 


Please see Table 1 for a table of results for each comparator considered in the base 


case analysis:  


Table 1: Base-case cost-effectiveness results 


 Naloxegol 25 
mg (+ 
bisacodyl) 


Placebo (vs 
Naloxegol 25 
mg)  


Placebo + 
bisacodyl (vs 
Naloxegol 25 
mg) 


Placebo + 
bisacodyl 


(vs Naloxegol 25 
mg + bisacodyl) 


Technology 
acquisition costs  


£302 (£361) £0.00 £1.00 £1.00 


Other costs £971 (£951) £1,016 £999 £999 


Total costs £1,272 (£1,313) £1,016 £1,000 £1,000 


Difference in 
total costs 


N/A £256 £272 £313 


LYG 4.534 (4.534) 4.534 4.534 4.534 


LYG difference N/A 0.000 0.000 0.000 


QALYs 2.686 (2.693) 2.663 2.665 2.665 


QALY difference N/A () 0.024 0.0215 0.028 


ICER N/A () £10,849 £12,639 £11,175 


Abbreviations: LYG, life years gained; QALYs, quality adjusted life year(s); ICER, incremental cost-
effectiveness ratio.         
 


Scenarios and Sensitivity Analyses: a large number of sensitivity and scenario 


analyses were completed in order to demonstrate the robustness of the model to 


changes in the model parameters and assumptions. These included analyses on 


treatment effect, extrapolation assumptions, utility and cost assumptions and in nearly all 
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of these sensitivity analyses naloxegol was found to be cost-effective at a willingness to 


pay threshold of <£20,000. 


A probabilistic sensitivity analysis was undertaken for the base case comparison with 


placebo. Derived from this, naloxegol 25 mg has a probability of 91% of being cost-


effective at a willingness to pay threshold of <£20,000. 


Naloxegol was found to be dominant vs methylnaltrexone and naloxone-oxycodone, 


when naloxegol is used with oral morphine. In addition to these results, compared with 


rectal interventions, naloxegol can be provided for 0.68 months for the same cost as a 


rectal intervention given at the patient’s home and for 43.02 months if the rectal 


intervention is given in an inpatient care hospital setting 


 


Conclusion  


 Patients taking opioids who develop OIC as a consequence currently have 


limited treatment options when conventional laxative(s) prove insufficient in 


alleviating the condition, which results in debilitating symptoms that can 


adversely affect adherence to opioid treatment and negatively impact quality of 


life.  


 Naloxegol provides an oral treatment option that directly targets the cause of 


OIC and can be used with existing opioid treatment at any dose, unlike current 


treatments available. This gives patients a simple, flexible and convenient 


treatment option for the management of their OIC. 


 The pivotal RCTs demonstrate that: 


o Naloxegol has proven efficacy in those patients with substantial unmet 


need; patients with LIR. Naloxegol was associated with an increase in 


the 4-5 total SBMs per week in KODIAC 4 and 5 studies. OIC patients 


report that an increase of even one more SBM per week is meaningful to 


them (17).  


o Naloxegol is the first opioid antagonist to have demonstrated efficacy in 


this LIR population.  


 Naloxegol is associated with symptomatic improvement and enhanced quality 


of life. Patients with OIC are already burdened due to their underlying 


condition, and naloxegol offers significant improvement in the symptoms of 


OIC, including a reduction in straining, regarded by a substantial proportion of 


patients as one of their most troubling side-effects. 
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 Naloxegol is a cost-effective treatment option in the UK for patients with OIC 
who have experienced an inadequate response to laxative(s). 


In summary, naloxegol is an efficacious, tolerable and cost-effective peripherally 
acting mu-opioid antagonist for the treatment of patients with an inadequate 
response to laxative(s) that provides an alternative treatment with added benefits 
compared with the limited options available. Naloxegol should form part of an 
integrated management approach to OIC that may also include behavioural and 
other pharmacological interventions. 
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Section A – Decision problem 


1 Description of technology under assessment 


1.1 Give the brand name, approved name and, when appropriate, 
therapeutic class. For devices, provide details of any different versions 
of the same device. 


Brand name: Moventig™ 


Approved name: naloxegol 


Therapeutic class: naloxegol is a peripherally acting mu-opioid receptor antagonist 


(PAMORA), ATC code: A06AH03 


1.2 What is the principal mechanism of action of the technology? 


Opioids exert their main analgesic effects primarily via agonist activity at mu-opioid 


receptors which are widely distributed throughout the central nervous system (CNS) (31). 


However, many of the common side-effects associated with opioid use, such as impaired 


gastrointestinal (GI) motility, are as a result of activation of peripherally located mu-opioid 


receptors in the GI tract(31). Binding of opioids to these receptors results in dysmotility, 


reduced fluid secretion and impairment of sphincter tone (Figure 1). Together, these 


effects contribute to the constipating side-effects of opioids (32).  


Naloxegol is an orally administered pegylated derivative of the mu-opioid receptor 


antagonist naloxone with limited ability to cross the blood brain barrier at clinically 


relevant doses (33). Pegylation of the parent molecule confers the following beneficial 


properties:  


1. Naloxegol is a substrate of the P-glycoprotein (P-gp) transporter. Due to the 


substrate properties of P-gp transporters, the ability of naloxegol to cross the 


blood brain barrier is minimal  


2. Pegylation of naloxone results in increased molecular weight and thus reduced 


passive permeability across membranes, including the blood brain barrier 


3. Pegylation increases the bioavailability of the molecule 


Unlike conventional laxatives, naloxegol targets the underlying causes of opioid-induced 


constipation (OIC) by preferentially binding to mu-opioid receptors in the GI tract, thus 


displacing opioids from these receptors, i.e. the agonist action of opioids on mu-opioid 


receptors that results in OIC is disrupted (32).  


Due to the limited ability of naloxegol to permeate the blood brain barrier, the 


antagonistic effects of naloxegol are essentially restricted to mu-opioid receptors located 


outside of the CNS. As a result, naloxegol alleviates OIC without reducing the central 


analgesic effects of opioids.  
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Figure 1: Mechanism of action of naloxegol 


 


Abbreviations: BBB, blood brain barrier; CNS, central nervous system; GI, gastrointestinal; MOR, mu-opioid 
receptor; OIC, opioid-induced constipation; PNS, peripheral nervous system. 


1.3 Does the technology have a UK marketing authorisation/CE marking for 
the indications detailed in this submission? If so, give the date on 
which authorisation was received. If not, state current UK regulatory 
status, with relevant dates (for example, date of application and/or 
expected approval dates). 


CHMP positive opinion was granted on September 25, 2014 and marketing authorisation 


from the European Medicines Agency is expected in December, 2014. 


1.4 Describe the main issues discussed by the regulatory organisation 
(preferably by referring to the [draft] assessment report [for example, 
the EPAR]). If appropriate, state any special conditions attached to the 
marketing authorisation (for example, exceptional 
circumstances/conditions to the licence). 


The EPAR opinion has yet to be received and a copy will be provided to NICE upon 


receipt. The main points from the regulatory discussions are provided below: 


The absence of relevant data on the treatment of OIC in cancer pain patients  


In the absence of data on the treatment of OIC in cancer pain patients, the CHMP asked 


AstraZeneca to justify the extrapolation of the available efficacy and safety data in OIC 


non-cancer patients to the treatment of OIC patients with cancer pain. In assessing the 


available evidence, the CHMP considered that AstraZeneca had attempted to conduct a 


Phase III, multicentre, global study dedicated to assessing the efficacy and safety of 


naloxegol in patients with cancer related pain and OIC (KODIAC 6). However, severe 


recruitment difficulties meant the study had to be terminated early with only 14 of the 


required 366 patients randomised. An additional non-interventional burden of illness 


study also proved challenging with only 23 of the projected 130 cancer pain patients 


enrolled after nearly 9 months. Data collection is currently on-going for this cohort.  
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It was also discussed that there is no published evidence that opioid receptor 


pharmacology, density or location in cancer pain patients is substantially different from 


that of non-cancer pain patients. Thus, AstraZeneca presented their position that there is 


no scientific rationale to expect the pharmacodynamic properties of naloxegol to differ in 


patients with cancer pain to those with non-cancer pain. This is supported by data from 


other peripherally acting mu-opioid receptor antagonist (PAMORAs) which showed no 


decrease in efficacy in patients with OIC and cancer pain compared with patients with 


OIC and non-cancer pain: two Phase III studies using methylnaltrexone administered 


subcutaneously to treat patients with OIC and advanced illness (59% and 81% had 


cancer pain; (34, 35)) and one Phase II study using oral oxycodone/naloxone prolonged-


release to treat OIC patients with moderate/severe cancer pain (36). Furthermore, in one 


of the studies (35) a logistic regression analysis of methylnaltrexone-treated patients 


found that rescue-free laxation within 4 hours of the first dose did not vary according to 


diagnosis (cancer/non-cancer). In addition, there were no substantial differences in the 


safety profiles of these drugs in patients with cancer pain compared with patients with 


non-malignant pain (35, 36).  


AstraZeneca acknowledged that additional safety data for naloxegol in cancer pain 


patients should be collected on an ongoing basis and committed to conducting a further 


observational study in cancer pain patients as part of the risk management plan. 


However, it was AstraZeneca’s position that these patients, who not only suffer the 


discomfort associated with their malignancies and the side-effects of the therapies used 


to treat them but also the additional comorbidity of OIC, should not be deprived of the 


option to seek potential benefit from naloxegol. Following consideration of the evidence, 


the CHMP granted a positive opinion for naloxegol with a licence that does not exclude 


patients with OIC and cancer pain subject to the post-approval safety study.  


It is anticipated that naloxegol will only be contraindicated in the following patients with 


cancer pain:  


 Patients with underlying cancer who are at a heightened risk of gastrointestinal (GI) 


perforation, such as those with; 


o  underlying malignancies of the GI tract or peritoneum 


o  recurrent or advanced ovarian cancer 


o  vascular endothelial growth factor inhibitor treatment 


1.5 What are the (anticipated) indication(s) in the UK? For devices, provide 
the (anticipated) CE marking, including the indication for use. 


The anticipated indication for naloxegol is the treatment of opioid-induced constipation 


(OIC) in adult patients who have had an inadequate response to laxative(s).  


In the pivotal RCTs for naloxegol (presented in section 6.3), to qualify as a laxative 


inadequate responder, patients had to have reported concurrent OIC symptoms of at 


least moderate severity (i.e. incomplete bowel movement, hard stools, straining or false 


alarms) while taking at least one laxative class for a minimum of 4 days during the two 


week period prior to the study screening period (33). Thus, naloxegol is indicated for any 


patient with OIC after inadequate response of one laxative class. 
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1.6 Please provide details of all completed and ongoing studies from which 
additional evidence is likely to be available in the next 12 months for 
the indication being appraised. 


There are no ongoing studies and no additional studies anticipated to be completed over 


the next 12 months. 


1.7 If the technology has not been launched, please supply the anticipated 
date of availability in the UK. 


The anticipated date of availability in the UK is XX.  


1.8 Does the technology have regulatory approval outside the UK? If so, 
please provide details. 


On September 16, 2014, naloxegol was approved by the US Food and Drug 


Administration (FDA) for the treatment of OIC in adults with chronic non-cancer pain 


(37).  


1.9 Is the technology subject to any other form of health technology 
assessment in the UK? If so, what is the timescale for completion? 


Scottish Medicines Consortium: planned submission in May 2015. 


The All Wales Medicines Strategy Group has been contacted by AstraZeneca and has 


been informed that naloxegol is currently being assessed by NICE under the Single 


Technology Appraisal process. 


1.10 For pharmaceuticals, please complete the table below. If the unit cost of 
the pharmaceutical is not yet known, provide details of the anticipated 
unit cost, including the range of possible unit costs. 


 


Table 2: Unit costs of technology being appraised 


Pharmaceutical formulation Each film-coated tablet contains naloxegol 
oxalate equivalent to 25 mg naloxegol. A 
12.5 mg dose is also available 


Acquisition cost (excluding VAT) Naloxegol is supplied as 12.5 mg and 25 
mg film-coated tablets (30 tablets per 
pack), with a recommended dose of 25 mg 
once daily. The list price for a 30 tablet 
pack of 25 mg or 12.5 mg tablets is 
anticipated to be £55.20 equating to a daily 
cost of £1.84. Please note that a price 
range has been submitted owing to 
uncertainty based on not yet having 
marketing authorisation and thus no 
agreement with the Department of Health. 
Although a range has been provided the 
£1.84 price should be used for the 
purposes of the evaluation 


Method of administration Oral 


Doses The recommended dose is 25 mg. A 12.5 
mg dose is available for patients requiring 
necessary dose adjustments (see below) 
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Dosing frequency Naloxegol should be taken once daily 
either on an empty stomach at least 30 
minutes before the first meal of the day or 
2 hours after the first meal of the day 


Average length of a course of treatment It is anticipated that naloxegol will be 


prescribed for as long as the patient 


remains on opioid therapy. Data from an 


analysis of the CPRD database showed 


that, for patients with at least 182 days of 


continuous opioid exposure*, the mean 


duration of opioid use in patients receiving 


opioids for non-cancer pain and cancer 


pain management is approximately 18 


months and 15 months, respectively (30, 


89). 


*Additional screening criteria were applied 
including ensuring patients had at least 
one year of data prior to index date (and 
posterior to practice "up-to-standard" 
date), were naive to opioid prior to index 
date, older than 18 and excluding patients 
with less than 5 year of follow-up and still 
on index treatment at the end of follow-up   


Average cost of a course of treatment The price for 28 days of treatment is 
£51.52  


Anticipated average interval between courses of 
treatments 


Naloxegol is intended for chronic use and 
is to be taken alongside opioid therapy. in 
the event the patient no longer requires 
laxation and naloxegol is discontinued, but 
the patient subsequently experiences 
opioid-induced constipation again, the 
interval between courses could be 4–14 
days as per the naloxegol trial definition for 
confirmation of an inadequate response to 
laxative(s). However, if the patient is 
experiencing adequate laxation while 
receiving naloxegol, the patient should 
continue on naloxegol therapy for as long 
as they continue opioids 


Anticipated number of repeat courses of treatments For as long as the patient continues on 
opioid therapy, naloxegol would be 
continued  


Dose adjustments Patients with renal impairment 


The starting dose for patients with 
moderate or severe renal insufficiency is 
12.5 mg. If side effects impacting 
tolerability occur, naloxegol should be 
discontinued. The dose can be increased 
to 25 mg if 12.5 mg is well tolerated by the 
patient. No dosage adjustment is required 
for patients with mild renal impairment. 


CYP3A4 inhibitors 


The starting dose for patients taking 
moderate CYP3A4 inhibitors (e.g. 
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diltiazem, verapamil) is 12.5 mg once 
daily. The dose can be increased to 25 mg 
if 12.5 mg is well tolerated by the patient. 


Gastrointestinal adverse events 


For patients with severe/persistent or 
worsening gastrointestinal adverse events 
consideration may be given to reducing the 
dose to 12.5 mg, depending upon the 
response and tolerability of individual 
patients. 


 


1.11 For devices, please provide the list price and average selling price. If 
the unit cost of the device is not yet known, provide details of the 
anticipated unit cost, including the range of possible unit costs. 


N/A 


1.12 Are there additional tests or investigations needed for selection, or 
particular administration requirements for this technology? 


In patients with any condition which may result in increased potential for GI perforation 


(e.g. severe peptic ulcer disease, Crohn’s disease, active or recurrent diverticulitis, 


infiltrative GI tract malignancies, or peritoneal metastases), caution with regards to the 


use of naloxegol should be exercised. In such instances, healthcare professionals may 


perform an abdominal x-ray (or similar) at their own discretion. The overall benefit-risk 


profile for each patient should therefore be taken into account.  


Naloxegol should be prescribed with caution in patients with clinically important 


disruptions to the blood brain barrier (e.g. advanced Alzheimer’s, active multiple 


sclerosis, CNS metastases, primary brain malignancies etc.). Such patients should be 


observed for potential CNS effects, such as opioid withdrawal symptoms and/or 


interference with opioid analgesia.  


Other anticipated contraindications for the use of naloxegol do not require any additional 


tests or investigations.  


1.13 Is there a need for monitoring of patients over and above usual clinical 
practice for this technology? 


There is no requirement to monitor patients receiving naloxegol over and above usual 


clinical practice. 


1.14 What other therapies, if any, are likely to be administered at the same 
time as the intervention as part of a course of treatment? 


There is no stated requirement for routine pre-medication in the product SPC. However, 


as naloxegol is indicated for the treatment of OIC, it is intended that naloxegol will only 


be administered as add-on therapy to existing opioid therapy. When naloxegol therapy is 


initiated, it is recommended that all currently used laxative maintenance therapy should 


cease, until the clinical effects of naloxegol are determined. However, the multifactorial 


nature of OIC may mean that some patients continue to use laxatives in a PRN manner 


to address other contributing factors of their constipation not caused by opioids. For 


example, symptoms that result from inactivity due to patients’ underlying conditions, or 


potential under-hydration and other medications such as anticholinergics.  
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2 Context 


2.1 Please provide a brief overview of the disease or condition for which 
the technology is being used. Include details of the underlying course 
of the disease. 


Opioid-induced constipation (OIC) is the most common, persistent and debilitating side-


effect reported in patients receiving opioids to manage pain (12). The analgesic effects of 


opioids are primarily exerted through mu-opioid receptors in the central nervous system 


(CNS) (31). However, when opioids bind to peripherally located mu-opioid receptors in 


the gastrointestinal (GI) tract, normal intestinal motility, sphincter tone and mucosal 


secretion into the GI tract is disrupted while fluid absorption from the GI tract is increased 


(5). The result is an accumulation of hard, dry stools that are difficult to pass (38). Other 


GI-related opioid-induced symptoms include abdominal pain, nausea, overflow diarrhoea 


and incontinence and faecal impaction (39).  


The NICE definition of constipation is unsatisfactory defecation due to infrequent bowel 


movements, difficult stool passage, or a feeling of incomplete evacuation (40). According 


to The British Society of Gastroenterology, doctors define constipation as opening the 


bowels less than three times per week (1) which also constitutes one of the Rome III 


criteria for a diagnosis of constipation (41). Longer term consequences of constipation 


include rectal pain and burning, the formation of haemorrhoids, bowel obstruction, 


potential bowel rupture and in rare cases, death (14). 


There is currently no universal definition of OIC as the condition and severity of 


symptoms can vary from one patient to the next. A recent consensus definition of OIC 


was developed by a working group of international clinical and basic science experts in 


pain medicine, palliative care, gastroenterology and gut neurobiology as follows (42): 


 “A change when initiating opioid therapy from baseline bowel habits that is 


characterised by any of the following: reduced bowel movement frequency, 


development or worsening of straining to pass bowel movements, a sense of 


incomplete rectal evacuation, or harder stool consistency.” 


 


When asked to give their thoughts on this statement at a recent AstraZeneca Advisory 


Board meeting on OIC, comments from the advisorsa included the fact that the definition 


does not take overflow incontinence into account. Also, it does not include the subjective 


experience of patients, as patients sometimes deny that they are constipated, despite 


the presence of upper GI symptoms (29).  


OIC occurs in approximately 45–80% of patients receiving opioids for non-cancer pain 


(7-9) and in at least 90% of patients receiving opioids for the management of cancer-


related pain (10). Consequently, OIC has been demonstrated to have a negative impact 


on patient quality of life (QoL) and overall well-being (7). A survey of patients in the US 


                                                
a
 XXXXX 
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and Europe reported that the opioid-induced GI side-effects regarded as the most 


“bothersome” in order of rank were constipation (81% of patients), straining to pass a 


bowel movement (58% of patients) and bowel movements too hard or too small (50% of 


patients) (7). OIC can be disabling and troublesome to patients to the extent that some 


reduce the dose or even discontinue their opioid medication in order to have a bowel 


movement, thus compromising optimal pain management (7, 12, 13).    


Many people will experience constipation at some time in their lives. In the majority of 


cases, this is classified as functional constipation and can be effectively treated with 


laxative(s) (43). However, while OIC is acknowledged as a common and significant side-


effect of opioid treatment, there are few guidelines that offer specific protocols for the 


management or prevention of OIC and consequently there is currently 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX(44)


. One reason for this may be the multifactorial nature of the condition which requires 


patients to be treated individually depending on their underlying condition and other 


confounding factors.  


It is widely accepted that inactivity, inadequate hydration and opioids independently lead 


to constipation. In addition to the reduction in intestinal motility that results from the use 


of opioids, patients with OIC are often inactive as a result of their underlying condition 


(5). Patients with constipation are often encouraged to make dietary and lifestyle 


modifications, such as increasing their fluid and fibre intake and taking regular exercise 


(45). However, this is difficult for many OIC patients due to their underlying condition 


which is causing their pain.  


As with functional constipation, laxative(s) are typically used as the first-line treatment for 


OIC in clinical practice, although bulking agents are not recommended as they may 


cause obstruction (45). However, due to differences in the mechanisms of functional 


constipation and OIC, patients with OIC may not respond adequately to laxative(s) (42). 


Laxative(s) are only effective in alleviating the symptoms of constipation that result from 


inactivity and poor hydration and do not specifically target the opioid-related mechanisms 


that additionally contribute to constipation in these patients. A recent global burden of 


illness study found that at least 89% of OIC patients reported inconsistent efficacy with 


their laxative use (11). A US survey of patients receiving opioid treatment for non-cancer 


related pain reported that only 46% of patients achieved the desired treatment result at 


least 50% of the time according to the study criteria (16). Another US population web-


based survey found that 25% of respondents using opioids for the management of non-


cancer pain reported dissatisfaction with available laxatives, while 45% reported 


experiencing diarrhoea or urgency while using laxatives (8). Unfortunately, many patients 


who fail to achieve an adequate response to one laxative then switch to an alternative 


laxative, without targeting the underlying cause of their OIC. 


While it is evident from the literature that there are a substantial number of OIC patients 


with an inadequate response to laxative(s), there is currently no accepted method for 


defining this subpopulation in clinical practice. 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxx(44). See section 10.14 for further details on this survey. The 


definition of a laxative inadequate response used in the pivotal trials for naloxegol 


(KODIAC 4 and 5, section 6.3) is therefore provided in the absence of any clinically 


accepted alternative. To be classified as a laxative inadequate responder in the trials, 
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patients had to have reported OIC symptoms of at least moderate severity (i.e. 


incomplete bowel movement, hard stools, straining, or false alarms) while taking at least 


one laxative class for a minimum of four days during the pre-study period (33). The 


baseline patient characteristics of this population in KODIAC 4 and 5 were representative 


of patients who would be treated in clinical practice in terms of reduced frequency of 


spontaneous bowel movements (SBMs), straining to pass a bowel movement (BM), 


passing hard stools etc.  


When laxative(s) alone have provided inadequate pharmacological relief of constipation, 


patients may be treated with formulations containing opioid antagonists. Peripherally 


acting mu-opioid receptor antagonists (PAMORAs) are pharmacological agents that 


block the agonist effects of opioids on the gut with limited capacity to cross the blood 


brain barrier and hence have minimal effects on the central analgesic effects of the 


opioid medication. Methylnaltrexone is currently the only PAMORA available for the 


treatment of OIC in the UK. It is indicated for the treatment of OIC in adult patients with 


advanced illness receiving palliative care and in whom usual laxative therapy has been 


unsuccessful (18). In addition, it is a subcutaneous injection which is usually 


administered in a healthcare setting, 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. Methylnaltrexone’s limited 


indication and issues around administration both mean that methylnaltrexone has very 


limited use in clinical practice.   


Physicians may also consider prescribing naloxone-oxycodone (Targinact®), an oral 


combination therapy in which the opioid antagonist naloxone is added to the opioid 


oxycodone to competitively inhibit the action of oxycodone at opioid receptors in the GI 


tract, thus reducing the risk of OIC (19). The obvious drawback is that oxycodone will not 


be suitable for all patients requiring opioid medication and even for those in whom it is 


appropriate, the use of naloxone-oxycodone is limited to set doses to ensure the correct 


ratio of naloxone to oxycodone. The maximum daily dose of naloxone-oxycodone is 80 


mg oxycodone and 40 mg naloxone. Administration of supplemental prolonged release 


oxycodone (up to a maximum daily dose of 400 mg) may be considered for patients 


requiring higher pain relief. However, in these circumstances, the beneficial effects of 


naloxone on bowel function may be impaired. This means that naloxone-oxycodone may 


not provide adequate relief from OIC for many patients requiring stronger pain 


management (19). In addition, cost-effectiveness of naloxone-oxycodone versus 


oxycodone monotherapy with concomitant laxatives has not been robustly proven 


according to local health authorities (22). In addition, naloxone-oxycodone has a different 


decision problem to naloxegol as in line with NICE CG 140 could see clinicians use it as 


a prophylactic option. In summary, based on the aforementioned limitations, naloxone-


oxycodone may not be an appropriate choice for physicians to prescribe for patients 


requiring second-line treatment for OIC (i.e. patients who continued to have at least 


moderate symptoms of OIC while taking at least one laxative class for a minimum of 4 


days).    


If OIC persists and all treatment options have been exhausted, rectal interventions such 


as suppositories and enemas may be necessary and finally, manual evacuation of the 


impacted stool may be necessary. Besides being unpleasant, these procedures can 


increase patient anxiety and may have further negative impacts on health (23). 
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As OIC tends to persist for as long as the opioid therapy is administered, it can be 


associated with a considerable economic burden. Patients with OIC often have 


diminished quality of life and as a consequence may require the use of additional 


healthcare resources (25). A study conducted in Sweden reported that the biggest 


drivers of total healthcare costs in patients with OIC were indirect costs as a result of 


absenteeism from employment followed by costs for outpatient care (46).     


In summary, evidence in the literature demonstrates that there is a substantial 


subpopulation of patients with OIC for whom the current treatment options do not provide 


the required relief from their symptoms, i.e. patients who have an inadequate response 


to laxative(s) therapy (see section 1.5). Consequently, patients with OIC who have an 


inadequate response to laxative(s) have a clear and substantial unmet medical need and 


would therefore benefit from a novel oral treatment option that directly targets the 


underlying pathophysiology of the disease in the GI tract with limited capacity to cross 


the blood brain barrier.  


2.2 Please provide the number of patients covered by this particular 
therapeutic indication in the marketing authorisation and also including 
all therapeutic indications for the technology, or for which the 
technology is otherwise indicated, in England and Wales and provide 
the source of the data. 


The prevalence of OIC patients in England and Wales is not known, largely due to the 


lack of an ICD-10 code that prevents more reliable quantification. However, studies 


provide evidence that up to 80% of patients receiving opioid therapy for non-cancer pain 


and at least 90% of cancer pain patients report OIC as an unwanted side effect of their 


treatment (7-10). In addition, scientific literature suggests that 50-80% of patients taking 


laxatives for OIC report dissatisfaction with laxative treatment (8, 11), or that their 


treatment does not improve or alleviate their symptoms (16).  


In the anticipated licensed population, it is expected that the total number of patients 


eligible for treatment with naloxegol will be XXXXX in year 1, rising to XXXXX in year 5. It 


is expected that the total number of patients in the anticipated licensed population 


eligible for treatment with naloxegol who are also receiving a Step 3 opioid will be 


XXXXX in year 1, rising to XXXXXX in year 5. 


2.3 Please provide information about the life expectancy of people with the 
disease in England and Wales and provide the source of the data. 


OIC is not associated with a reduction in life expectancy for the majority of patients. 


However, the potential consequences of long-term constipation or constipation if left 


untreated include bowel obstruction, bowel perforation and in rare cases, death (14). For 


cancer patients, the underlying condition is the life-limiting factor rather than OIC.  


2.4 Please give details of any relevant NICE guidance or protocols for the 
condition for which the technology is being used. Specify whether any 
specific subgroups were addressed. 


In the context of the anticipated licensed indication for naloxegol, there are no current 


NICE guidelines specifically for the treatment of opioid-induced constipation (OIC) in 


adult patients who have had an inadequate response to laxative(s). However, NICE has 


published the following related guidelines: 
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 NICE Clinical Guideline No. 140, May 2012, “Opioids in palliative care: safe and 


effective prescribing of strong opioids for pain in palliative care of adults” (40). This 


guideline provides recommendations for the management of constipation in patients 


receiving strong opioid treatment for pain (see section 2.5).  


 


The following Health Technology Appraisal which is of relevance to the treatment of OIC 


in patients with non-cancer pain is currently suspended following the MHRAs rejection of 


the OIC indication due to insufficient evidence of efficacy (47):  


 “Lubiprostone for treating opioid-induced constipation in people with chronic, non-


cancer pain”.   


2.5 Please present the clinical pathway of care that depicts the context of 
the proposed use of the technology. Explain how the new technology 
may change the existing pathway. If a relevant NICE clinical guideline 
has been published, the response to this question should be consistent 
with the guideline and any differences should be explained.  


The majority of patients with OIC are managed in primary care. The aims of 


management are to improve symptoms, achieve a complete bowel movement at least 


every 2–3 days without difficulty, and consequently to improve patient satisfaction and 


overall quality of life (45). NICE CG 140 states that laxatives should be prescribed for all 


patients initiating strong opioid treatment (40). It is recommended that the use of bulk-


forming laxatives should be avoided in OIC as the effects of opioid treatment may result 


in painful colic and in rare cases, obstruction (4, 45). Instead, osmotic laxatives, stool 


softeners and stimulant laxatives should be used. In addition, patients are advised to 


increase their fluid and fibre intake and where possible, to increase their activity levels. 


Patients are also encouraged to develop regular toileting habits (4, 45).  


There is currently no guidance around the use of methylnaltrexone or naloxone-


oxycodone. The two palliative care formularies available for methylnaltrexone position 


this product as a potential second-line option after the use of a stimulant such as senna. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


(48). The many limitations to their use (discussed previously in section 2.1) may mean 


that very few patients receive either medication.  


Naloxegol is anticipated to be licensed for use in OIC patients who have had an 


inadequate response to laxative(s) (see section 1.5 for a definition of this patient 


population). This is a key group of patients with a clear unmet need for an effective oral 


therapy that can alleviate the symptoms of OIC. A recent burden of illness study reported 


that 93% of patients had an inadequate response to laxatives, despite taking sufficient 


laxative therapy (11).  


There is currently a lack of guidance to enable physicians to identify patients in clinical 


practice who have had an inadequate response to laxative(s). 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXX” (44). Therefore, identification of suitable patients by physicians will be 


based on the definition of this population utilised in the pivotal clinical trials and which 


forms the basis of the anticipated licensed population for naloxegol. This is expected to 


include the following criteria:  
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 Receiving opioid therapy for pain relief 


 taking ≥1 laxative class for ≥4 days during the last two weeks, and  


 reporting moderate, severe, or very severe symptoms in at least one of the four stool 


symptom domains (i.e. incomplete bowel movement, hard stools, straining, or false 


alarms)  


 


It is therefore anticipated that following the introduction of naloxegol, patients with OIC 


will continue to be initiated on laxative therapy. However, should the first or subsequent 


laxative(s) fail to relieve all of the symptoms of constipation within 4-14 days, naloxegol 


will provide an alternative treatment option to existing laxatives, which targets the 


underlying opioid-related cause of the constipation, in an oral formulation and allows 


flexible dosing of the opioid medication.  


2.6 Please describe any issues relating to current clinical practice, 
including any variations or uncertainty about best practice. 


There is currently no clear consensus on the treatment pathway for patients with OIC in 


England and Wales. This may be due to the multifactorial nature of OIC. First-line 


therapies for the treatment of OIC are laxative(s), but these do not target the underlying 


mechanisms of OIC, and approximately 25% of patients report that they are dissatisfied 


with their treatments (8) while 25–50% of patients report an inadequate response to 


laxative treatment (11, 16). Methylnaltrexone and naloxone-oxycodone are current 


treatment options when laxative(s) therapy proves inadequate. However, the 


combination therapy of naloxone-oxycodone is only indicated for the treatment of severe 


pain and may not be suitable for use in all patients (19). Also, due to lack of robust 


evidence demonstrating the cost-effectiveness of naloxone-oxycodone when prescribed 


as a fixed dose in combination versus oxycodone monotherapy plus concomitant laxative 


use, it has been prohibited from use by many local health authorities (20-22). 


Methylnaltrexone is currently only indicated in OIC patients with advanced illness 


receiving palliative care. In addition, it is only available as a subcutaneous injection (18). 


Thus, patients who fail to adequately respond to laxative treatment currently have very 


limited treatment options available to them.  


In summary, there is a clear unmet need for an effective oral treatment option that is 


independent of opioid molecule or opioid dose and with a tolerable side-effect profile that 


specifically targets the underlying causes of OIC, thus maintaining patient quality of life.  


2.7 Please identify the main comparator(s) and justify their selection. 


The final scope for this appraisal specifies the following comparator treatments in adults 


with opioid-induced constipation and their relevance as direct comparators to naloxegol 


is discussed: 


Oral laxative treatment without naloxegol:  


 While naloxegol is indicated for use in patients with an inadequate response to 


laxative(s) this does not preclude laxative(s) from being a suitable comparator as 


patients in the UK often switch to an alternative second-line laxative if treatment with a 


first line laxative results in inadequate response. Patients need only have had an 


inadequate response to one laxative class prior to initiating naloxegol therapy and so 


subsequent laxative therapy may also be considered. Although oral laxative(s) may 
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be considered the main comparator to naloxegol in the overall OIC population, they 


are also considered a relevant comparator to the anticipated licensed indication for 


naloxegol i.e. patients with an inadequate response to laxative(s). In the absence of 


RCT data demonstrating the head-to-head efficacy of naloxegol versus laxatives, trial 


data from KODIAC 4 and 5 comparing SBMs – those BMs that occurred without the 


need for rescue medicationb (bisacodyl) in the last 24 hours – with total BMs in the 


placebo plus rescue bisacodyl arm – those BMs that occurred as a result of rescue 


bisacodyl – will be used as a proxy for stimulant laxative used PRN. An additional 


analysis comparing total BMs in the naloxegol plus rescue bisacodyl arm with total 


BMs in the placebo plus bisacodyl arm will demonstrate the effectiveness of naloxegol 


when used in combination with stimulant laxative used PRN.  


 Given the multifactorial nature of constipation (see section 1.14) it is likely that rescue 


laxative(s) may be used as adjunctive therapy to baseline naloxegol use in clinical 


practice. In a recent survey conducted among 29 healthcare professionals (including 


GPs, palliative care specialists, and pain specialists), the majority of respondents 


agreed that rescue medication would be a suitable proxy for determining the efficacy 


of an investigational agent in the absence of any head-to-head data vs laxatives (28).  


 


For adults in whom oral laxatives have provided inadequate relief: 


 Peripheral mu-opioid receptor antagonist (methylnaltrexone): has a restricted ability to 


cross the blood brain barrier and therefore exerts it’s pharmacological effects on 


peripheral mu-opioid receptors in tissues such as the GI tract without impacting 


opioid-mediated analgesic effects on the central nervous system (18). Like naloxegol, 


methylnaltrexone is a PAMORA. However, the use of methylnaltrexone is restricted 


by its licence to patients with advanced illness receiving palliative care. Given this 


limited use and its position in therapy, it is questionable whether methylnaltrexone is 


an appropriate comparator for naloxegol as it represents a small subgroup of OIC 


patients. However, for completeness and in line with the scope, a comparison of 


naloxegol with subcutaneous methylnaltrexone is presented in this submission. 


 Opioid analgesic and opioid receptor antagonist combinations (naloxone-oxycodone): 


the opioid antagonist naloxone is added to the opioid analgesic oxycodone to 


counteract OIC by competitively blocking the action of oxycodone at opioid receptors 


in the GI tract (19). Like methylnaltrexone, use of naloxone-oxycodone is limited in the 


UK due to restrictions in the dose of oxycodone that can be prescribed as part of the 


fixed-dose combination. It has also been prohibited from use by many national and 


local health authorities due to a lack of robust evidence demonstrating cost-


effectiveness when prescribed as a fixed dose in combination versus oxycodone 


monotherapy plus concomitant laxative use (20, 22). Oxycodone is a Step 3 opioid on 


the WHO analgesic ladder (i.e. prescribed for the relief of moderate to severe pain), 


                                                
b
Refers to laxative used as a rescue therapy when a patient is unable to have an adequate bowel 


movement within a pre-determined period of time. 
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the comparison with naloxegol is restricted to the sub-population of OIC patients with 


an inadequate response to laxative(s) receiving a strong opioid. In addition, the label 


for naloxone-oxycodone is different to that of naloxegol, as there is also the option to 


use as prophylaxis. 


 Rectal interventions (enemas, suppositories): used as a rescue intervention when all 


other treatments have failed or been exhausted. As naloxegol is not intended for use 


in an acute rescue setting, but rather as a chronic treatment to directly target the 


cause of OIC in the GI tract, rectal interventions were not considered a relevant 


comparator in the current submission. Thus, AstraZeneca would position rectal 


interventions after failure of naloxegol treatment.  


2.8 Please list therapies that may be prescribed to manage adverse 
reactions associated with the technology being appraised.  


Naloxegol has an acceptable safety profile to both patients and clinicians and the drug 


has proven to be generally well-tolerated in OIC patients with non-cancer pain. The most 


commonly reported adverse reactions in clinical studies of naloxegol (≥5% of patients) 


were abdominal pain, diarrhoea, flatulence, nausea and headache. These adverse 


events were mainly mild to moderate in intensity, occurred early on in treatment and 


generally resolved with continued treatment. There is no requirement with naloxegol 


therapy for additional therapies to manage adverse events. For patients who experience 


severe/persistent/worsening GI adverse events, consideration may be given to reducing 


the dose of naloxegol to 12.5 mg. 


2.9 Please identify the main resource use to the NHS associated with the 
technology being appraised. Describe the location of care, staff usage, 
administration costs, monitoring and tests. Provide details of data 
sources used to inform resource estimates and values. 


Naloxegol is likely to be prescribed in the following settings: general practitioners, 


gastroenterology clinics, pain clinics, provision of palliative care and hospice care. 


Overall, naloxegol has the potential to have a positive impact on NHS resource use. For 


example, patients will already be under the care of their GP for a chronic condition of 


which OIC is a side effect of treatment, thus naloxegol should not mean an increase in 


GP visits. Also, OIC is often a barrier to optimal pain management as some patients 


reduce or skip their dose of opioids to facilitate having a bowel movement (7, 12, 13). As 


naloxegol targets the cause of OIC without impacting on the analgesic effects of the 


opioid, there is the potential for better patient adherence to their opioid treatment so that 


subsequent pain management is improved. Thus, the addition of naloxegol to the 


patient’s opioid treatment pathway has the potential to reduce the number of GP and 


nurse consultations in addition to GI clinic visits and Chronic Pain clinics. In addition, 


naloxegol has the potential to reduce the number of hospital admissions and district 


nurse visits for complications associated with OIC (e.g. faecal impaction (16)).  


2.10 Does the technology require additional infrastructure to be put in 
place?  


It is not anticipated that any additional infrastructure will be required for the 


implementation of naloxegol treatment into clinical practice.  
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3 Equality 


3.1 Identification of equality issues 


3.1.1 Please let us know if you think that this appraisal:  


 could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] 
is/are/will be licensed;  


 could lead to recommendations that have 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 technology  


 could lead to recommendations that have any adverse impact on people with a 
particular disability or disabilities 


Please provide us with any evidence that would enable the Committee to identify 
and consider such impacts.  


There are no potential equality issues relating to naloxegol as a treatment for opioid-


induced constipation. 


3.1.2 How has the analysis addressed these issues? 


N/A  
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4 Innovation 


4.1.1 Discuss whether and how you consider the technology to be innovative 
in its potential to make a significant and substantial impact on health-
related benefits, and whether and how the technology is a ‘step-change’ 
in the management of the condition. 


Naloxegol’s innovation lies in the combination of it’s mode of action (naloxegol is a 


pegylated derivative of naloxone and is a peripherally acting mu-opioid receptor 


antagonist [PAMORA]) and its formulation (being both oral and once daily). Unlike other 


PAMORAs, pegylation of the parent molecule renders it a substrate of the P-glycoprotein 


(P-gp) transporter. The P-gp transporter is located on the blood brain barrier where it 


transports substrates out of the central nervous system. Thus, the P-gp transporter 


reduces the ability of naloxegol to cross the blood brain barrier and disrupt the central 


analgesic effects of opioids while not interfering with its ability to bind to opioid receptors 


in the gastrointestinal (GI) tract. This allows naloxegol to alleviate OIC without reducing 


the central analgesic effects of the patient’s opioid pain relief. Compared with 


conventional laxatives, naloxegol directly targets the cause of OIC in the GI tract. The 


benefits of naloxegol over methylnaltrexone and naloxone-oxycodone have been 


previously discussed in section 2. 


In summary, naloxegol is a once daily, oral treatment that offers patients: 


 a targeted mode of action, proven to work in LIR patients, by acting peripherally as a 


mu-opioid antagonist thereby reversing the constipating effects of opioids 


 more convenient management of their OIC, unlike methylnaltrexone, which is a 


subcutaneous injection, and thus would normally be administered by a healthcare 


professional  


 a convenient way to manage their OIC more effectively as naloxegol will not have a 


significant impact on a potentially already high pill burden associated with the 


treatment of their underlying condition. The single daily dose of naloxegol may also be 


less than high doses of the currently available laxatives. 


 the potential to improve patient adherence to their opioid regimens. OIC may result in 


patients skipping or reducing the dose of their pain medication in order to have a 


bowel movement. As naloxegol directly targets the cause of OIC in the GI tract 


without impacting on the analgesic effects of the opioid, naloxegol is likely to improve 


patient adherence to their opioids and thus improve pain management 


 


Compared with currently available treatments:  


 naloxegol offers greater flexibility in dosing for both physicians and patients, as unlike 


naloxone-oxycodone, it can be used independently of the opioid prescribed 


 unlike conventional laxatives, naloxegol requires no up-titration so is therefore simpler 


to manage for both physicians and patients 


 


Naloxegol offers a step-change approach to the management of OIC for physicians. 


There is no restriction for its use in specific patient populations, thus unlike 


methylnaltrexone and naloxone-oxycodone, naloxegol is appropriate for use in a 


wider patient population 
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4.1.2 Discuss whether and how you consider that the use of the technology 
can result in any potential significant and substantial health-related 
benefits that are unlikely to be included in the quality-adjusted life year 
(QALY) calculation.  


N/A 


4.1.3 Please identify the data you have used to make these judgements, to 
enable the Appraisal Committee to take account of these benefits. 


N/A 
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5 Statement of the decision problem 


Key parameter Final scope issued 
by NICE 


Decision problem 
addressed in the 
submission 


Rationale if different from 
the scope 


Population Adults with opioid-
induced constipation 


Adults with opioid-
induced constipation 
who have had an 
inadequate response 
to laxative(s) 


As per anticipated licensed 
indication: the treatment of 
opioid-induced constipation 
(OIC) in adult patients who 
have had an inadequate 
response to laxative(s) (33).  


Intervention naloxegol As defined by scope N/A 


Comparator(s) Oral laxative treatment 
without naloxegol 


 


For adults in whom 
oral laxative(s) have 
provided inadequate 
relief: 


 


Methylnaltrexone 


Naloxone-oxycodone 


Rectal interventions 


For adults in whom 
oral laxative(s) have 
provided inadequate 
relief: 


 


Oral laxative(s) 
treatment without 
naloxegol (i.e. rescue 
medication is used 
as a proxy for 
stimulant laxative 
used PRN) 


 


Methylnaltrexone 


Naloxone-oxycodone 


Rectal interventions 


As per anticipated licensed 
indication as above.  


 


 


Outcomes  Frequency of 
SBMs 


 Symptoms of 
constipation 


 Use of rescue 
medication or 
interventions 


 Response rate 


 Upper GI 
symptoms 
including nausea 


 Effects on 
analgesic efficacy 


 Adverse effects of 
treatment  


 HRQL 


As defined by scope N/A 


Economic 
analysis 


Cost per QALY 


Time horizon for 
estimating clinical and 
cost-effectiveness 
should be sufficiently 
long to reflect any 
differences in costs or 
outcomes between the 


As defined by scope N/A 
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Key parameter Final scope issued 
by NICE 


Decision problem 
addressed in the 
submission 


Rationale if different from 
the scope 


technologies being 
compared. 


Costs will be 
considered from an 
NHS and Personal 
Social Services 
perspective. 


Subgroups to 
be considered 


If the evidence allows, 
the following subgroup 
will be considered: 


 Adults for whom 
previous treatment 
with laxatives has 
been unsuccessful 
in providing 
adequate relief 


Adults with opioid-
induced constipation 
who have had an 
inadequate response 
to laxative(s) and 
who are receiving a 
Step 3 opioid as 
defined by the WHO 
pain ladder 


The WHO analgesic ladder is 
an established pain 
management paradigm that 
classifies opioid medication 
into three steps, Step 3 being 
the strongest opioids. 
Patients with OIC who are 
prescribed a Step 3 opioid 
represent a clinically valid 
sub-group of patients who 
are likely to benefit from the 
introduction of naloxegol. 
NICE CG 140 states that 
constipation affects nearly all 
patients receiving strong 
opioid treatment (40).  


Severe OIC as a 
consequence of taking 
strong opioids is particularly 
common in palliative care 
patients. the higher doses of 
opioids that are typically 
prescribed to reduce severe 
pain subsequently result in 
more severe adverse effects 
(49) 


Also a survey of 29 
healthcare professionals 
confirmed that the more 
severe forms of OIC are 
likely to be linked to the use 
of strong opioids and that 
this is therefore a clinically 
relevant sub population.  


Special 
considerations, 
including issues 
related to equity 
or equality 


Guidance will only be 
issued in accordance 
with the marketing 
authorisation. 


The decision 
problem addressed 
by this submission 
reflects the 
anticipated licensed 
indication for 
naloxegol 


N/A 


Abbreviations: GI, gastrointestinal; HRQL, Health related quality of life; N/A, not applicable; OIC, opioid-
induced constipation; SBM, spontaneous bowel movement; WHO, World Health Organisation. 
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Section B – Clinical and cost effectiveness 


6 Clinical evidence 


Summary  


 The efficacy evidence for naloxegol from the pivotal RCTs KODIAC 4 and KODIAC 5 


demonstrates that naloxegol is an effective treatment for OIC. Clinically relevant 


improvements in the frequency of spontaneous bowel movements (SBMs) and in the 


symptoms of OIC were demonstrated in patients receiving naloxegol compared with 


placebo over the 12 week treatment period. Such improvements are also meaningful 


and important to the patient with OIC. A key feature of KODIAC 4 and 5 was the 


inclusion of a pre-defined patient population with an inadequate response to laxatives 


(defined as the anticipated licensed population). Results are presented for this 


population and the ITT population. 


o The naloxegol 25 mg dose was consistently superior to placebo for the primary 


endpoint in the intent-to-treat population and in the anticipated licensed population  


o All individual symptoms of OIC assessed (i.e. straining, days per week, with at 


least one complete SBM, stool consistency) showed greater improvement over 12 


weeks of treatment with naloxegol compared with placebo in the anticipated 


licensed population 


o Patients receiving naloxegol demonstrated symptomatic improvement and greater 


quality of life as measured across three patient reported outcome instruments 


 Naloxegol is well-tolerated by patients with OIC and the majority of adverse events 


are mild to moderate in intensity. 


 Safety evidence in the pivotal RCTs is further supported by the results of KODIAC 7, 


a 12 week extension study of KODIAC 4 that was specifically designed to assess 


safety. 


 Longer-term safety evidence for naloxegol is provided from KODIAC 8, a 52 week 


open-label study, designed to demonstrate the safety and tolerability of naloxegol 


versus Usual Care, which demonstrated that naloxegol was well-tolerated for up to 


52 weeks.  


 A mixed treatment comparison comparing naloxegol data with two other mu-opioid 


receptor antagonists demonstrated that naloxegol 25 mg had a similar efficacy and 


adverse event profile to methylnaltrexone (Relistor®) and naloxone-oxycodone 


(Targinact®).  


 


 


Introduction 


The clinical efficacy evidence for naloxegol is primarily provided from two pivotal, Phase 


III randomised controlled trials (RCTs), KODIAC 4 and 5. Both studies were designed to 


demonstrate the efficacy and safety of naloxegol in OIC patients with non-cancer pain. 


AstraZeneca had also attempted to conduct a Phase III, multicentre, global study 
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designed to assess the efficacy and safety of naloxegol in patients with cancer related 


pain and OIC (KODIAC 6). However, due to inability to enrol sufficient patients as per the 


protocol, the study had to be terminated early.  


The primary efficacy endpoint in KODIAC 4 and 5 was response to treatment (defined as 


≥3 spontaneous bowel movements (SBMs) per week with a change from baseline of ≥1 


SBM per week for at least 9 out of the 12 study weeks and 3 out of the last 4 study 


weeks). The studies also included the following clinically important secondary endpoints: 


time (in hours) to first post-dose laxation without the use of rescue laxatives; and mean 


number of days per week with at least one spontaneous bowel movement during the 


treatment period.  


A key feature of KODIAC 4 and 5 was the inclusion of a predefined patient population 


with an inadequate response to laxative(s) (the anticipated licensed population). While 


scientific publications demonstrate that there are a substantial number of patients who 


have an inadequate response to laxative(s), there is currently no accepted method for 


defining this population of 


patients.XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXt (28). 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX (44). In addition, there is currently no 


published guidance to enable physicians to identify patients who have had an 


inadequate response to laxative(s). After consultation with an advisory board of external 


experts, AstraZeneca devised a method to effectively classify OIC patients according to 


their response to laxative(s). The Baseline Laxative Response Status Questionnaire 


(BLRSQ) was subsequently developed. The BLRSQ was an investigator-administered 


questionnaire to assess the type of laxative used within the two weeks prior to enrolment 


into KODIAC 4/5, the frequency of the laxative use, and whether or not the patient had 


experienced any symptoms during laxative use. In KODIAC 4 and 5, patients were 


classified as laxative inadequate responders (LIR) provided they were taking ≥1 laxative 


class for ≥4 days prior to screening (see section 6.3). In addition, the LIR population 


maintained at least moderate symptoms of OIC defined as; reporting moderate, severe 


or very severe symptoms in at least one of the four stool symptom domains (incomplete 


bowel movement, hard stools, straining, or false alarms).  


Patients with an inadequate response to laxative(s) represent an important subgroup of 


the OIC target population with an unmet need for a chronic oral treatment option. The 


EMA recognised this importance and granted a licence for naloxegol based on this 


patient population.  


A brief summary of data collected from KODIAC 6 is also presented in this section. As 


discussed earlier this was a Phase III study designed to demonstrate the efficacy and 


safety of naloxegol in patients with cancer pain.  


The safety evidence for naloxegol is provided from the two pivotal KODIAC 4 and 5 


RCTs and also from KODIAC 7, a 12 week extension study of KODIAC 4. KODIAC 7 


was primarily designed to assess the safety and tolerability of naloxegol versus placebo. 


In addition, longer-term safety evidence is provided from KODIAC 8. This was a 52 week 


open-label study designed to demonstrate the safety and tolerability of naloxegol versus 


Usual Care. Finally, additional safety data with respect to patients with renal impairment 


is provided in a brief summary of the KODIAC 9 trial while safety data in patients with 
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hepatic impairment is presented in a brief summary of the KODIAC 10 trial (section 


6.9.4).  


Given the importance of the anticipated licensed population, observational evidence for 


the relevance of this subpopulation to the target OIC patient population is presented in 


the burden of illness study in section 6.5.6.   


6.1 Identification of studies 


6.1.1 Describe the strategies used to retrieve relevant clinical data, both from 
the published literature and from unpublished data that may be held by 
the manufacturer or sponsor. The methods used should be justified 
with reference to the decision problem. Sufficient detail should be 
provided to enable the methods to be reproduced, and the rationale for 
any inclusion and exclusion criteria used should be provided. Exact 
details of the search strategy used should be provided in Section 10.2, 
appendix 2. 


Two systematic reviews were conducted to identify relevant data from the published 


literature: 


 Randomised controlled trial (RCT) evidence on the efficacy and safety of naloxegol 


and relevant comparators for the treatment of opioid-induced constipation (in patients 


with non-malignant pain), including, where possible, data for the LIR and LIR taking 


Step 3 opioids sub-populations 


 Non-RCT evidence on the efficacy and safety of naloxegol for the treatment of opioid-


induced constipation 


 


To identify relevant RCT evidence, a systematic review was performed in October 2013 


in part as an update to a review published by the Cochrane Collaboration in 2008, which 


included RCTs investigating the efficacy and safety of µ-opioid antagonists in opioid-


induced bowel dysfunction. The current systematic review updated the search used in 


the Cochrane review to identify RCTs published between January 2006 and October 


2013 and also included OIC trials identified in the Cochrane review that were published 


prior to January 2006. A broad search was carried out in October 2013 to capture 


interventions used in different markets (see section 10.2, appendix 2), including mu-


receptor opioid antagonists, non-selective opioid antagonists, peripherally acting mu-


opioid receptor antagonists (PAMORA), prokinetic 5HT4 receptor agonists, 


secretagogues, peptide agonists of guanylate cyclase-C receptors, laxatives, and other 


interventions such as ALKS 37 and bevenopran. Specific inclusion and exclusion criteria 


were then applied to the abstracts identified in order to include only interventions 


relevant to the UK and the scope of this appraisal (i.e. naloxegol, methylnaltrexone, 


naloxone-oxycodone and laxatives). 


In addition, a UK specific update to the systematic review was conducted on August 21, 


2014 to identify any recent studies relevant to the UK market and in line with the final 


scope for this appraisal. The interventions included in the update searches were 


methylnaltrexone and naloxone-oxycodone. Laxatives were not included in this update 


as there was a lack of recent data and head to head studies versus naloxegol identified 


in the initial searches. It was therefore considered unlikely that any new data for laxatives 


would be available. The searches carried out in October 2013 and August 2014 used 
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search strings to identify placebo and active-controlled Phase II and III RCTs, conducted 


in OIC populations regardless of age, gender and race, with at least one arm randomised 


to an intervention of interest (as outlined above) alone or in combination with any other 


pharmacological agent.  


The following electronic databases were searched: Ovid MEDLINE, EMBASE (Ovid), 


and the Cochrane Library. In addition, the searches for relevant RCT data were 


supplemented by hand searching of the following relevant conference proceedings 


between 2010 and 2013, with updated searches carried out in August 2014 to include 


2014 conference proceedings where possible: the American Academy of Pain Medicine 


(AAPM) Annual Meeting, the American Pain Society (APS) Annual Scientific Meeting, 


the International Association for the Study of Pain (IASP) World Congress on Pain, the 


American College of Gastroenterology Annual Scientific Meeting, United European 


Gastroenterology Week, and Digestive Disease Week (DDW).  


To identify relevant non-RCT evidence, a systematic review was conducted to retrieve 


relevant clinical data from the published literature regarding the efficacy and safety of 


naloxegol for patients with OIC. The following electronic databases were searched: Ovid 


MEDLINE, Ovid MEDLINE In-Process and Other Non-Indexed Citations, EMBASE 


(Ovid), and Cochrane. Electronic searches were supplemented by hand searching the 


following sources: 


 Clinicaltrials.gov; 


 World Health Organisation international clinical trials registry platform; 


 Conference abstracts from 2012, 2013, 2014 where available:  


o The American Academy of Pain Medicine (AAPM) Annual Meeting 


o American Pain Society (APS) Annual Scientific Meeting 


o American College of Gastroenterology Annual Scientific Meeting 


o United European Gastroenterology Week 


o Digestive Disease Week (DDW) 


 


Full details of the search strategy for RCT evidence is provided in section 10.2 (Appendix 


2) and the search strategy for non-RCT evidence is provided in section 10.6 (Appendix 


6). 


6.2 Study selection 


6.2.1 Describe the inclusion and exclusion selection criteria, language 
restrictions and the study selection process. A justification should be 
provided to ensure that the rationale is transparent. A suggested format 
is provided below. 


For both the RCT and non-RCT systematic reviews, after removal of duplicates, studies 


identified were initially assessed based on title and abstract. Papers not meeting the 


inclusion criteria were excluded, and allocated a “reason code” to document the rationale 


for exclusion. Papers included after this stage were then assessed for eligibility based on 


the full text; further papers were excluded, yielding the final data sets for inclusion.  


The final included data set for the RCT data consisted of clinical studies for naloxegol 


and those for comparator treatments. The full text of these comparator studies was 


screened and those suitable for MTC analysis were selected.  
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Inclusion and exclusion selection criteria for the RCT systematic review are shown in 


Table 3. 
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Table 3: Eligibility criteria used in search strategy for RCT evidence 


 Description Justification 


Inclusion criteria   


Population  OIC with Laxative inadequate 
responders (LIR) 


 OIC with LIR taking Step 3 opioids (LIR 
+ Step 3 opioids)  


 Data for a broader OIC population was 
included when data for a specific LIR 
population was not available  


Population is relevant to 
the anticipated licensed 
indication for naloxegol. 
The subgroup of LIR 
patients taking a Step 3 
opioid is considered to be 
clinically relevant (see 
section 5 for justification). 


The LIR subgroup is 
defined as follows: taking 
≥1 laxative class for ≥4 
days during the last two 
weeks while reporting 
concurrent OIC symptoms 
of at least moderate 
severity 


Interventions  Naloxegol Consistent with the final 
scope 


Comparators  Methylnaltrexone (oral and 
subcutaneous) 


 Naloxone-oxycodone  


 Best supportive care: OTC or laxatives, 
polyethylene glycols, enemas, and 
disimpaction 


 Placebo 


Consistent with the final 
scope (please see section 
5 for further information) 


Outcomes  Change in SBMs at 4 weeks 


 Change in SBMs at 4–12 weeks 


 Response rate defined as ≥3 


SBMs/week over 4 weeks 


 Discontinuations due to adverse events  


 TEAEs 


 Proportion of patients with ≥3 complete 
SBMs/week over 4 weeks 


Consistent with the final 
scope and for use in the 
economic model (see 
section 5) 


Study design Placebo- and active-controlled Phase II and 
III RCTs with at least one arm randomised 
to an intervention of interest alone or in 
combination with any other pharmacological 
agent 


RCTs prioritised as per 
STA guidance.  


Language 
restrictions 


English language only To reduce the number of 
hits and to identify studies 
in patient populations 
relevant to the UK setting 


Exclusion criteria   


Population Patients without OIC or mixed populations 
in which outcomes for OIC patients are not 
reported separately 


Not relevant to the final 
scope 


Interventions Studies that do not include a treatment arm 
with any of the selected μ-receptor opioid 
antagonists, agonist/antagonists, partial 
agonists, or laxatives 


Not relevant to the final 
scope 
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 Description Justification 


Comparators Studies that do not include a treatment arm 
with any of the selected comparators of 
interest 


Not relevant to the final 
scope 


Outcomes Studies lacking relevant data on any clinical 
efficacy, safety, and tolerability outcomes of 
interest 


Not relevant to the final 
scope 


Study design  animal, in vitro, pharmacokinetic, or 
pharmacodynamic studies 


 reviews (including systematic), letters to 
the editor, opinions, studies without 
abstracts 


 pooled analyses or meta-analyses 


 non-randomised studies  


 RCTs that were not Phase II or III 


These types of records 
represent lower levels of 
evidence and were 
excluded to minimise 
potential sources of bias or 
represent evidence that is 
not appropriate for 
inclusion in this 
submission. 


Abbreviations: LIR, laxative inadequate responder; OIC, opioid-induced constipation; OTC, over the counter; 
PAMORA, peripherally acting mu-opioid receptor; RCT, randomised controlled trial; SBM, spontaneous 
bowel movement; TEAE, treatment emergent adverse event. 
  


Inclusion and exclusion criteria for the non-RCT are shown in Table 4. 


Table 4: Eligibility criteria used in search strategy for non-RCT evidence 


 Description Justification 


Inclusion criteria   


Population Patients with OIC, regardless of 
age, gender and race 


Consistent with the final scope 


Interventions Naloxegol Consistent with the final scope 


Outcomes Safety and efficacy Consistent with the final scope 


Study design Non-RCT RCT studies were identified in a 
separate review 


Exclusion criteria   


Population Patients without OIC or mixed 
populations in which outcomes 
for OIC patients are not reported 
separately 


Consistent with the final scope 


Abbreviations: OIC, opioid-induced constipation; RCT, randomised controlled trial. 


6.2.2 A flow diagram of included and excluded studies at each stage should 
be provided using a validated statement for reporting systematic 
reviews and meta-analyses. Such as the QUOROM statement flow 
diagram (www.consort-statement.org/?o=1065). The total number of 
studies in the statement should equal the total number of studies listed 
in Section 6.2.4. 


 


RCT systematic review 


The RCT systematic review was conducted in October 2013 and updated in August 


2014. After removal of duplicates, a total of 2,301 citations were screened on the basis of 


title and abstract. A further 2,228 citations were excluded according to the pre-specified 


exclusion criteria and 73 full text articles were assessed for eligibility. Following 



http://www.consort-statement.org/?o=1065
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assessment and exclusion of studies based on title, abstract and full text (where 


available), 74 publications (including 41 from the systematic search, 30 from conference 


abstracts and posters and 3 from a previous Cochrane review) of 34 RCTs met the 


inclusion criteria and were assessed for feasibility for meta-analysis. A further 26 RCTs 


were excluded at the feasibility assessment for reasons that included population 


differences, definition of certain outcomes, time points of evaluation and doses and 


schedules of comparator treatments. Five studies included patient populations with 


malignancy pain, three studies did not fully report sample size or time points of 


assessment, six studies did not report outcomes of interest, eleven studies did not 


include a comparator of interest, and one study was a naloxegol trial with no relevant 


subgroup analysis.  


The updated systematic review conducted on 21 August, 2014 did not find any papers or 


abstracts providing relevant data for the planned analyses. However, one paper 


identified outside of the systematic review (50), provided additional naloxone-oxycodone 


data on a single outcome of interest (complete SBM response). This meeting abstract 


was presented at the Canadian Digestive Disease Week, a conference not included in 


the SLR protocol. 


A total of 8 RCTs were identified for inclusion in the MTC (50-58). These 8 studies 


reported on comparator interventions that are of relevance to the decision problem, i.e. 


naloxegol, naloxone-oxycodone and methylnaltrexone. These studies are reported 


further in section 6.7.  


The RCT systematic review schematic is shown in Figure 2. Note that this diagram 


captures all searches conducted to date, including the systematic searches (conducted 


through October 2013) and the search update (conducted through August 2014) that 


included only key comparators of interest for these subgroup analyses (naloxone-


oxycodone and methylnaltrexone) as described above in section 6.1.1. 


Non-RCT systematic review 


The non-RCT systematic review was conducted on September 29, 2014. After removal 


of duplicates, a total of 54 citations were screened on the basis of title and abstract. A 


further 51 citations were excluded at first pass. Reasons for exclusion included 


duplicates, review articles, and disease area. Three full text articles were assessed for 


eligibility. Following assessment and exclusion of non-eligible studies, a single non-RCT 


met the inclusion criteria (59). The identified non-RCT (KODIAC 16) (59) is a  Phase I 


study to characterise the pharmacokinetics (PK) of naloxegol following a single oral dose 


of naloxegol 12.5 mg or 25 mg. The study is currently open for recruitment. 


The schematic of the non-RCT systematic review procedure is shown in Figure 3.
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Figure 2: Schematic for the systematic review of RCT evidence 


 


Abbreviations: MTC, mixed treatment comparison; OIC, opioid-induced constipation; RCT, randomised controlled trial 
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Figure 3 Schematic for systematic review of non-RCT evidence 


 


Abbreviations: RCT, randomised controlled trial. 
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6.2.3 When data from a single RCT have been drawn from more than one 
source (for example, a poster and a published report) and/or when trials 
are linked (for example, an open-label extension to an RCT), this should 
be made clear. 


The source of the data for KODIAC 4 and KODIAC 5 is the publication by Chey et al, 


2014 (53) and the clinical study reports (CSRs) (51, 52). Data for an additional post-hoc 


subgroup analysis for the LIR + Step 3 opioids population and for some of the LIR 


population analyses was provided by AstraZeneca post-publication of the CSRs. 


Complete list of relevant RCTs 


6.2.4 Provide details of all RCTs that compare the intervention with other 
therapies (including placebo) in the relevant patient group. The list 
must be complete and will be validated by independent searches 
conducted by the Evidence Review Group. This should be presented in 
tabular form. A suggested format is presented below. 


The systematic review of clinical evidence identified 3 RCTs of naloxegol in the 


population of interest to this submission (Table 5). Placebo was the comparator in all 


three studies. Of these RCTs, KODIAC 4 and 5 were eligible for use in the MTC. The 


Phase II trial was not eligible for the MTC as it did not contain data for the LIR sub-


population. A summary of the Phase II trial has been included in Section 6.5.5 for 


completeness. Details of other RCTs included in the systematic review and MTC for the 


comparator interventions are provided in Section 6.7.3.  


Table 5: List of relevant RCTs 


Trial no. 
(acronym) 


Intervention Comparator Population Primary 
study ref. 


naloxegol 
Phase II 


naloxegol 5 mg, 
25 mg or 50 mg 


OD 


placebo Adult OIC patients with 
non-cancer or cancer-
related pain 


Webster et al, 
2013 (60) and 


CSR (61) 


KODIAC 4 naloxegol 12.5 
mg or 25 mg OD 


placebo Adult OIC patients with 
non-cancer pain 


Chey et al, 
2014 (53) and 


CSR (51) 


KODIAC 5 naloxegol 12.5 
mg or 25 mg OD 


placebo Adult OIC patients with 
non-cancer pain 


Chey et al, 
2014 (53) (52) 


Abbreviations: CSR, clinical study report; OD, once daily; OIC, opioid-induced constipation.    


 


6.2.5 Please highlight which of the RCTs identified above compares the 
intervention directly with the appropriate comparator(s) with reference 
to the decision problem. If there are none, please state this. 


Although there is no direct comparison of naloxegol with laxatives, the use of rescue 


bisacodyl in KODIAC 4 and 5 has been analysed as a proxy comparison. Please see 


Section 2.7 for further details. 
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6.2.6 When studies identified above have been excluded from further 
discussion, a justification should be provided to ensure that the 
rationale for doing so is transparent. For example, when studies have 
been identified but there is no access to the level of trial data required, 
this should be indicated. 


No identified studies were excluded from further discussion. 


List of relevant non-RCTs  


6.2.7 Please provide details of any non-RCTs (for example experimental and 
observational data) that are considered relevant to the decision 
problem and a justification for their inclusion. Full details should be 
provided in Section 6.8 and key details should be presented in a table; 
the following is a suggested format. 


The non-RCTs relevant to this submission are summarised in Table 6. Only one relevant 


non-RCT was identified. This study has not yet enrolled any patients. The estimated date 


for the final data collection for the primary outcome measure is January 2017.  


Table 6: List of relevant non-RCTs 


Trial no. 
(acronym) 


Intervention Population Objectives Primary study 
ref. 


Justification 
for 
inclusion 


KODIAC 16 


NCT02099591 


 


Naloxegol Paediatric 
patients 
ages ≥6 
months to 
<18 years 
receiving 
treatment 
with 
opioids 


To characterise 
the 
pharmacokinetics 
(PK) of naloxegol 
after single oral 
dose and through 
population PK in 
paediatric 
patients with OIC 


D3820C00016 Relevant 
population 
and 
intervention 


Abbreviations: OIC, opioid-induced constipation; PK, pharmacokinetics     
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6.3 Summary of methodology of relevant RCTs 


6.3.1 As a minimum, the summary should include information on the RCT(s) 
under the subheadings listed in this section. Items 2 to 14 of the 
CONSORT checklist should be provided, as well as a CONSORT flow 
diagram of patient numbers (www.consort-statement.org). It is expected 
that all key aspects of methodology will be in the public domain; if a 
manufacturer or sponsor wishes to submit aspects of the methodology 
in confidence, prior agreement must be requested from NICE. When 
there is more than one RCT, the information should be tabulated. 


Methods  


6.3.2 Describe the RCT(s) design (for example, duration, degree and method 
of blinding, and randomisation) and interventions. Include details of 
length of follow-up and timing of assessments. The following table 
provides a suggested format for when there is more than one RCT. 


While the clinical systematic review presented in section 6.1 identified 5 RCTs which 


were relevant for the comparator interventions, only the key naloxegol RCTs are 


presented in this section. The pivotal RCTs, KODIAC 4 and KODIAC 5, were studies to 


demonstrate the safety and efficacy of naloxegol in OIC patients with non-cancer pain. 


The methodology of the two trials was identical. However, patients were enrolled from 


non-overlapping study centres in order to demonstrate replication of the key study 


outcomes across two separate but identical studies. The KODIAC 5 study included three 


UK sites (total number of enrolled patients n=4). In addition to the intent-to-treat 


population which included all randomised patients and which was used for all analyses, a 


key feature of both studies was the inclusion of a pre-specified subgroup of patients with 


an inadequate response to laxative(s); the laxative inadequate response (LIR) subgroup 


(see section 6.3.7). The LIR subgroup is hereafter referred to as the anticipated licensed 


population in this section. The methodology of KODIAC 4 and 5 is summarised in Table 


7.  


Pivotal studies: KODIAC 4 and KODIAC 5 


Table 7: Methodology of the pivotal RCTs (KODIAC 4 AND KODIAC 5) 


Study KODIAC 4 KODIAC 5 


Study objective To compare the efficacy and safety of naloxegol in patients with non-cancer 
related pain and OIC 


Location International, multicentre RCT (98 
sites) conducted in Australia (1), 
Germany (5), Slovakia (4) and the 
US (88) 


International, multicentre RCT (167 
sites) conducted in Belgium (1), 
Croatia (4), Czech Republic (4), 
Hungary (7), Spain (7), Sweden (2), 
the UK (3) and the US (88) 


Design Phase III, randomised, double-blind, placebo-controlled, parallel group study  


Duration of study An initial screening period was followed by a 2 week OIC confirmation period 
followed by a 12 week treatment period 



http://www.consort-statement.org/
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Study KODIAC 4 KODIAC 5 


Method of 
randomisation 


Patients were stratified on the basis of their response to laxative use 
(anticipated licensed population, laxative adequate responder [LAR], laxative 
unknown responder [LUR]), and randomly assigned in a 1:1:1 ratio to receive 
study drug at a dose of 12.5 mg or 25 mg OD or placebo. A minimum of 50% 
of patients were randomised into the anticipated licensed population group. 
Note that due to the small numbers of patients enrolled within the LAR 
baseline laxative response group, the LAR and LUR groups were combined 
and categorised as non-LIR. 


Method of 
blinding (care 
provider, patient 
and outcome 
assessor) 


Naloxegol 12.5 mg and 25 mg tablets were identical in size and colour to 
their respective placebo tablets. Patients received two tablets per dose, 
either 12.5 mg active plus 25 mg placebo, 12.5 mg placebo plus 25 mg active 
or two placebo doses dependent upon which dose they were randomised to 
receive. To maintain blinding, the randomisation scheme was concealed from 
investigators and participants.  


In the case of a medical emergency, the treatment code could be broken via 
an interactive voice response system as described in the relevant user 
manual provided at each study centre. 


Intervention(s) 
(n = ) and 
comparator(s) 
(n = ) 


12 weeks of either: 


 Naloxegol 12.5 mg OD (n=215) 


 Naloxegol 25 mg OD (n=218) 


 Placebo OD (n=216) 


12 weeks of either: 


 Naloxegol 12.5 mg OD (n=231) 


 Naloxegol 25 mg OD (n=234) 


 Placebo OD (n=232) 


Permitted and 
disallowed 
concomitant 
medications 


Permitted medications: 


 Baseline opioid pain control regimen was to be maintained with dose 
adjustments according to clinical need 


 Medication considered necessary for the patient’s safety and well-being 
was allowed at the discretion of the investigator 


Disallowed medications: 


 All laxatives and other bowel regimens 


 Opioid antagonists and mixed antagonists (e.g. buprenorphine, naloxone, 
methylnaltrexone) 


 Strong inhibitors of cytochrome P450 3A4 (CYP3A4) 


 P-glycoprotein (P-gp) inhibitors 


Rescue 
medication 


Patients were permitted to use bisacodyl (10-15 mg dose) as rescue 
medication if a BM had not occurred within ≥72 hours of the last recorded 
BM. If the patient remained constipated, the dose could be repeated up to 
two additional times. A one-time enema could be administered if no BM was 
experienced following 3 doses of bisacodyl. If this intervention failed, the 
patient was discontinued from the study (or excluded from the study if the 
patient failed the rescue regimen prior to randomisation) 


Discontinuation of 
study therapy 


In addition to standard reasons for discontinuation of study drug (e.g. AE, 
violation of protocol, lost to follow-up, patient decision), patients were to be 
discontinued for the following: 


 Inadequate pain control following unsuccessful attempts to control pain 


 Hepatotoxicity 


 Clinically significant or serious AE 


 Safety reasons as judged by the investigator 


 Significantly worsened OIC refractory to treatment as judged by the 
investigator 
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Study KODIAC 4 KODIAC 5 


Assessments Patients were required to complete a daily eDiary throughout the double-blind 
treatment period. The eDiary was used to record BMs, stool consistency, 
straining, complete/incomplete evacuation, pain level, use of rescue 
medication and use of opioid medication. Patient assessments were 
performed on Days 1, 8, 15, 29, 57 and 85 of the double-blind treatment 
period. 


Primary 
outcomes 
(including scoring 
methods and 
timings of 
assessments) 


Response to study drug (ITT population) defined as: 


 % of patients with ≥3 SBMs per week with improvement from baseline of 
≥1 SBM per week for ≥9 out of 12 study weeks and 3 out of the last 4 
study weeks. 


Secondary 
outcomes 
(including scoring 
methods and 
timings of 
assessments) 


Key secondary outcomes 


 Response to study drug (as defined for the primary outcome) in the 
anticipated licensed population. The anticipated licensed population was 
defined as: 


o Taking ≥1 laxative class for ≥4 days in the two weeks prior to 
screening and reporting moderate, severe or very severe symptoms in 
≥1 of the four stool symptom domains (i.e. incomplete BM, hard stools, 
straining or false alarms) 


 Time to first post-dose SBM without the use of rescue medication in the 
last 24 hours 


 Mean number of days per week with ≥1 SBM 


Other secondary outcomes 


 Secondary assessment of response incorporating symptom data 


 Change from baseline in the mean degree of straining 


 Change from baseline in the mean stool consistency 


 % of days with a complete SBM (CSBM) 


 Mean weekly bisacodyl dose, Weeks 1–12 


 Time to first post-dose SBM without the use of rescue medication within 
the last 24 hours in the anticipated licensed population 


 Change from baseline in PAC-SYM total score and each domain score 
for Weeks 2, 4, 8 and 12 


 Change from baseline in PAC-QoL total score and each domain score for 
Weeks 4 and 12 


Duration of 
follow-up 


Follow-up visit 2 weeks after the last dose of study drug 


Abbreviations: AE, adverse event; BM, bowel movement; CSBM, complete spontaneous bowel movement; 
eDiary, electronic diary; ITT, intent-to-treat; LAR, laxative adequate responder; LUR, laxative unknown 
responder; OD, once daily; OIC, opioid-induced constipation; PAC-QoL, Patient Assessment of Constipation 
Quality of Life; PAC-SYM, Patient Assessment of Constipation Symptoms questionnaire; SBM, spontaneous 
bowel movement.  
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Participants  


6.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for the 
trial. Highlight any differences between the trials. The following table 
provides a suggested format for the presentation of inclusion and 
exclusion criteria for when there is more than one RCT. 


The inclusion and exclusion criteria for the pivotal RCTs are summarised in Table 8. 


Note that patients classified as the anticipated licensed population met all of the inclusion 


criteria in addition to the following:  


 Taking ≥1 laxative class for ≥4 days prior to screening, and  


 Reported moderate, severe, or very severe symptoms in at least one of the four stool 


symptom domains (i.e. incomplete BM, hard stools, straining, or false alarms). 


 


Pivotal studies: KODIAC 4 and KODIAC 5 


Table 8: Eligibility criteria in the pivotal RCTs (KODIAC 4 and KODIAC 5) 


Study Inclusion criteria Exclusion criteria 


KODIAC 4 


 


KODIAC 5 


 Male or female aged between 
≥18 and <85 years 


 Self-reported active symptoms of 
OIC at screening† 


 Documented confirmed OIC‡ 


 During the OIC confirmation 
period, patients must have 
reported ≥1 of the following 
symptoms in ≥25% of the BMs 
recorded in the eDiary: BSS stool 
type 1 or 2; moderate, severe or 
very severe straining; incomplete 
BM 


 Receiving a stable maintenance 
opioid regimen (30 mg to 1000 
mg morphine equivalents) for 
non-cancer related pain for a ≥4 
weeks prior to screening  


 Receiving opioids for treatment of 
cancer-related pain 


 History of cancer within 5 years of 
screening (excluding basal cell cancer 
and squamous cell skin cancer) 


 Any medical condition and treatment 
associated with diarrhoea or 
constipation 


 Previous diagnosis of IBS prior to first 
initiation of opioid therapy with: 


 No structural or biochemical 
explanation for pain symptoms 


 ≥12 weeks of abdominal 
discomfort/pain with ≥2 of the following 
in the last 12 months 


 Relieved with defecation 


 Onset associated with a change in 
stool frequency  


 Onset associated with a change in form 
of stool 


 Other medical conditions related to the 
GI tract including: IBD, intestinal 
obstruction, history of rectal prolapse, 
severe peptic ulcer 


 Acute GI conditions e.g. acute faecal 
impaction, complete obstipation (i.e. 
failure to pass stools or gas)  


 Any significant and/or progressive 
medical condition (e.g. poorly 
controlled seizures, inadequately 
controlled clinical depression) 
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   Abnormal laboratory findings including 
elevated ALT or AST levels, reduced 
creatinine clearance 


 Symptoms of opioid withdrawal 


 Severe background pain refractory to 
opioid therapy 


 Any condition that may have affected 
the permeability of the BBB (e.g. 
multiple sclerosis) 


 Myocardial infarction within the last 6 
months, symptomatic congestive heart 
failure or any other overt cardiovascular 
disease 


 Previous participation in any study with 
naloxegol 


Abbreviations: ALT, alanine aminotransferase: AST, aspartate aminotransferase; BBB, blood brain barrier; 
BM, bowel movement; BSS, British Stool Scale; eDiary, electronic diary; GI, gastrointestinal; IBD, 
inflammatory bowel disease; IBS, irritable bowel syndrome; OIC, opioid-induced constipation 
†Defined as <3 SBMs/week and >1 symptom of hard/lumpy stools, straining or sensation of incomplete 
evacuation/anorectal obstruction in ≥25% of BMs over the previous 4 weeks; ‡Defined as <3 SBMs/week on 
average over the 2 week OIC confirmation period. 


6.3.4 Describe the patient characteristics at baseline. Highlight any 
differences between study groups. The following table provides a 
suggested format for the presentation of baseline patient 
characteristics for when there is more than one RCT. 


In this section, the patient characteristics for the following groups will be presented: 


anticipated licensed population (LIR), ITT population, and non-LIR population. 


Pivotal studies: KODIAC 4 and KODIAC 5 


Anticipated licensed population (LIR) vs non-LIR patients 


In both studies, baseline demographic data were comparable across treatment groups 


by baseline laxative response status (i.e. anticipated licensed population [LIR] and non-


LIR) (Table 9 and Table 10). The mean age of patients across treatment groups was 


53.3 years for the anticipated licensed population and 51.2 years for the non-LIR group 


in KODIAC 4. In KODIAC 5, the mean age was 53.2 years in the anticipated licensed 


population and 50.7 years in the non-LIR group. The majority of patients in all subgroups 


in both studies were white (80.3% of the anticipated licensed population and 74.2% of 


the non-LIR groups in KODIAC 4 and 83.0% of the anticipated licensed population and 


77.3% of the non-LIR groups in KODIAC 5). A higher proportion of patients in each 


subgroup were female in both studies. In KODIAC 4, >50% of patients had a BMI ≥30 


kg/m2 in both the anticipated licensed population and the non-LIR groups. In KODIAC 5, 


>45% patients had a BMI ≥30 kg/m2 in both the LIR and the non-LIR groups. 


Back pain was reported as the most common reason for pain in both the anticipated 


licensed population and non-LIR groups in both studies: 55.1% and 57.0% of patients, 


respectively in KODIAC 4 and 55.9% and 57.7% of patients, respectively in KODIAC 5. 


In KODIAC 4, the median lifetime opioid use ranged from 60–96 months while the 


median time spent on current opioid treatment was 24–26 months across treatment 


groups. In KODIAC 5, patient median lifetime opioid use ranged from 78–84 months and 
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the median time spent on current opioid treatment ranged from 2–3 years across 


treatment groups. 


Patient characteristics for the anticipated licensed population at baseline in KODIAC 4 


and 5 are summarised in Table 9. 


Table 9: Characteristics of the anticipated licensed population in the pivotal RCTs 
(KODIAC 4 and KODIAC 5) across randomised groups 


KODIAC 4 Naloxegol  


12.5 mg (n=115) 


Naloxegol  


25 mg (n=117) 


Placebo 
(n=118) 


Characteristic 


Age, mean (SD) 52.9 (10.3) 53.3 (10.72) 53.6 (9.96) 


Female, n (%) 72 (62.6) 68 (58.1) 77 (65.3) 


Race, n (%) 


  White 88 (76.5) 101 (86.3) 92 (78.0) 


  Black or African American 21 (18.3) 14 (12.0) 20 (16.9) 


  Asian 5 (4.3) 1 (0.9) 2 (1.7) 


  Native Hawaiian or other Pacific  


  Islander 


0 0 0 


  American Indian or Alaska native 0 0 1 (0.8) 


  Other 1 (0.9) 1 (0.9) 3 (2.5) 


BMI (kg/m
2
) 


  <18.5 0 0 0 


  18.5 – <30 51 (44.3) 59 (50.4) 57 (48.3) 


  ≥30 64 (55.7) 58 (49.6) 61 (51.7) 


Primary reason for pain, n (%) 


  Back pain 70 (60.9) 61 (52.1) 62 (52.5) 


  Joint pain 6 (5.2) 3 (2.6) 5 (4.2) 


  Fibromyalgia 2 (1.7) 7 (6.0) 9 (7.6) 


  Headache/migraine 0 2 (1.7) 2 (1.7) 


  Arthritis 10 (8.7) 12 (10.3) 12 (10.2) 


  Neuralgia 1 (0.9) 5 (4.3) 3 (2.5) 


  Pain syndrome 2 (1.7) 4 (3.4) 2 (1.7) 


  Other 24 (20.9) 23 (19.7) 23 (19.5) 


Lifetime opioid use (months),median 96.0 72.0 60.0 


Duration of current opioid use (months), 
median 


26.0 24.0 24.0 


KODIAC 5 Naloxegol  


12.5 mg (n=125) 


Naloxegol  


25 mg (n=124) 


Placebo 
(n=121) 


Characteristic 


Age, mean (SD) 53.2 (11.02) 53.5 (11.36) 53.0 (11.99) 


Female, n (%) 85 (68.0) 82 (66.1) 74 (61.2) 
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Race, n (%) 


  White 102 (81.6) 107 (86.3) 98 (81.0) 


  Black or African American 22 (17.6) 16 (12.9) 21 (17.4) 


  Asian 0 0 0 


  Native Hawaiian or other Pacific  


  Islander 


0 0 0 


  American Indian or Alaska native 0 0 0 


  Other 1 (0.8) 1 (0.8) 2 (1.7) 


BMI (kg/m
2
)    


  <18.5 0 1 (0.8) 3 (2.5) 


  18.5 – <30 68 (54.4) 65 (52.4) 62 (51.2) 


  ≥30 57 (45.6) 57 (46.0) 56 (46.3) 


Primary reason for pain, n (%) 


  Back pain 71 (56.8) 74 (59.7) 62 (51.2) 


  Joint pain 6 (4.8) 7 (5.6) 4 (3.3) 


  Fibromyalgia 10 (8.0) 3 (2.4) 9 (7.4) 


  Headache/migraine 0 2 (1.6) 1 (0.8) 


  Arthritis 8 (6.4) 14 (11.3) 9 (7.4) 


  Neuralgia 5 (4.0) 4 (3.2) 5 (4.1) 


  Pain syndrome 0 2 (1.6) 0 


  Other 25 (20.0) 18 (14.5) 31 (25.6) 


Lifetime opioid use (months), median 78.0 84.0 84.0 


Duration of current opioid use (months), 
median 


36.0 24.0 24.0 


 


ITT analysis set (mixed population including unlicensed non-LIR patients) 


Patient characteristics at baseline in KODIAC 4 and KODIAC 5 are summarised in Table 


10. Baseline demographic data across treatment groups in both studies were similar. 


The mean age of patients across treatment groups in KODIAC 4 was 52.3 years, while in 


KODIAC 5, the mean patient age was 52.1 years. The majority of patients in all 


treatment groups in KODIAC 4 and KODIAC 5 were white (77.5% and 80.3%, 


respectively). In both studies, a higher proportion of patients in all treatment groups were 


female (61.3% and 63.4% of patients in KODIAC 4 and KODIAC 5, respectively). The 


most common primary reasons for pain in both studies were back pain, “other” and 


arthritis which were reported by 56%, 19.7% and 10% of KODIAC 4 patients, 


respectively, and 56.8%, 17.1% and 9.8% of KODIAC 5 patients, respectively. In both 


studies, localised musculoskeletal pain was reported as the primary type of pain in the 


“other” category. In KODIAC 4, the median lifetime opioid use ranged from 60–84 


months while the median time spent on current opioid treatment was 2 years for all 


treatment groups. In KODIAC 5, patient median opioid lifetime use ranged from 72–81.5 


months and the median time spent on current opioid treatment ranged from 2–3 years 


across treatment groups. 
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Table 10: Characteristics of the ITT analysis set in the pivotal RCTs (KODIAC 4 and 
KODIAC 5) across randomised groups 


KODIAC 4 Naloxegol  


12.5 mg (n=213) 


Naloxegol  


25 mg (n=214) 


Placebo 
(n=214) 


Characteristic 


Age, mean (SD) 51.9 (10.43) 52.2 (10.29) 52.9 (9.99) 


Female, n (%) 135 (63.4) 118 (55.1) 140 (65.4) 


Race, n (%) 


  White 164 (77.0) 173 (80.8) 160 (74.8) 


  Black or African American 42 (19.7) 38 (17.8) 44 (20.6) 


  Asian 5 (2.3) 1 (0.5) 4 (1.9) 


  Native Hawaiian or other Pacific  


  Islander 


0 0 0 


  American Indian or Alaska native 1 (0.5) 0 2 (0.9) 


  Other 1 (0.5) 2 (0.9) 4 (1.9) 


BMI (kg/m
2
) 


  <18.5 1 (0.5) 1 (0.5) 0 


  18.5 – <30 98 (46.0) 102 (47.7) 108 (50.5) 


  ≥30 114 (53.5) 111 (51.9) 106 (49.5) 


Primary reason for pain, n (%) 


  Back pain 131 (65.1) 110 (51.4) 118 (55.1) 


  Joint pain 8 (3.8) 7 (3.3) 7 (3.3) 


  Fibromyalgia 6 (2.8) 9 (4.2) 15 (7.0) 


  Headache/migraine 1 (0.5) 4 (1.9) 3 (1.4) 


  Arthritis 20 (9.4) 22 (10.3) 22 (10.3) 


  Neuralgia 1 (0.5) 8 (3.7) 4 (1.9) 


  Pain syndrome 5 (2.3) 7 (3.3) 5 (2.3) 


  Other 41 (19.2) 46 (21.5) 39 (18.2) 


Lifetime opioid use (months),median 84.0 72.0 60.0 


Duration of current opioid use (months), 
median 


24.0 24.0 24.0 


KODIAC 5 Naloxegol  


12.5 mg (n=232) 


Naloxegol  


25 mg (n=232) 


Placebo 
(n=232) 


Characteristic 


Age, mean (SD) 52.0 (11.02) 51.9 (12.11) 52.3 (11.62) 


Female, n (%) 149 (64.2) 147 (63.4) 145 (62.5) 


Race, n (%) 


  White 187 (80.6) 189 (81.5) 183 (78.9) 


  Black or African American 41 (17.7) 40 (17.2) 44 (19.0) 


  Asian 1 (0.4) 0 0 
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  Native Hawaiian or other Pacific  


  Islander 


0 1 (0.4) 0 


  American Indian or Alaska native 1 (0.4) 1 (0.4) 2 (0.9) 


  Other 2 (0.9) 1 (0.4) 3 (1.3) 


BMI (kg/m
2
)    


  <18.5 3 (1.3) 2 (0.9) 3 (1.3) 


  18.5 – <30 123 (53.0) 112 (48.3) 118 (50.9) 


  ≥30 106 (45.7) 115 (49.6) 111 (47.8) 


Primary reason for pain, n (%) 


  Back pain 136 (58.6) 130 (56.0) 129 (55.6) 


  Joint pain 11 (4.7) 16 (6.9) 10 (4.3) 


  Fibromyalgia 16 (6.9) 11 (4.7) 18 (7.8) 


  Headache/migraine 1 (0.4) 5 (2.2) 2 (0.9) 


  Arthritis 20 (8.6) 27 (11.6) 21 (9.1) 


  Neuralgia 6 (2.6) 7 (3.0) 5 (2.2) 


  Pain syndrome 0 3 (1.3) 2 (0.9) 


  Other 42 (18.1) 33 (14.2) 44 (19.0) 


Lifetime opioid use (months), median 81.5 78.0 72.0  


Duration of current opioid use (months), 
median 


36 24 24 


Abbreviations: BMI, body mass index; SD, standard deviation. 


Outcomes  


6.3.5 Provide details of the outcomes investigated and the measures used to 
assess those outcomes. Indicate which outcomes were specified in the 
trial protocol as primary or secondary, and whether they are relevant 
with reference to the decision problem. This should include therapeutic 
outcomes, as well as patient-related outcomes such as assessment of 
health-related quality of life, and any arrangements to measure 
compliance. Data provided should be from pre-specified outcomes 
rather than post-hoc analyses. When appropriate, also provide 
evidence of reliability or validity, and current status of the measure 
(such as use within UK clinical practice). The following table provides a 
suggested format for presenting primary and secondary outcomes 
when there is more than one RCT. 


The outcomes investigated in KODIAC 4 and 5 and their relevance to the decision 


problem are presented in Table 11. In particular, a defining and important feature of both 


studies was the analysis of the primary outcome of response to treatment in the 


anticipated licensed population which was assessed as a key secondary endpoint.  
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Pivotal studies: KODIAC 4 and KODIAC 5 


Table 11: Primary and secondary outcomes of the pivotal RCTs (KODIAC 4 and KODIAC 5) 


Study Primary outcome(s) and measures Reliability/validity/ current use in clinical practice 


KODIAC 
4 


 


KODIAC 
5 


 Proportion of patients with ≥3 SBMs per week with improvement from 


baseline of ≥1 SBM per week (defined as a BM without the use of 


laxatives administered in the previous 24 hours) for ≥9 out of 12 study 


weeks and 3 out of the last 4 study weeks 


 The assessment of constipation in the pivotal RCTs is based on the Rome III diagnostic criteria for 


functional constipation (41) and reflects standard practice. SBM frequency is a clinically meaningful 


measure commonly employed in clinical research to assess the efficacy of a treatment for chronic 


constipation. A multinational, survey study to assess the impact of opioid-induced bowel dysfunction 


in patients receiving opioids for chronic pain reported that the most bothersome symptoms for 


patients were constipation (81% of patients) and straining (58% of patients). A third of patients (33%) 


reported that they had reduced or stopped using opioids in order to have a bowel movement (7). In 


addition a recent cross-sectional online survey of patients with OIC found that having at least one 


more SBM/week was extremely important to 41% of patients (17)These findings suggest that the 


improvement in the frequency of BMs is very important to patients with OIC.  


 Secondary outcome(s) and measures Reliability/validity/ current use in clinical practice 


 Key secondary outcomes 


 Responder rates for the anticipated licensed population defined as: 


o Taking ≥1 laxative class for ≥4 days prior to screening and 


reporting moderate, severe or very severe symptoms in ≥1 of 


the four stool symptom domains
†
  


 Time to first post-dose SBM without the use of rescue medication in 


the last 24 hours 


 Mean number of days per week with ≥1 SBM 


Other secondary outcomes 


 Supporting assessment of response incorporating symptom data 


 Change from baseline in the number of SBMs/week for Weeks 1–4 


and Weeks 1–12 


 Change from baseline in the mean degree of straining 


 Change from baseline in the mean stool consistency (BSS) 


 % of days with a complete SBM 


 Mean bisacodyl dose/week for Weeks 1–12 


 Change from baseline in PAC-SYM total score and each domain 


score for Weeks 2, 4, 8 and 12 


 Change from baseline in PAC-QoL total score and each domain 


score for Weeks 4 and 12 


Key secondary outcomes 


 There is currently no accepted method in clinical practice for defining the subgroup of patients who 


have an inadequate response to laxative(s). In KODIAC 4 and 5, the anticipated licensed population 


represents conventional laxative users who continue to have moderate to very severe OIC symptoms 


at study entry. 


Other secondary outcomes 


 Improvement in the degree of straining is important to patients with OIC: a recent global burden of 


illness study found that 82% of patients reported straining or squeezing to pass a BM as their most 


bothersome symptom (11) 


 The PAC-SYM
‡
 is constipation-specific, self-reported, 12-item questionnaire comprising three 


domains: abdominal symptoms (items 1–4); rectal symptoms (items 5–7) and stool symptoms (items 


8–12). Patients score their symptoms on a 5-point Likert scale that ranges from: 0, absence of 


symptoms; 1, mild; 2, moderate; 3, severe; 4, very severe (62).  


 The PAC-QoL
‡
 is a self-reported questionnaire which is designed to assess the burden of 


constipation on patients’ QoL. The PAC-QoL comprises 28 items encompassing four domains: 


worries and concerns; physical discomfort; psychosocial discomfort; satisfaction. Patients’ responses 


are recorded on a 5-point Likert scale: 1, not at all; 2, a little bit; 3, moderately; 4, quite a bit; 5, 


extremely (4).  


 The BSS is a self-reported instrument which classifies human faeces into seven categories as a 


measure of stool consistency: Type 1 & 2 indicate constipation; Type 3 & 4 indicate “ideal stools”; 


Type 5–7 represent diarrhoea or urgency (63) 
Abbreviations: BM, bowel movement; BSS., Bristol Stool Scale; PAC-QoL, Patient Assessment of Constipation Quality of Life; PAC-SYM, Patient Assessment of Constipation Symptoms 
questionnaire; QoL, quality of life; SBM, spontaneous bowel movement.  
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†Four stool symptom domains: incomplete BM, hard stools, straining and false alarms. 
‡The PAC-SYM and the PAC-QoL are validated for use in chronic constipation but have not been validated for use in OIC.
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Statistical analysis and definition of study groups  


6.3.6 State the primary hypothesis or hypotheses under consideration and 
the statistical analysis used for testing hypotheses. Also provide 
details of the power of the study and a description of sample size 
calculation, including rationale and assumptions. Provide details of 
how the analysis took account of patients who withdrew (for example, a 
description of the intention-to-treat analysis undertaken, including 
censoring methods; whether a per-protocol analysis was undertaken). 
The following table provides a suggested format for presenting the 
statistical analyses in the trials when there is more than one RCT. 


 


Pivotal studies: KODIAC 4 and KODIAC 5 


Population datasets analysed 


anticipated licensed population (LIR patients): patients who were taking ≥1 laxative 


class for ≥4 days prior to screening, and reported moderate, severe, or very severe 


symptoms in at least one of the four stool symptom domains (i.e. incomplete BM, hard 


stools, straining, or false alarms). 


Intent-to-treat (ITT) analysis set (mixed population including unlicensed non-LIR 


population): considered as the primary analysis set and used for all efficacy endpoints 


that were summarised by the response to laxatives at baseline. The ITT analysis set 


included all randomised patients with the exception of patients who had been 


randomised multiple times within the naloxegol program at different centres. 


Modified intent-to-treat (mITT) analysis set: a subset of the ITT analysis set consisting 


of all randomised patients who received at least one dose of study drug and had at least 


one post-baseline efficacy assessment. The primary analysis was repeated in the mITT 


analysis set as a sensitivity analysis. 


Per-protocol (PP) analysis set: included only ITT patients with no important protocol 


deviations. Analysis of the primary efficacy endpoint was repeated on the PP analysis 


set. 


Safety analysis set: all randomised patients who received at least one dose of study 


drug and excluded patients who were randomised multiple times within the naloxegol 


program. Selected summaries of adverse events (AEs) were presented by the response 


to laxatives at baseline. 


The primary hypothesis in KODIAC 4 and KODIAC 5 is presented in Table 12 with a 


summary of the statistical analysis conducted.
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Table 12: Summary of statistical analyses in the pivotal RCTs (KODIAC 4 and KODIAC 5) 


Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power 
calculation 


Data management, 
patient withdrawals 


KODIAC 4 


 


KODIAC 5 


To assess the proportion of 
responders to treatment over the 
12 week study period defined 
as: % of patients with ≥3 SBMs 
per week with improvement from 
baseline of ≥1 SBM per week for 
≥9 out of 12 study weeks and 3 
out of the last 4 study weeks 


Categorical data was summarised using frequency and 
percentages and descriptive statistics were used for 
continuous data. 


Longitudinal analyses of continuous endpoints were 
conducted using the mixed model repeated measures 
approach (MMRM). All MMRM models included the 
treatment group, the baseline value of the response variable, 
time (as a class variable for Weeks 1 to 12 as applicable), 
treatment-time interactions and baseline laxative response 
as fixed effects, and pooled centre as a random effect. 


Statistical significance of primary and key secondary 
outcomes is based on the Multiple testing procedure. All 
other statements of statistical significance are based on 
unadjusted/nominal p-values compared against alpha = 0.05 
and should be interpreted with caution. 


Primary efficacy outcome 


For the primary analysis, differences in response rates 
between treatment groups were analysed using Cochran-
Mantel-Haenszel tests stratified by the response to laxatives 
at baseline and further characterised by the relative risk (RR) 
with associated 95% CIs. The primary efficacy analysis was 
repeated on the mITT and PP analysis sets as sensitivity 
analyses. 


Key Secondary outcomes 


 Differences between the anticipated licensed population vs 
placebo were analysed using Chi-square tests.  


 Log-rank tests stratified by the response to laxatives at 
baseline were used to analyse treatment group differences 
for the time to first SBM. Kaplan Meier statistics were also 
presented. 


 Differences between treatment groups in the number of 
days with ≥1 SBM were analysed using MMRM  


 


Other secondary outcomes 


 MMRM was used to analyse differences between 
treatment groups in change from baseline in SBM/week, 
mean degree of straining, mean stool consistency and 


To detect a difference of 25% 
in the response rate (60% on 
naloxegol and 35% on 
placebo), with 90% power and 
an alpha significance level of 
0.025, a sample size of 105 
patients per treatment group 
were required. 


Assuming the anticipated 
licensed population is 50% of 
the total study population, 210 
patients per treatment group 
were required to provide 
adequate power to detect a 
treatment difference in the 
anticipated licensed 
population.  


Assumptions on the expected 
response rates were based on 
the naloxegol Phase II study 
and from other similar drugs 
based on response over 4 
weeks. 


To confirm that the 
patient was completing 
the eDiary, compliance 
with the eDiary was 
assessed remotely by the 
study centre at least 
every 48 hours. Patients 
were phoned if data was 
found to be missing. 


For patients with fewer 
than 4 days of diary data 
entered for a given week, 
the weekly SBM 
frequency was treated as 
missing for that week.  


For by-visit assessments, 
baseline was defined as 
the latest non-missing 
value collected prior to 
the first dose of study 
drug (screening, Visit 1 or 
Week 0, Visit 3). In 
general, baseline was 
based on data obtained 
during the OIC 
confirmation period. 


When calculating 
responder status, any 
weeks where the SBM 
frequency was missing 
were automatically 
classified as weeks where 
no improvement had 
been observed. Any 
patient with incomplete 
efficacy follow-up was 
automatically considered 
a non-responder, 
regardless of their SBM 
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Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power 
calculation 


Data management, 
patient withdrawals 


number of days/week with a complete SBM. 


 PAC-SYM and PAC-QoL were assessed using descriptive 
statistics and MMRM. 


Multiplicity adjustments for the primary and 3 key 
secondary outcomes 


To control the overall type I error rate to be <0.05 for the 
multiple comparisons in the primary and the key secondary 
outcomes, a multiple testing procedure with Bonferroni-Holm 
over groups, and fixed-sequence within groups was applied. 
This resulted in an alpha significance level of 2.5% being 
applied for comparisons of the naloxegol 25 mg group vs 
placebo and 5% being applied for comparisons of the 12.5 
mg group vs placebo. 


data up to that point.  


Abbreviations: CI, confidence interval; mITT, modified intent-to-treat; MMRM, mixed model repeated measures; PAC-QoL, Patient Assessment of Constipation Quality of Life; 
PAQ-SYM, Patient Assessment of Constipation Symptoms questionnaire; PP, per-protocol; RR, relative risk; SBM, spontaneous bowel movement
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6.3.7 Provide details of any subgroup analyses that were undertaken and 
specify the rationale and whether they were pre-planned or post-hoc. 


 


KODIAC 4 and KODIAC 5: Pre-planned subgroup analyses 


The primary efficacy outcome in the ITT population was analysed for the following 


subgroups: 


 Demographic characteristics: age group, sex, race 


 Location: region, country, centre 


 Response to laxative(s) at baseline 


 


Response to laxative(s) at baseline 


Although there is scientific evidence that there are patients who have an inadequate 


response to laxative(s), there is no accepted method for defining this subpopulation. 


Therefore, following consultation with an advisory board of external experts, a method 


was devised to effectively classify OIC patients according to the adequacy of their 


response to the use of laxative(s). The Baseline Laxative Response Status 


Questionnaire (BLRSQ) was subsequently developed. This was an investigator-


administered questionnaire to assess the type of laxative used by the patient within two 


weeks prior to enrolment in the study, the frequency of the laxative use, and any 


symptoms experienced while using the laxative. The analysis was pre-planned to assess 


the response to naloxegol in this specific subgroup of patients.  


In KODIAC 4 and 5, for the analysis of response to laxatives at baseline, all patients 


were stratified by laxative responder status using the BLRSQ. Each patient’s laxative 


response status was determined based on 4 questions. Patients were then classified 


based on their responses to the questions as follows: 


 Anticipated licensed population (LIR): patients who were taking ≥1 laxative class for 


≥4 days prior to screening and reported moderate, severe, or very severe symptoms 


in at least one of the four stool symptom domains (i.e. incomplete BM, hard stools, 


straining, or false alarms). Note that LIR patients represent an important 


subpopulation with a high unmet medical need for a chronic oral treatment option for 


OIC. Studies show that ≥ 45% of patients will have a laxative inadequate response to 


treatment (11, 16). 


 Laxative adequate responder (LAR): patients who were taking ≥1 laxative class for ≥4 


days prior to screening and had no symptoms or only mild symptoms  


 Laxative unknown responder (LUR): patients who had not used laxative(s) over the 


previous two weeks or had taken ≥1 laxative classes on <4 days over the previous 2 


weeks. These patients were not categorised as the anticipated licensed population 


because their laxative responder status could not be confirmed due to lack or 


infrequent use of laxatives in the 2 weeks before screening. 


  


A schematic of the BLRSQ algorithm is presented in section 10.18 (Appendix 15) 


 


Note that due to the small number of LAR patients enrolled in both KODIAC 4 and 5, the 


LAR and LUR groups were subsequently considered together as the non-LIR subgroup. 
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Thus all secondary efficacy outcomes were analysed for the anticipated licensed 


population and non-LIR subgroups.  


 


An additional subgroup of patients was defined for analysis: 


 2xLIR: a subgroup of the anticipated licensed population with inadequate response 


from at least two classes of laxatives for ≥4 days in the two weeks prior to study entry 


or reported unsatisfactory laxation from ≥1 additional laxative class from the 6 month 


OIC history prior to screening 


 


Note that with the exception of the anticipated licensed population, KODIAC 4 and 5 


were not designed or powered to assess the treatment effect of naloxegol versus 


placebo in any other subgroup of interest.  


 


Post-hoc analysis: anticipated licensed population + Step 3 (strong) opioids 


(according to WHO analgesic ladder) 


KODIAC 4 and 5 also included a post-hoc analysis of a subgroup of patients comprising 


the anticipated licensed population taking Step 3 opioids (classified according to World 


Health Organisation [WHO] analgesic ladder). This is a clinically valid subgroup of 


patients with OIC as the more severe forms of OIC are more likely to be related to the 


use of Step 3 opioids. A recent survey of 120 healthcare professionals found that >80% 


of cancer pain patients treated by palliative care specialists were likely to be receiving 


Step 3 opioids (64). Also, in palliative care patients with advanced disease, the higher 


doses of opioids that are typically prescribed to reduce severe pain subsequently result 


in more severe adverse effects (49). Although there are no specific guidelines in the UK 


for the treatment of OIC, NICE clinical guideline No. 140 provides recommendations for 


the management of constipation in patients in palliative care receiving strong opioids for 


pain (40). Current strategies for pain management are largely based on the World Health 


Organisation’s (WHO) three-step “ladder” for the relief of cancer pain (65). This pain 


ladder was originally developed for the management of cancer pain in 1986, but the 


advice is now widely used for the management of patients with acute or chronic pain who 


require analgesics (66). The WHO three-step ladder is based on a stepwise approach to 


pain management; patients start on the lowest analgesic and “step up the ladder” if their 


pain persists or increases (65). The WHO pain ladder proposes that treatment should be 


initiated with a non-opioid (step 1: e.g. aspirin, paracetamol, non-steroidal anti-


inflammatory drugs [NSAIDs]). A weak opioid is introduced if pain relief is insufficient 


(step 2: e.g. codeine, dihydrocodeine, tramadol). Step 3 is for the management of 


moderate to severe pain and patients receive strong opioids (e.g. morphine, methadone, 


oxycodone, buprenorphine, hydromorphone, fentanyl) (65).  
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Participant flow  


6.3.8 Provide details of the numbers of patients who were eligible to enter the 
RCT(s), randomised, and allocated to each treatment. Provide details of, 
and the rationale for, patients who crossed over treatment groups 
and/or were lost to follow-up or withdrew from the RCT. This 
information should be presented as a CONSORT flow chart. 


CONSORT flow charts showing the numbers of patients who were eligible to enter 


KODIAC 4 and 5, and who were randomised and allocated to each treatment are 


presented in Figure 4 and Figure 5, respectively. 
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Figure 4: KODIAC 4 study flow chart 
 


NKTR-118 = naloxegol 
a 


After 22 March 2012, screening of non-LIR patients was stopped to ensure that a minimum of 50% of patients randomised would be LIR. Of the 652 patients randomised into 
the study, 553 patients were screened on or before 22 March 2012. 
b 


Three patients did not receive treatment due to not fulfilling eligibility criteria (1 patient in the placebo group and 2 patients in the naloxegol 12.5 mg group) 
c 
Eleven patients who completed the study (4 patients each in the naloxegol 12.5 mg and 25 mg groups and 1 patient in the placebo group) had been previously randomised at 


a different study centre and were therefore excluded from the ITT and Safety analysis sets. 
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Figure 5: KODIAC 5 study flow chart 


 


NKTR-118 = naloxegol 
a
 Patients did not receive treatment due to not fulfilling the eligibility criteria (1 patient each in the placebo and naloxegol 12.5 mg groups) and patient decision (1 patient in the 


naloxegol 12.5 mg group) 
b
 Four patients had previously been randomised at a different study centre and were therefore excluded from the ITT and Safety analysis sets. 
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Patient disposition by baseline laxative status: KODIAC 4 


Anticipated licensed population 


In KODIAC 4, 350 patients (54.6%) were classified as the anticipated licensed population and 291 


patients (45.4%) of patients were classified as non-LIR for the ITT analysis set. 


In the anticipated licensed population, 18.6% of patients had taken more than one laxative class in 


the two weeks prior to baseline while 45.7% of patients reported severe straining.  


Of the 355 randomised anticipated licensed population patients, 354 (99.7%) received treatment, 


and 294 (82.8%) completed the study in the ITT analysis set. In the anticipated licensed 


population, 55 patients (15.5%) who received treatment discontinued the study: 17 (14.7%), 19 


(16.0%), and 19 (15.8%) patients in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively. The most common reasons for discontinuation were as follows: 


 Patient decision (7.8%, 2.5%, and 8.3% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 22 patients, 6.2%) 


 Adverse events (5.3%, 9.2%, and 2.5% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 19 patients, 5.4%) 


 Lost to follow-up (1.7%, 2.5% and 1.7% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 7 patients, 2.0%) 


 


Discontinuations as a result of adverse events occurred in 5 (4.3%), 11 (9.2%), and 3 (2.5%) 


patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively.  


 


Non-LIR population 


Of the 297 randomised non-LIR patients, 295 (99.3%) received treatment, and 230 (77.4%) 


completed the study in the ITT analysis set. In the non-LIR group, 59 patients (19.9%) who 


received treatment discontinued the study: 20 (19.8%), 22 (22.2%), and 17 (17.5%) patients in the 


naloxegol 12.5 mg, 25 mg and placebo groups, respectively. The most common reasons for 


discontinuation were as follows: 


 Adverse events (4.0%, 11.1%, and 8.2% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 23 patients, 7.7%) 


 Patient decision (7.9%, 3.0%, and 3.1% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 14 patients, 4.7%) 


 Lost to follow-up (5.0%, 3.0%, and 2.1% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 10 patients, 3.4%) 


 


Discontinuations as a result of adverse events occurred in 4 (4.0%), 11 (11.1%), and 8 (8.2%) 


patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively.  


 


Patient disposition by baseline laxative status: KODIAC 5 


Anticipated licensed population 


In KODIAC 5, 370 (53.2%) patients were classified as anticipated licensed population, and 326 


(46.8%) patients were classified as non-LIR for the ITT analysis set.  
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In the anticipated licensed population, 22.7% of patients had taken more than one laxative class 


for at least 4 days in the two weeks prior to baseline, while 44.9% of patients reported severe 


straining. 


Of the 371 randomised anticipated licensed population patients, 368 (99.2%) received treatment 


and 290 (78.2%) completed the study in the ITT analysis set. In the anticipated licensed population 


group, 77 patients (20.8%) who received treatment discontinued the study: 19 (15.2%), 34 


(27.2%), and 24 (19.8%) patients in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively. The most common reasons for discontinuation were as follows:  


 Patient decision (8.0%, 8.0%, and 6.6% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 28 patients, 7.5%) 


 Adverse events (2.4%, 10.4%, and 5.8% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 23 patients, 6.2%) 


 Lost to follow-up (3.2%, 5.6%, and 2.5% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 14 patients, 3.8%) 


 


Discontinuations as a result of adverse events occurred in 3 (2.4%), 13 (10.4%), and 7 (5.8%) 


patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively.  


 


Non-LIR population 


Of the 329 randomised non-LIR patients, 329 (100%) received treatment, and 247 (75.1%) 


completed the study in the ITT analysis set. In the non-LIR group, 79 patients (24.0%) who 


received treatment discontinued the study: 34 (31.5%), 25 (22.9%), and 20 (17.9%) patients in the 


naloxegol 12.5 mg, 25 mg and placebo groups, respectively. The most common reasons for 


discontinuation were as follows: 


 Patient decision (12.0%, 9.2%, and 4.5% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 28 patients, 8.5%) 


 Adverse events (7.4%, 10.1%, and 4.5% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 24 patients, 7.3%) 


 Lost to follow-up (6.5%, 1.8%, and 5.4% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively: Total 15 patients, 4.6%) 


 


Discontinuations as a result of adverse events occurred in 8 (7.4%), 11 (10.1%), and 5 (4.5%) 


patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. 
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6.4 Critical appraisal of relevant RCTs 


6.4.1 The validity of the results of an individual study will depend on the 
robustness of its overall design and execution, and its relevance to the 
decision problem. Each study that meets the criteria for inclusion 
should therefore be critically appraised. Whenever possible, the criteria 
for assessing published studies should be used to assess the validity 
of unpublished and part-published studies. The critical appraisal will be 
validated by the ERG. The following are the minimum criteria for 
assessment of risk of bias in RCTs, but the list is not exhaustive.  


 Was the method used to generate random allocations adequate? 


 Was the allocation adequately concealed? 


 Were the groups similar at the outset of the study in terms of prognostic 
factors, for example, severity of disease? 


 Were the care providers, participants and outcome assessors blind to treatment 
allocation? If any of these people were not blinded, what might be the likely 
impact on the risk of bias (for each outcome)? 


 Were there any unexpected imbalances in drop-outs between groups? If so, 
were they explained or adjusted for? 


 Is there any evidence to suggest that the authors measured more outcomes 
than they reported? 


 Did the analysis include an intention-to-treat analysis? If so, was this 
appropriate and were appropriate methods used to account for missing data? 


6.4.2 Please provide as an appendix a complete quality assessment for each 
RCT. See Section 10.3, appendix 3 for a suggested format. 


A complete quality assessment for each RCT is provided in Section 10.3. 


6.4.3 If there is more than one RCT, tabulate a summary of the responses 
applied to each of the critical appraisal criteria. A suggested format for 
the quality assessment results is shown below. 


A summary of the quality assessment results is presented in Table 13. 


Table 13: Summary of the quality assessment results for the pivotal RCTs (KODIAC 4 and 
KODIAC 5) 


 KODIAC 4 KODIAC 5 


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 
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6.5 Results of the relevant RCTs 


6.5.1 Provide the results for all relevant outcome measure(s) pertinent to the 
decision problem. Data from intention-to-treat analyses should be 
presented whenever possible and a definition of the included patients 
provided. If patients have been excluded from the analysis, the 
rationale for this should be given. If there is more than one RCT, 
tabulate the responses. 


6.5.2 The information may be presented graphically to supplement text and 
tabulated data. If appropriate, please present graphs such as Kaplan-
Meier plots. 


6.5.3 For each outcome for each included RCT, the following information 
should be provided. 


 The unit of measurement. 


 The size of the effect; for dichotomous outcomes, the results ideally should be 
expressed as both relative risks (or odds ratios) and risk (or rate) differences. 
For time-to-event analysis, the hazard ratio in an equivalent statistic. Both 
absolute and relative data should be presented. 


 A 95% confidence interval. 


 Number of participants in each group included in each analysis and whether the 
analysis was by ‘intention to treat’. State the results in absolute numbers when 
feasible. 


 When interim RCT data are quoted, this should be clearly stated, along with the 
point at which data were taken and the time remaining until completion of that 
RCT. Analytical adjustments should be described to cater for the interim nature 
of the data. 


 Other relevant data that may assist in the interpretation of the results may be 
included, such as adherence to medication and/or study protocol. 


 Discuss and justify definitions of any clinically important differences. 


 Report any other analyses performed, including subgroup analysis and 
adjusted analyses, indicating those pre-specified and those exploratory. 
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6.5.4 Pivotal studies: KODIAC 4 and KODIAC 5 


KODIAC 4 and KODIAC 5: efficacy results 


Naloxegol demonstrated significant improvements in the primary outcome of 


response to treatment defined as ≥3 SBMs per week and a change from baseline of 


≥1 SBM per week for at least 9 out of the 12 study weeks and 3 out of the last 4 


study weeks. Similar response rates were observed in the ITT analysis set, the 


anticipated licensed population and the anticipated licensed population + Step 3 


opioids group. 


 


ITT population  


Primary outcome 


 In KODIAC 4 and 5, naloxegol 25 mg treatment was associated with significantly 


higher response rates compared with placebo over 12 weeks (KODIAC 4, 44.4% vs 


29.4% patients; p=0.001: KODIAC 5, 39.7% and 29.3% patients, p=0.021, 


respectively) 


o In KODIAC 4, patients receiving 12.5 mg naloxegol demonstrated statistically 


significantly higher response rates compared with placebo patients (40.8% vs 


29.4% patients, respectively; p=0.015) 


o In KODIAC 5, statistical significance was not demonstrated in the naloxegol 


12.5 mg group vs placebo for the primary outcome (34.9% vs 29.3% patients, 


respectively; p=0.202) 


 


Anticipated licensed population analysis 


Response to treatment (defined as for the primary outcome) 


 In KODIAC 4 and 5, statistically significantly higher response rates were achieved in 


the naloxegol 25 mg groups compared with placebo in the anticipated licensed 


population (KODIAC 4, 48.7% vs 28.8% patients, respectively; p=0.002: KODIAC 5, 


46.8% vs 31.4% patients, respectively; p=0.014) 


o Response rates in the naloxegol 12.5 mg anticipated licensed population 


were statistically significantly higher vs placebo in KODIAC 4 (42.6% vs 


28.8% patients, respectively; p=0.028) but not significant for the naloxegol 


12.5 mg anticipated licensed population vs placebo in KODIAC 5 (42.4% vs 


31.4% patients, respectively; p=0.074) 


Secondary outcomes 


 Patients in the naloxegol 12.5 mg and 25 mg groups had a shorter median time to 


first post-dose SBM compared with placebo: 


o KODIAC 4: 20.6 and 5.4 vs 43.4 hours in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively 


o KODIAC 5: 12.8 and 18.1 vs 38.2 hours in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively 
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 Naloxegol patients had an increase in the mean SBMs per week compared with 


placebo in both studies (Mean SBMs per week in KODIAC 4 were 3.9, 4.7, and 3.4 in 


the naloxegol 12.5 mg, 25 mg and placebo groups, respectively: and in KODIAC 5 


were 4.3, 4.8, and 3.5 in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively) 


 Naloxegol was associated with a greater increase in the mean number of days with 


≥1SBM compared with placebo in both studies (mean number of days with ≥1SBM in 


KODIAC 4 were 3.5, 3.9, and 2.9 days in the naloxegol 12.5 mg, 25 mg and placebo 


groups, respectively; and in KODIAC 5 were 3.7, 3.9, and 3.0 days naloxegol 12.5 


mg, 25 mg and placebo groups, respectively)  


 Use of rescue medication at least once over the treatment period was lower in the 


naloxegol groups compared with the placebo groups in both studies (KODIAC 4; 


65.2%, 56.4%, and 76.3% of naloxegol 12.5 mg, 25 mg and placebo patients, 


respectively: KODIAC 5; 60.8%, 62.9% and 76.9% of naloxegol 12.5 mg, 25 mg and 


placebo patients, respectively) 


Quality of life assessments 


 Naloxegol treatment was associated with greater reductions across all domains in 


Patient Assessment of Constipation symptoms (PAC-SYM) compared with placebo, 


indicating improvement in symptoms 


 Naloxegol demonstrated greater reductions across all domains in the Patient 


Assessment of Quality of Life (PAC-QoL) questionnaire compared with placebo, 


indicating improved quality of life 


 The results for each domain of the EQ-5D in both KODIAC 4 and 5 demonstrated 


that a greater proportion of patients receiving naloxegol reported no problems from 


baseline to Week 12 compared with the placebo group 


 


 


Anticipated licensed population + Step 3 opioids  


Response to treatment 


 In both KODIAC 4 and 5, patients in the naloxegol 25 mg group showed a greater 


response to treatment compared with the placebo group over Weeks 1–12 (49.4% vs 


29.9% of patients, respectively; p=0.011 in KODIAC 4; 47.2% vs 28.9% of patients, 


respectively; p=0.014 in KODIAC 5) 


Secondary outcomes  


 Naloxegol resulted in shorter time to first post-dose SBM compared with placebo in 


both trials (KODIAC 4: 20.9, 4.4 and 32.7 hours in the naloxegol 12.5mg, 25 mg and 


placebo groups, respectively: KODIAC 5, 10.6, 7.4, and 47.9 hours in the naloxegol 


12.5mg, 25 mg and placebo groups, respectively) 


 Naloxegol patients had an increase in the mean SBMs per week compared with 


placebo in both studies (mean SBMs per week in KODIAC 4 were 4.1, 4.9, and 3.3 in 


the naloxegol 12.5 mg, 25 mg and placebo groups, respectively: and in KODIAC 5 
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were 4.2, 5.3, and 3.5 in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively) 


 Naloxegol was associated with a greater increase in the mean number of days with 


≥1SBM compared with placebo in both studies (mean number of days with ≥1SBM in 


KODIAC 4 were 3.6, 3.9, and 2.8 days in the naloxegol 12.5 mg, 25 mg and placebo 


groups, respectively; and in KODIAC 5 were 3.6, 4.0, and 3.0 days naloxegol 12.5 


mg, 25 mg and placebo groups, respectively) 


 Use of rescue medication at least once was lower in the naloxegol group compared 


with the placebo group in both studies (KODIAC 4; 51.7% and 77.9% of patients in 


the naloxegol 25 mg and placebo groups, respectively: KODIAC 5; 60.7% and 78.3% 


of patients in the naloxegol 25 mg and placebo groups, respectively) 


Quality of life assessments 


 Naloxegol was associated with an improvement in symptoms of constipation as 


observed across all domains of the PAC-SYM in both studies 


 Naloxegol was associated with improvements in quality of life as indicated by greater 


reductions across all domains in the PAC-QoL in both studies  


 Results from the EQ-5D demonstrated that a higher proportion patients in the 


naloxegol group reported no problems over the treatment period compared with 


placebo 


 There was a greater reduction in the number of patients with severe problems 


compared with placebo, as measured by the EQ-5D 
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Datasets analysed 


In the pivotal RCTs, KODIAC 4 and KODIAC 5, the primary efficacy outcome of 


response to study drug was based on the ITT analysis set, defined as all randomised 


patients. As the key focus of this submission is the anticipated licensed population (i.e. 


LIR group), only the primary outcome for the ITT analysis set is presented. All key 


secondary outcomes and additional outcomes for the ITT analysis set are presented in 


Appendix 14.  


Primary Efficacy Results 


Following regulatory advice the primary efficacy outcome definition ensured that 


improvement in SBMs had to be durable over the 12 week treatment period in order for a 


patient to be considered a responder. Note that this definition of responder was regulator 


defined. In KODIAC 4 and KODIAC 5, significantly higher response rates were achieved 


in patients treated with naloxegol 25 mg compared with placebo over 12 weeks (p=0.001 


and p=0.021, respectively). A statistically significant higher response rate was achieved 


in patients treated with naloxegol 12.5 mg vs placebo in KODIAC 4 (p=0.015) (Table 14). 


In KODIAC 5, there was no statistically significant difference between the 12.5 mg group 


and placebo group (p=0.202) and as a result, statistical significance could not be claimed 


for key secondary variables regardless of effect. The primary efficacy outcomes for both 


studies are presented in Table 14. 


In KODIAC 4, relative risk (RR) estimates indicated that patients randomised to the 


naloxegol 12.5 mg and 25 mg groups were 38.0% and 50.9%, respectively, more likely 


to respond than those patients randomised to placebo (Figure 6). RR estimates in 


KODIAC 5 indicated that patients randomised to naloxegol 12.5 mg and 25 mg were 


18.8% and 34.5%, respectively more likely to respond than the placebo group (Figure 7). 


Sensitivity analyses of the primary efficacy outcomes were conducted in the mITT 


analysis set and the PP analysis set. Consistent with the results observed for the primary 


analysis in the ITT population, the results for each of the sensitivity analysis showed a 


statistically significant improvement for both the naloxegol 12.5 mg and 25 mg treatment 


groups compared with placebo. 


 
Table 14: Summary of the primary efficacy outcome for Weeks 1–12 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 
12.5 mg 


n=213 


Naloxegol  


25 mg 


n=214 


Placebo 


n=214 


Naloxegol  


12.5 mg 


n=232 


Naloxegol  


25 mg 


n=232 


Placebo 


n=232 


n (%) of 
patients 
responding 


87 (40.8) 95 (44.4) 63 (29.4) 81 (34.9) 92 (39.7) 68 
(29.3) 


RR (comparison 
vs placebo)


†
 


1.380 1.509 N/A 1.188 1.348 N/A 


  95% CI (1.062, 1.795) (1.168, 1.949) N/A (0.911,1.548) (1.045,1.739) N/A 


  p value 0.015 0.001 N/A 0.202 0.021 N/A 


Abbreviations: CI, confidence interval; N/A, not applicable; RR, relative risk. 
†Analysed using Cochran Mantel-Haenszel test stratified by response to laxatives at baseline (LIR, LAR, 
LUR). 
Source: KODIAC 4 CSR (51) and KODIAC 5 CSR (52) 
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Figure 6: Analysis of response rate for Weeks 1–12 in KODIAC 4 (ITT analysis set)  


 


Source: KODIAC 4 CSR (51) 


 


Figure 7: Analysis of response rate for Weeks 1–12 in KODIAC 5 (ITT analysis set) 


 


Source: KODIAC 5 CSR (52) 
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Anticipated licensed population results 


Responder rates for the anticipated licensed population 


In KODIAC 4 and KODIAC 5, in the anticipated licensed population, a statistically 


significantly higher response rate was achieved in the naloxegol 25 mg group vs placebo 


over the 12 week treatment period (p=0.002 and p=0.014, respectively). In the 


anticipated licensed population in KODIAC 4, a statistically significantly higher response 


rate was achieved in patients receiving naloxegol 12.5 mg vs placebo (p=0.028). 


However, the response rates for the naloxegol 12.5 mg anticipated licensed population in 


KODIAC 5 were not statistically significantly different (p=0.074) (Table 15 and Figure 8). 


The results of this key secondary analysis provide evidence that naloxegol 25 mg is 


effective in the treatment of OIC in the anticipated licensed population; an absolute 


difference of more than 15% in response rate was observed over placebo in both 


studies. 


Table 15: Response rates for Week 1–12 in the anticipated licensed population in KODIAC 
4 and 5 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


 Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo 


 


Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo 


 


Number of 
patients (n) 


115 117 118 125 124 121 


n (%) of 
patients 
responding 


49 (42.6) 57 (48.7) 34 (28.8) 53 (42.4) 58 (46.8) 38 (31.4) 


RR 
(comparison 
vs placebo)


†
 


1.479 1.691 N/A 1.350 1.489 N/A 


  95% CI (1.038, 2.107) (1.205, 2.373) N/A (0.967, 1.884) (1.078, 2.058) N/A 


  p value 0.028* 0.002* N/A 0.074 0.014* N/A 


Abbreviations: CI, confidence interval; RR, relative risk.  
†Analysed using the Chi-square test. 
* Statistically significant under the multiple testing procedure. 
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Figure 8: Response rates for Weeks 1–12 in the anticipated licensed population in KODIAC 
4 and 5 (ITT analysis set) 


 


* Statistically significant under the multiple testing procedure. 
Source: KODIAC 4 and 5 summary of clinical efficacy (67)  
 


 


Time to first post-dose SBM without the use of rescue medication within the last 


24 hours: anticipated licensed population 


In KODIAC 4 and 5, in the anticipated licensed population, the naloxegol 12.5 mg and 25 


mg groups had a shorter median time to first post-dose SBM compared with placebo 


which was reflected by the proportions of patients who had a SBM by 6 hours, 12 hours, 


or 24 hours in the three treatment groups (Table 16). 


Table 16: Time to first post-dose SBM for the anticipated licensed population in KODIAC 4 
and KODIAC 5 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 
12.5 mg 


n=115 


Naloxegol  


25 mg 


n=117 


Placebo 


n=118 


Naloxegol  


12.5 mg 


n=125 


Naloxegol  


25 mg 


n=124 


Placebo 


n=121 


Median time to 
first SBM, hours, 
(95% CI) 


20.6 


(8.1, 23.5) 


5.4 


(3.9, 10.7) 


43.4 


(25.2, 48.2) 


12.8 


(6.4,21.9) 


18.1 


(6.5,22.8) 


38.2 


(28.9,57.4) 


Patient with SBM 
by ≤6 hours (%) 


38 (33.0) 63 (53.8) 19 (16.1) 46 (36.8) 49 (39.5) 20 (16.5) 


Patient with SBM 
by ≤12 hours (%) 


49 (42.6) 71 (60.7) 28 (23.7) 60 (48.0) 59 (47.6) 25 (20.7) 


Patient with SBM 
by ≤24 hours (%) 


68 (59.1) 88 (75.2) 43 (36.4) 79 (63.2) 74 (59.7) 44 (36.4) 


Abbreviations: SBM, spontaneous bowel movement. 
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Response to naloxegol during Weeks 1–12 by laxative response status: 


anticipated licensed population vs non-LIR subgroups 


In KODIAC 4, greater 12 week response rates were observed for the naloxegol 


treatment groups compared with placebo for both the anticipated licensed population and 


non-LIR groups. A numerically larger treatment effect was observed in the anticipated 


licensed population (42.6%, 48.7%, and 28.8% in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively) compared with the non-LIR subgroup (38.8%, 39.2%, and 


30.2% in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively) (Table 17). 


The improvement in SBM frequency observed in both treatment groups vs placebo was 


greater in the anticipated licensed population compared with the non-LIR subgroup. In 


the anticipated licensed population, the total SBMs/week were 3.9, 4.7, and 3.4 in the 


naloxegol 12.5 mg, 25 mg and placebo groups, respectively. In the non-LIR group, the 


total SBMs/week were 4.0, 4.3, and 3.4 in the naloxegol 12.5 mg, 25 mg and placebo 


groups, respectively. There were no differences in improvement in OIC symptoms 


compared with placebo, regardless of baseline laxative response group. 


In KODIAC 5, although a formal analysis was not conducted for the non-LIR subgroup, 


patients in the anticipated licensed population had greater 12 week response rates in all 


treatment groups (42.4%, 46.8%, and 31.4% in the naloxegol 12.5 mg, 25 mg, and 


placebo groups, respectively) compared with non-LIR patients (26.2%, 31.5%, and 


27.0% in the naloxegol 12.5 mg, 25 mg, and placebo groups, respectively) (Table 18). 


Similar results were also seen in comparisons of mean days per week with ≥1 SBM and 


mean SBMs per week between the anticipated licensed population and the non-LIR 


groups. In the anticipated licensed population, the total SBMs/week were 4.3, 4.8, and 


3.5 in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. In the non-LIR 


group, the total SBMs/week were 3.9, 4.2, and 3.5 in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively. Patients in the naloxegol 12.5 mg and 25 mg treatment 


groups had a shorter median time to first post dose SBM compared with placebo, 


regardless of baseline laxative response group. Similar differences were observed 


between naloxegol groups and placebo for change from baseline in the symptoms of 


OIC, regardless of baseline laxative response group (Table 18).  
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Table 17: Summary of efficacy endpoints by baseline laxative response in KODIAC 4 (anticipated licensed population and non-LIR group, ITT 
analysis set) 


Outcome Baseline 
laxative 


response 


n Naloxegol  


12.5 mg 


(n=213) 


n Naloxegol  


25 mg 


(n=214) 


n Placebo 


(n=214) 


Response to treatment, n (%) LP 


Non-LIR 


115 


98 


49 (42.6) 


38 (38.8) 


117 


97 


57 (48.7) 


38 (39.2) 


118 


96 


34 (28.8) 


29 (30.2) 


Time (hours) to first SBM, median (95% CI) LP 


Non-LIR 


114 


97 


20.6 (8.1, 23.5) 


20.3 (7.7, 24.2) 


117 


96 


5.4 (3.9, 10.7) 


6.9 (4.8, 21.3) 


116 


93 


43.4 (25.2,48.2) 


34.8 (25.2, 49.5) 


Mean number of SBMs/week, (SD) LP 


Non-LIR 


114 


97 


3.9 (2.15) 


4.0 (2.5) 


117 


95 


4.7 (2.85) 


4.3 (2.25) 


118 


93 


3.4 (2.45) 


3.4 (2.01) 


Change from baseline, SBMs/week, mean 


(SD)
† 


 


LP 


Non-LIR 


114 


97 


2.6 (2.27) 


2.5 (2.10) 


117 


95 


3.5 (2.84) 


2.9 (2.22) 


118 


93 


2.0 (2.36) 


1.9 (1.90) 


Days/week with ≥1 SBM, mean (SD) LP 


Non-LIR 


114 


97 


3.5 (1.64) 


3.6 (1.56) 


117 


95 


3.9 (1.8) 


3.7 (1.63) 


118 


93 


2.9 (1.75) 


3.0 (1.59) 


Change from baseline, Days/week with ≥1 


SBM, mean (SD)
†
 


LP 


Non-LIR 


114 


97 


2.2 (1.76) 


2.1 (1.65) 


117 


95 


2.7 (1.76) 


2.4 (1.68) 


118 


93 


1.6 (1.63) 


1.6 (1.57) 


Change from baseline (Weeks 1-12)        


Mean degree of straining, mean (SD)
 ‡


 LP 


Non-LIR 


114 


97 


-0.7 (0.83) 


-0.6 (0.79) 


117 


95 


-0.8 (0.85) 


-0.7 (0.91) 


118 


93 


-0.6 (0.89) 


-0.6 (0.76) 


Mean stool consistency, mean (SD)
†
 LP 


Non-LIR 


114 


97 


0.6 (1.04) 


0.5 (1.22) 


117 


95 


0.8 (1.18) 


0.6 (1.33) 


118 


93 


0.5 (1.32) 


0.6 (1.20) 


% of days/week with ≥1 complete SBM, mean 


(SD)
†
 


LP 


Non-LIR 


114 


97 


24.5 (23.47) 


19.5 (22.93) 


117 


95 


28.8 (25.60) 


26.0 (24.62) 


118 


93 


17.5 (22.22) 


18.2 (21.70) 


Abbreviations: CI, confidence interval; LP, anticipated licensed population (LIR); SBM, spontaneous bowel movement; SD, standard deviation. 
†Positive changes from baseline indicate improvement. 
‡A negative change from baseline indicates improvement. 
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Table 18: Summary of efficacy endpoints by baseline laxative response in KODIAC 5 (anticipated licensed population and non-LIR group, ITT 
analysis set) 


Outcome Baseline 
laxative 


response 


n Naloxegol  


12.5 mg 


(n=213) 


n Naloxegol  


25 mg 


(n=214) 


n Placebo 


(n=214) 


Response to treatment, n (%) LP 


Non-LIR 


125 


107 


53 (42.4) 


28 (26.2) 


124 


108 


58 (46.8) 


34 (31.5) 


121 


111 


38 (31.4)) 


30 (27.0) 


Time (hours) to first SBM, median (95% CI) LP 


Non-LIR 


122 


106 


12.8 (6.4, 21.9) 


21.8 (12.4, 25.4) 


120 


107 


18.1 (6.5, 22.8) 


8.9 (6.0, 22.3) 


117 


111 


38.2 (28.9, 57.4) 


33.9 (26.6, 47.1) 


Mean number of SBMs/week, (SD) LP 


Non-LIR 


122 


106 


4.3 (2.07) 


3.9 (2.70) 


121 


105 


4.8 (3.19) 


4.2 (2.71) 


120 


111 


3.5 (2.37) 


3.5 (1.92) 


Change from baseline, total SBMs/week, 


mean (SD)
†
 


LP 


Non-LIR 


122 


106 


2.7 (2.08) 


2.4 (2.63) 


121 


105 


3.6 (3.31) 


2.7 (2.64) 


120 


111 


2.2 (2.31) 


1.9 (1.97) 


Days/week with ≥1 SBM, mean (SD) LP 


Non-LIR 


122 


106 


3.7 (1.65) 


3.3 (1.6) 


121 


105 


3.9 (1.79) 


3.5 (1.64) 


120 


111 


3.0 (1.77) 


3.1 (1.52) 


Change from baseline, Days/week with ≥1 


SBM, mean (SD)
†
 


LP 


Non-LIR 


122 


106 


2.3 (1.65) 


1.8 (1.58) 


121 


105 


2.7 (1.90) 


2.1 (1.57) 


120 


111 


1.7 (1.74) 


1.6 (1.58) 


Change from baseline (Weeks 1-12)  


Mean degree of straining, mean (SD)
 ‡


 LP 


Non-LIR 


122 


106 


-0.7 (0.90) 


-0.6 (0.83) 


121 


105 


-0.8 (0.99) 


-0.8 (0.90) 


120 


111 


-0.5 (0.82) 


-0.5 (0.77) 


Mean stool consistency, mean (SD)
†
 LP 


Non-LIR 


122 


106 


0.6 (1.20) 


0.5 (1.23) 


121 


105 


0.9 (1.35) 


0.8 (1.28) 


120 


111 


0.4 (1.24) 


0.2 (1.25) 


% of days/week with ≥1 complete SBM, mean 


(SD)
†
 


LP 


Non-LIR 


122 


106 


25.4 (24.93) 


19.0 (21.16) 


121 


105 


30.4 (28.89) 


22.1 (23.70) 


120 


111 


15.1 (20.83) 


17.9 (20.75) 


Abbreviations: CI, confidence interval; LIR, laxative inadequate responder; SBM, spontaneous bowel movement; SD, standard deviation. 
†Positive changes from baseline indicate improvement. 
‡A negative change from baseline indicates improvement. 
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Rescue medication and enema use: anticipated licensed population 


In KODIAC 4, the mean bisacodyl dose per week over Weeks 1–12 was 6.8, 5.6, and 


12.5 mg in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. A single 


rescue dose of bisacodyl was 10 to 15 mg. Bisacodyl was used at least once over the 12 


week treatment period in 65.2%, 56.4%, and 76.3% of naloxegol 12.5 mg, 25 mg and 


placebo patients, respectively.  


In KODIAC 5, the mean bisacodyl dose (mg) per week over Weeks 1–12 was 6.2, 6.8, 


and 9.6 in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. Over the 


treatment period, 60.8% and 62.9% of naloxegol 12.5 mg and 25 mg patients, 


respectively used bisacodyl at least once compared with 76.9% of placebo patients.    


During the 12 week treatment period in KODIAC 4, the number of patients that used an 


enema was low in the anticipated licensed population group and similar across treatment 


groups. Three patients in each of the naloxegol dosing groups used an enema once 


during the treatment period compared with 5 patients in the placebo group (Table 19). 


In KODIAC 5, 3 patients in the naloxegol 12.5 mg group and 1 patient in the 25 mg group 


used an enema once compared with 4 patients in the placebo group over the treatment 


period (Table 19). 


Table 19: Summary of enema use in the anticipated licensed population 


 KODIAC 4 KODIAC 5 


No. of 
times 
enema 
used  


during tx 
period 


Naloxegol 
12.5 mg 


(n=115) 


n (%) 


Naloxegol 
25 mg 


(n=117) 


n (%) 


Placebo 


(n=118) 


n (%) 


Naloxegol 
12.5 mg 


(n=125) 


n (%) 


Naloxegol 25 
mg 


(n=124) 


n (%) 


Placebo 


(n=121) 


n (%) 


0 112 ( 97.4) 112 ( 95.7) 110 ( 93.2) 121 ( 96.8) 123 ( 99.2) 113 ( 93.4) 


1 3 ( 2.6) 3 ( 2.6) 5 ( 4.2) 3 ( 2.4) 1 ( 0.8) 4 ( 3.3) 


2 0 1 ( 0.9) 1 ( 0.8) 1 ( 0.8) 0 3 ( 2.5) 


3 0 0 0 0 0 1 ( 0.8) 


≥4 0 1 ( 0.9) 2 ( 1.7) 0 0 0 


 Abbreviations: tx, treatment. 


 


Patient reported outcomes: PAC-SYM and PAC-QoL 


Patient reported outcomes in KODIAC 4 and KODIAC 5 were determined using the 


patient assessment of constipation symptoms (PAC-SYM) and the patient assessment of 


constipation quality of life (PAC-QoL). Possible values for the PAC-SYM and PAC-QoL 


range from 0–4, with higher scores indicating worse outcomes and a reduction from 


baseline indicating an improvement in symptoms or quality of life, respectively. 


Minimally important difference (MID) changes from baseline to Week 12 in total PAC-


SYM and PAC-QoL scores and domain scores, based on clinical interpretation,  for 


KODIAC 4 and KODIAC 5 are shown in Table 20 and Table 23. In both studies, patients 


treated with naloxegol, in the anticipated licensed population were less likely to report an 


increase of ≥0.8 from baseline to Week 12. Patients treated with naloxegol were also 


more likely to report a reduction of ≥0.8 in total PAC-SYM score from baseline to Week 


12 compared with those treated with placebo, indicating that naloxegol treatment 
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improved patient symptoms compared with placebo over 12 weeks. Similarly, in both 


KODIAC 4 and KODIAC 5, patients treated with naloxegol in the anticipated licensed 


population were less likely to report an increase from baseline to Week 12 of ≥0.5 in 


terms of total PAC-QoL score compared with placebo. Patients treated with naloxegol 


were also more likely to report a reduction in total PAC-QoL score of ≥0.5 over 12 weeks 


compared with placebo, indicating that naloxegol improved patient quality of life 


compared with placebo over the treatment period. Changes in PAC-SYM scores from 


baseline to Week 12 in KODIAC 4 and KODIAC 5 are shown in Table 21 and Table 22, 


respectively. Compared with placebo, naloxegol treatment was associated with 


increased reductions in PAC-SYM scores across all domains in the anticipated licensed 


population, indicating improved symptoms. Changes in PAC-QoL scores from baseline 


to Week 12 in KODIAC 4 and KODIAC 5 are shown in Table 24 and Table 25, 


respectively. Compared with placebo, naloxegol treatment was associated with 


increased reductions in PAC-QoL scores across all domains in the anticipated licensed 


population, indicating improved quality of life. 
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Table 20: Summary of patients with MID changes from baseline in PAC-SYM domain scores at Week 12 in the anticipated licensed population (ITT 
analysis set)  


Domain Change from baseline category KODIAC 4 KODIAC 5 


Naloxegol 


25 mg (N=117) 


Placebo 


(N=118) 


Naloxegol 


25 mg (N=124) 


Placebo 


(N=121) 


Total score n 89 95 88 96 


 Increase in ≥.08 from BL, n (%) 0 (0.0%) 5 (5.3%) 0 (0.0%) 2 (2.1%) 


 OR (95%CI) NA  NA  


 RR (95%CI) NA  NA  


 ARR (95%CI) −0.05 (−0.10, −0.01)  −0.02 (−0.05, 0.02)  


 Decrease in ≥0.8 from BL, (%) 50 (56.2%) 38 (40.0%) 44 (50.0%) 36 (37.5%) 


 OR (95%CI) 1.92 (1.07, 3.46)  1.67 (0.93, 3.00)  


 RR (95%CI) 1.40 (1.03, 1.91)  1.33 (0.96, 1.86)  


 ARR (95%CI) 0.16 (0.02, 0.30)  0.13 (−0.02, 0.27)  


Abdominal Symptoms Score n 89 95 88 96 


 Increase in ≥.08 from BL, n (%) 3 (3.4%) 5 (5.3%) 3 (3.4%) 6 (6.3%) 


 OR (95%CI) 0.63 (0.15, 2.71)  0.53 (0.13, 2.18)  


 RR (95%CI) 0.64 (0.16, 2.60)  0.55 (0.14, 2.12)  


 ARR (95%CI) −0.02 (−0.08, 0.04)  −0.03 (−0.09, 0.03)  


 Decrease in ≥0.8 from BL, (%) 40 (44.9%) 37 (38.9%) 35 (39.8%) 38 (39.6%) 


 OR (95%CI) 1.28 (0.71, 2.30)  1.01 (0.56, 1.82)  


 RR (95%CI) 1.15 (0.82, 1.62)  1.00 (0.70, 1.44)  


 ARR (95%CI) 0.06 (−0.08, 0.20) 95 0.00 (−0.14, 0.14)  


Rectal Symptoms Score n 89 95 88 96 


 Increase in ≥.08 from BL, n (%) 1 (1.1%) 7 (7.4%) 3 (3.4%) 4 (4.2%) 


 OR (95%CI) 0.14 (0.02, 1.19)  0.81 (0.18, 3.73)  
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 RR (95%CI) 0.15 (0.02, 1.21)  0.82 (0.19, 3.55)  


 ARR (95%CI) −0.06 (−0.12, −0.01)  −0.01 (−0.06, 0.05)  


 Decrease in ≥0.8 from BL, (%) 41 (46.1%) 29 (30.5%) 39 (44.3%) 29 (30.2%) 


 OR (95%CI) 1.94 (1.06, 3.56)  1.84 (1.00, 3.37)  


 RR (95%CI) 1.51 (1.03, 2.20)  1.47 (1.00, 2.15)  


 ARR (95%CI) 0.16 (0.02, 0.29)  0.14 (0.00, 0.28)  


Stool Symptoms Score n 89 95 88 96 


 Increase in ≥.08 from BL, n (%) 2 (2.2%) 1 (1.1%) 2 (2.3%) 8 (8.3%) 


 OR (95%CI) 2.16 (0.19, 24.26)  0.26 (0.05, 1.24)  


 RR (95%CI) 2.13 (0.20, 23.14)  0.27 (0.06, 1.25)  


 ARR (95%CI) 0.01 (−0.03, 0.05)  −0.06 (−0.12, 0.00)  


 Decrease in ≥0.8 from BL, (%) 55 (61.8%) 43 (45.3%) 53 (60.2%) 46 (47.9%) 


 OR (95%CI) 1.96 (1.09, 3.52)  1.65 (0.92, 2.96)  


 RR (95%CI) 1.37 (1.04, 1.80)  1.26 (0.96, 1.64)  


 ARR (95%CI) 0.18 (0.02, 0.31)  0.12 (−0.02, 0.27)  


Abbreviations: ARR, absolute risk reduction; BL, baseline; CI, confidence interval; MID, minimally important difference; NA, not applicable; OR, odds ratio; PAC-SYM, patient 
assessment of constipation symptoms; RR, relative risk. 
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Table 21: Summary of change from baseline in PAC-SYM domain scores at Week 12 in the 
anticipated licensed population (KODIAC 4, ITT set) 


Domain  Summary statistics Placebo (N=118) Naloxegol 25 mg (N=117) 


PAC-SYM 
domain 
scores 


CFB in PAC-
SYM domain 


scores 


PAC-SYM 
domain 
scores 


CFB in 
PAC-SYM 
domain 
scores 


Total score n 97 95 92 89 


 Mean, (SD)  1.2 (0.82) −0.7 (0.87) 1.0 (0.62) −0.9 (0.77) 


 Median 1.0 −0.6 0.8 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.10) 


 95% two sided CI    (−0.42, 
−0.04) 


Abdominal 
symptoms score 


n 97 95 92 89 


 Mean, (SD) 1.1 (0.93) −0.6 (0.96) 0.9 (0.71) −0.8 (0.84) 


 Median 1.0 −0.8 0.8 −0.8 


Difference vs placebo  


 Adjusted mean (SE)    −0.2 (0.11) 


 95% two sided CI    (−0.38, 0.06) 


Rectal symptoms 
score 


n 97 95 92 89 


 Mean, (SD) 0.8 (0.87) −0.5 (0.94) 0.5 (0.60) −0.8 (0.82) 


 Median 0.3 −0.3 0.3 −0.7 


Difference vs placebo 


 Adjusted mean (SE)    −0.3 (0.10) 


 95% two sided CI    (−0.46, 
−0.05) 


Stool symptoms 
score 


n 97 95 92 89 


 Mean, (SD) 1.5 (0.97) −0.8 (1.05) 1.3 (0.82) −1.1 (0.97) 


 Median 1.4 −0.6 1.2 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.13) 


 95% two sided CI    (−0.48, 0.02) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-SYM, patient assessment of 
constipation symptoms; SD, standard deviation; SE, standard error. 
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Table 22: Summary of change from baseline in PAC-SYM domain scores at Week 12 in the 
anticipated licensed population (KODIAC 5, ITT set) 


Domain  Summary statistics Placebo (N=121) Naloxegol 25 mg (N=124) 


PAC-SYM 
domain 
scores 


CFB in 
PAC-SYM 
domain 
scores 


PAC-SYM 
domain 
scores 


CFB in 
PAC-SYM 
domain 
scores 


Total score n 96 96 90 88 


 Mean, (SD) 1.4 (0.82) −0.6 (0.81) 1.0 (0.75) −0.9 (0.88) 


 Median 1.3 −0.6 0.8 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.10) 


 95% two sided CI    (−0.57, 
−0.15) 


Abdominal 
symptoms score 


n 96 96 90 88 


 Mean, (SD) 1.1 (0.90) −0.7 (0.99) 1.0 (0.87) −0.7 (1.01) 


 Median 1.0 −0.6 0.8 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    0.0 (0.11) 


 95% two sided CI    (−0.18, 
0.26) 


Rectal symptoms 
score 


n 96 96 90 88 


 Mean, (SD) 1.0 (0.85) −0.5 (0.79) 0.6 (0.71) −0.8 (0.90) 


 Median 0.7 −0.3 0.3 −0.7 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.10) 


 95% two sided CI    (−0.55, 
−0.16) 


Stool symptoms 
score 


n 96 96 90 88 


 Mean, (SD) 1.8 (1.01) −0.6 (0.97) 0.8 (0.97) −1.0 (1.10) 


 Median 1.8 −0.6 1.0 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.5 (0.12) 


 95% two sided CI    (−0.73, 
−0.26) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-SYM, patient assessment of 
constipation symptoms; SD, standard deviation; SE, standard error. 
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Table 23: Summary of patients with MID changes from baseline in PAC-QoL domain scores at Week 12 in the anticipated licensed population 
(KODIAC 4 and 5, ITT analysis set)  


Domain Change from baseline category KODIAC 4 KODIAC 5 


Anticipated licensed population Anticipated Licensed population 


Naloxegol 25mg 
(N=117) 


Placebo (N=118) Naloxegol 25mg 
(N=124) 


Placebo 
(N=121) 


Total score n 91 95 89 98 


 Increase in ≥.0.5 from BL, n (%) 1 (1.1%) 5 (5.3%) 4 (4.5%) 6 (6.1%) 


 OR (95%CI) 0.20 (0.02, 1.75)  0.72 (0.20, 2.65)  


 RR (95%CI) 0.21 (0.02, 1.75)  0.73 (0.21, 2.52)  


 ARR (95%CI) −0.04 (−0.09, 0.01)  −0.02 (−0.08, 0.05)  


 Decrease in ≥0.5 from BL, (%) 56 (61.5%) 57 (60.0%) 64 (71.9%) 55 (56.1%) 


 OR (95%CI) 1.07 (0.59, 1.92)  2.00 (1.09, 3.69)  


 RR (95% CI) 1.03 (0.81, 1.29)  1.28 (1.03, 1.59)  


 ARR (95% CI) 0.02 (−0.12, 0.16)  0.16 (0.02, 0.29)  


Physical discomfort score n 91 95 89 98 


 Increase in ≥.0.5 from BL, n (%) 5 (5.5%) 9 (9.5%) 9 (10.1%) 5 (5.1%) 


 OR (95%CI) 0.56 (0.18, 1.73)  2.09 (0.67, 6.50)  


 RR (95%CI) 0.58 (0.20, 1.67)  1.98 (0.69, 5.69)  


 ARR (95%CI) −0.04 (−0.12, 0.04)  0.05 (−0.03, 0.13)  


 Decrease in ≥0.5 from BL, (%) 65 (71.4%) 62 (65.3%) 68 (76.4%) 67 (68.4%) 


 OR (95%CI) 1.33 (0.72, 2.48)  1.50 (0.78, 2.87)  


 RR (95% CI) 1.09 (0.90, 1.33)  1.12 (0.94, 1.33)  


 ARR (95% CI) 0.06 (−0.07, 0.20)  0.08 (−0.05, 0.21)  


Psychosocial discomfort score n 91 95 89 98 


 Increase in ≥.0.5 from BL, n (%) 3 (3.3%) 11 (11.6%) 5 (5.6%) 11 (11.2%) 
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Domain Change from baseline category KODIAC 4 KODIAC 5 


Anticipated licensed population Anticipated Licensed population 


Naloxegol 25mg 
(N=117) 


Placebo (N=118) Naloxegol 25mg 
(N=124) 


Placebo 
(N=121) 


 OR (95%CI) 0.26 (0.07, 0.97)  0.47 (0.16. 1.41)  


 RR (95%CI) 0.28 (0.08, 0.99)  0.50 (0.18, 1.38)  


 ARR (95%CI) −0.08 (−0.16, −0.01)  −0.06 (−0.13, 0.02)  


 Decrease in ≥0.5 from BL, (%) 53 (58.2%) 53 (55.8%) 56 (62.9%) 48 (49.0%) 


 OR (95%CI) 1.11 (0.62, 1.98)  1.77 (0.99, 3.17)  


 RR (95% CI) 1.04 (0.81, 1.34)  1.28 (0.99, 1.66)  


 ARR (95% CI) 0.02 (−0.12, 0.17)  0.14 (0.00, 0.28)  


Worries/concerns score n 91 95 89 98 


 Increase in ≥.0.5 from BL, n (%) 3 (3.3%) 7 (7.4%) 6 (6.7%) 10 (10.2%) 


 OR (95%CI) 0.43 (0.11, 1.71)  0.64 (0.22, 1.83)  


 RR (95%CI) 0.45 (0.12, 1.68)  0.66 (0.25, 1.74)  


 ARR (95%CI) −0.04 (−0.10, 0.02)  −0.03 (−0.11, 0.04)  


j Decrease in ≥0.5 from BL, (%) 52 (57.1%) 54 (56.8%) 64 (71.9%) 53 (54.1%) 


 OR (95%CI) 1.01 (0.57, 1.81)  2.17 (1.18, 4.00)  


 RR (95% CI) 1.01 (0.78, 1.29)  1.33 (1.06, 1.66)  


 ARR (95% CI) 0.00 (−0.14, 0.15)  0.18 (0.04, 0.31)  


Satisfaction score n 91 95 89 98 


 Increase in ≥.0.5 from BL, n (%) 1 (1.1%) 5 (5.3%) 5 (5.6%) 7 (7.1%) 


 OR (95%CI) 0.20 (0.02, 1.75)  0.77 (0.24, 2.53)  


 RR (95%CI) 0.21 (0.02, 1.75)  0.79 (0.26, 2.39)  


 ARR (95%CI) −0.04 (−0.09, 0.01)  −0.02 (−0.09, 0.05)  


 Decrease in ≥0.5 from BL, (%) 62 (68.1%) 49 (51.6%) 63 (70.8%) 45 (45.9%) 
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Domain Change from baseline category KODIAC 4 KODIAC 5 


Anticipated licensed population Anticipated Licensed population 


Naloxegol 25mg 
(N=117) 


Placebo (N=118) Naloxegol 25mg 
(N=124) 


Placebo 
(N=121) 


 OR (95%CI) 2.01 (1.10, 3.65)  2.85 (1.56, 5.23)  


 RR (95% CI) 1.32 (1.04, 1.68)  1.54 (1.20, 1.99)  


 ARR (95% CI) 0.17 (0.03, 0.30)  0.25 (0.11, 0.39)  


Abbreviations: ARR, absolute risk reduction; BL, baseline; CI, confidence interval; MID, minimally important difference; NA, not applicable; OR, odds ratio; PAC-QoL, patient 
assessment of constipation quality of life; RR, relative risk. 







 


Naloxegol (AstraZeneca) 99 


Table 24: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in the 
anticipated licensed population (KODIAC 4, ITT analysis set)  


Domain  Summary 
statistics 


Placebo (N=118) Naloxegol 25 mg (N=117) 


PAC-QOL 
domain 
scores 


CFB in 
PAC-QOL 
domain 
scores 


PAC-SYM 
domain 
scores 


CFB in PAC-
QOL domain 


scores 


Total score n 97 95 94 91 


 Mean, (SD) 1.4 (0.84) −0.8 (0.85) 1.1 (0.77) −0.9 (0.79) 


 Median 1.3 −0.7 0.9 −0.9 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.11) 


 95% two sided CI    (−0.40, 0.03) 


Physical discomfort 
score 


n 97 95 94 91 


 Mean, (SD) 1.2 (0.93) −0.9 (1.01) 1.1 (0.86) −1.0 (0.90) 


 Median 1.0 −0.8 1.0 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.1 (0.12) 


 95% two sided CI    (−0.37, 0.11) 


Psychosocial 
discomfort score 


n 97 95 94 91 


 Mean, (SD) 0.8 (0.83) −0.6 (0.93) 0.6 (0.73) −0.7 (0.81) 


 Median 0.6 −0.6 0.4 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.1 (0.10) 


 95% two sided CI    (−0.35, 0.06) 


Worries/ concerns 
score 


n 97 95 94 91 


 Mean, (SD) 1.3 (0.96) −0.7 (0.92) 1.0 (0.89) −0.8 (0.91) 


 Median 1.2 −0.7 0.8 −0.7 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.12) 


 95% two sided CI    (−0.38, 0.08) 


Satisfaction score n 97 95 94 91 


 Mean, (SD) 2.4 (1.08) −0.9 (1.17) 2.1 (1.14) −1.3 (1.17) 


 Median 2.6 −0.6 2.0 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.16) 


 95% two sided CI    (−0.67, −0.03) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-QoL, patient assessment of 
constipation quality of life; SD, standard deviation; SE, standard error. 
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Table 25: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in the 
anticipated licensed population (KODIAC 5, ITT analysis set)  


Domain Summary statistics Placebo (N=121) Naloxegol 25 mg (N=124) 


PAC-QOL 
domain 
scores 


CFB in 
PAC-QOL 
domain 
scores 


PAC-QOL 
domain 
scores 


CFB in PAC-
QOL domain 


scores 


Total score n 98 98 92 89 


 Mean, (SD) 1.4 (0.94) −0.6 (0.82) 1.1 (0.90) −1.0 (0.91) 


 Median 1.3 −0.6 0.9 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.12) 


 95% two sided CI    (−0.59, −0.13) 


Physical discomfort 
score 


n 98 98 92 89 


 Mean, (SD) 1.4 (0.97) −0.8 (0.72) 1.0 (0.93) −1.0 (0.96) 


 Median 1.3 −0.8 0.8 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.3 (0.12) 


 95% two sided CI    (−0.52, −0.05) 


Psychosocial 
discomfort score 


n 98 98 92 89 


 Mean, (SD) 0.9 (0.94) −0.6 (0.97) 0.6 (0.89) −0.8 (0.90) 


 Median 0.5 −0.4 0.4 −0.6 


Difference vs placebo 


 Adjusted mean (SE)    −0.1 (0.11) 


 95% two sided CI    (−0.36, 0.06) 


Worries/ concerns 
score 


n 98 98 92 89 


 Mean, (SD) 1.3 (1.03) −0.6 (0.91) 1.1 (0.99) −1.0 (0.99) 


 Median 1.2 −0.6 0.7 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.13) 


 95% two sided CI    (−0.61, −0.11) 


Satisfaction score n 98 98 92 89 


 Mean, (SD) 2.5 (1.23) −0.8 (1.20) 1.8 (1.25) −1.5 (1.36) 


 Median 2.6 −0.4 1.7 −1.4 


Difference vs placebo 


 Adjusted mean (SE)    −0.7 (0.18) 


 95% two sided CI    (−1.02, −0.32) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-QoL, patient assessment of 
constipation quality of life; SD, standard deviation; SE, standard error. 
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Subgroup analysis: anticipated licensed population + Step 3 opioids results 


In addition to the analysis in the ITT population and the anticipated licensed population, a 


post-hoc analysis was conducted in a subgroup of the anticipated licensed population 


taking Step 3 opioids for pain management. 


Response to treatment and degree of straining 


The anticipated licensed population + Step 3 opioids group was a subset of the 


anticipated licensed population. In KODIAC 4, a greater response to treatment (as 


defined for the primary endpoint) was observed in the naloxegol 25 mg group compared 


with the placebo group at Weeks 1–12 (49.4% of naloxegol 25 mg patients showed a 


response to treatment compared with 29.9% of placebo patients (p=0.011). Although 


patients in the naloxegol 25 mg group showed an improvement in the degree of straining 


over the treatment period, a numerically greater improvement was observed in the 


placebo group (Table 26).  


Table 26: Summary of efficacy endpoints in anticipated licensed population + Step 3 
opioids (KODIAC 4, ITT analysis set) 


Outcome Naloxegol 


25 mg 


(n=87) 


Placebo 


(n=77) 


Comparison vs placebo 


   RR 95% Cl p value 


Response to treatment, n (%) 


Week 1–12 43 (49.4) 23 (29.9) 1.655 (1.106, 2.476) 0.011 


Degree of straining, 
Weeks 1-12, mean (SD)


 
 


2.4 (0.81) 2.8 (0.81) - - - 


Change from baseline in 


degree of straining
†
, mean 


(SD) 


-0.5 (0.86) -0.9 (0.89) - - - 


Abbreviations: CI, confidence interval; LIR, laxative inadequate responder; SD, standard deviation. 
† A negative change from baseline indicates improvement. 


 


In KODIAC 5, over Weeks 1-4, the response to treatment was higher in the naloxegol 25 


mg treatment group compared with placebo (56.2% vs 39.8% patients, respectively; 


p=0.032). From Weeks 1-12, 47.2% of naloxegol 25 mg patients showed a response to 


treatment compared with 28.9% of placebo patients (p=0.014). Patients in the naloxegol 


25 mg group showed a greater improvement in the degree of straining compared with 


placebo patients over the treatment period (Table 27). 


Table 27: Summary of efficacy endpoints in anticipated licensed population + Step 3 
opioids (KODIAC 5, ITT analysis set) 


Outcome Naloxegol 


25 mg 


(n=89) 


Placebo 


(n=83) 


Comparison vs placebo 


   RR 95% Cl p value 


Response to treatment, n (%) 


Week 1–12 42 (47.2) 24 (28.9) 1.632 (1.091, 2.441) 0.014 


Degree of straining, mean 
(SD)


 
 


2.3 (0.86) 2.9 (0.78) - - - 
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Change from baseline in 
degree of straining


†
, mean 


(SD) 


-0.9 (1.00) -0.6 (0.82) - - - 


Abbreviations: CI, confidence interval; LIR, laxative inadequate responder; SD, standard deviation. 
† A negative change from baseline indicates improvement. 


 


Time to first post-dose SBM without the use of rescue medication in the last 24 


hours 


In KODIAC 4, the median time to first post-dose SBM was considerably shorter for both 


the naloxegol 12.5 mg and 25 mg groups compared with placebo (20.9 and 4.4 hours vs 


32.7 hours, respectively). In both treatment groups, a higher proportion of naloxegol 12.5 


mg and 25 mg patients had an SBM within <6 hours compared with placebo (35.2% and 


58.6% vs 16.9%, respectively). (Table 28)  


In KODIAC 5, a significantly shorter median time to first post-dose SBM was achieved in 


the naloxegol 12.5 mg and 25 mg groups vs placebo (10.6 and 7.4 hours, vs 47.9 hours, 


respectively). As observed in KODIAC 4, in both treatment groups a higher proportion of 


naloxegol patients had an SBM within <6 hours, compared with placebo (41.9% and 


46.1% vs 15.7%, respectively). (Table 28) 


Change from baseline in the mean number of SBMs per week  


In both KODIAC 4 and KODIAC 5, an increase in the mean number of SBMs per week 


was observed in the naloxegol 12.5 mg and 25 mg groups compared with placebo, as 


measured by a higher positive change from baseline to Week 12 (KODIAC 4: 3.0 and 3.8 


SBMs vs 2.0 SBMs, respectively; KODIAC 5: 2.6 and 4.1 SBMs vs 2.0 SBMs, 


respectively). In KODIAC 4, the mean number of SBMs per week in the naloxegol 12.5 


mg and 25 mg groups were 4.1 and 4.9, respectively compared with 3.3 in the placebo 


group. In KODIAC 5, the mean number of SBMs per week in the naloxegol 12.5 mg and 


25 mg groups were 4.2 and 5.3, respectively compared with 3.5 in the placebo group 


(Table 28). 


Change from baseline in mean number of days/week with ≥1 SBM  


From Weeks 1–12 in KODIAC 4 and 5, there was a significant increase in the mean 


number of days/week with ≥1 SBM in the naloxegol 12.5 mg and 25 mg groups 


compared with placebo, as measured by higher positive changes from baseline 


(KODIAC 4: 2.5 and 2.8 days/week vs 1.6 days/week, respectively; KODIAC 5: 2.2 and 


2.9 days/week vs 1.6 days/week, respectively). (Table 28) 


Change from baseline in mean stool consistency and mean percentage number of 


days/week with complete SBM 


In KODIAC 4, an improvement in stool consistency and days/week with complete SBM 


(CSBM) was observed in both the naloxegol 12.5 mg and 25 mg treatment groups vs 


placebo from baseline to Week 12 (change from baseline: 0.7 and 0.9 vs 0.5, 


respectively; mean percentage of days/week with CSBM: 29.5% and 30.4% vs 15.9%, 


respectively) (Table 28). 


Similar results were observed in KODIAC 5 for both the naloxegol 12.5 mg and 25 mg 


treatment groups vs placebo over the treatment period (change from baseline to Week 


12 in stool consistency of 0.6 and 1.0 vs 0.3, respectively: change from baseline to Week 
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12 in mean percentage number of days/week with CSBM of 22.9% and 32.7% vs 13.3%, 


respectively). (Table 28) 
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Table 28: Key secondary outcomes and improvements in the symptoms of OIC in the anticipated licensed population + Step 3 opioids group 
(KODIAC 4 and 5, ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 12.5 mg 


(N=71) 


Naloxegol 25 mg 


(N=87) 


Placebo  


(N=77) 


Naloxegol 12.5 mg 


(N=86) 


Naloxegol 25 mg 


(N=89) 


Placebo 


(N=83) 


Time to first post-dose SBM (ITT analysis set) 


Number of patients with post-dose SBM (%)
‡
 71 (100.0) 87 (100.0) 77 (100.0) 84 (97.7) 86 (96.6) 80 (96.4)  


Median time to first SBM, hours, (95% CI)
†
 20.9 (6.8, 24.3) 4.4 (3.5, 6.7) 32.7 (24.8, 48.2) 10.6 (5.6, 22.0) 7.4 (4.0, 21.3) 47.9 (31.2, 64.9) 


Patient with SBM by ≤6 hours (%) 25 (35.2) 51 (58.6) 13 (16.9) 36 (41.9) 41 (46.1) 13 (15.7) 


Patient with SBM by ≤12 hours (%) 32 (45.1) 54 (62.1) 20 (26.0) 43 (50.0) 47 (52.8) 17 (20.5) 


Patient with SBM by ≤24 hours (%) 43 (60.6) 67 (77.0) 28 (36.4) 56 (65.1) 56 (62.9) 29 (34.9) 


Mean number of SBMs per week (SD) 4.1 (2.30) 4.9 (3.01) 3.3 (2.22) 4.2 (2.05) 5.3 (3.41) 3.5 (2.32) 


Change from baseline in mean number of SBMs per week for Weeks 1–12 (ITT analysis set) 


Number of patients (n) 71 87 77 84 87 83 


Mean change from baseline (SD)
§
 3.0 (2.31) 3.8 (3.01) 2.0 (2.00) 2.6 (2.05) 4.1 (3.57) 2.0 (2.32) 


Change from baseline in mean number of days/week with ≥1 SBM for Weeks 1–12 (ITT analysis set) 


Number of patients (n) 71 87 77 84 87 83 


Observed days, mean (SD) 3.6 (1.66) 3.9 (1.80) 2.8 (1.66) 3.6 (1.60) 4.0 (1.72) 3.0 (1.70) 


Mean change from baseline, days (SD) 2.5 (1.70) 2.8 (1.79) 1.6 (1.48) 2.2 (1.63) 2.9 (1.90) 1.6 (1.71) 


Change from baseline in mean stool consistency for Weeks1–12 (ITT analysis set) 


Number of patients (n) 71 87 77 84 87 83 


Mean consistency (SD)
¶
  3.4 (0.99) 3.6 (1.08) 3.3 (0.96) 3.6 (0.99) 3.7 (0.97) 3.0 (1.06) 


Mean change from baseline 
§ 


0.7 (1.00) 0.9 (1.20) 0.5 (1.27) 0.6 (1.16) 1.0 (1.38) 0.3 (1.19) 


Change from baseline in mean percentage number of days/week with ≥1 CSBM for Weeks 1–12 (ITT analysis set) 


Number of patients (n) 71 87 77 84 87 83 


Mean CSBMs, % (SD) 34.3 (25.53) 35.3 (28.17) 21.6 (20.76) 30.3 (24.80) 37.0 (28.89) 19.0 (21.07) 


Mean change from baseline, % days (SD)
 §
 29.5 (24.58) 30.4 (27.55) 15.9 (18.95) 22.9 (23.52) 32.7 (29.90) 13.3 (18.56) 


Abbreviations: CI, confidence interval; CSBM, complete spontaneous bowel movement; ITT, intent-to-treat; N/A, not applicable; RR, relative risk; SBM, spontaneous bowel 
movement; SD, standard deviation.  
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†Estimates calculated using the Kaplan-Meier technique; ‡The percentages are based on the number of intent-to-treat patients in each treatment group under corresponding 
subgroup; §A positive change from baseline represents an increase in this parameter per week; ¶Range of possible values are 1=Type 1 separate hard lumps; 2=Type 2 
sausage-shaped but lumpy; 3=Type 3 like a sausage but with cracks on its surface; 4=Type 4 like a sausage, smooth and soft; 5=Type 5 soft blobs with clear-cut edges; 
6=Type 6 fluffy pieces with ragged edges; 7=Type 7 watery, no solid pieces.







 


Naloxegol (AstraZeneca) 106 


Rescue medication and enema use: anticipated licensed population + Step 3 


opioids  


In KODIAC 4, the mean bisacodyl dose per week over Weeks 1-12 was 5.6 and 12.7 mg 


in the naloxegol 25 mg and placebo groups, respectively. Bisacodyl was used at least 


once over the treatment period in 51.7% and 77.9% of patients in the naloxegol 25 mg 


and placebo groups, respectively. 


In KODIAC 5, the mean bisacodyl dose per week over Weeks 1-12 was 6.1 and 9.1 mg 


in the naloxegol 25 mg and placebo groups, respectively. Over the treatment period, 


60.7% of naloxegol 25 mg patients used bisacodyl at least once compared with 78.3% of 


placebo patients.  


During the treatment period in KODIAC 4, the number of patients that used an enema 


was low and similar across treatment groups. One patient used an enema one time 


during the treatment period compared with 4 patients in the placebo group (Table 29). 


In KODIAC 5, none of the naloxegol 25 mg patients used an enema during the treatment 


period (Table 29).  


Table 29: Summary of enema use in anticipated licensed population + Step 3 opioids 
(KODIAC 4 and 5) 


 KODIAC 4 KODIAC 5 


No. of times 
enema used  


during tx period 


Naloxegol 25 mg 


(n=87) 


n (%) 


Placebo 


(n=77) 


n (%) 


Naloxegol 25 
mg 


(n=89) 


n (%) 


Placebo 


(n=83) 


n (%) 


0 84 (96.6) 70 (90.9) 89 (100.0) 76 (91.6) 


1 1 (1.1) 4 (5.2) 0 4 (4.8) 


2 1 (1.1) 1 (1.3) 0 3 (3.6) 


3 0 0 0 0 


≥4 1 (1.1) 2 (2.6) 0 0 


Abbreviations: tx, treatment. 


 


Patient reported outcomes: PAC-SYM and PAC-QoL 


Patient reported outcomes in KODIAC 4 and KODIAC 5 were determined using the 


patient assessment of constipation symptoms (PAC-SYM) and the patient assessment of 


constipation quality of life (PAC-QoL). Possible values for the PAC-SYM and PAC-QoL 


range from 0–4, with higher scores indicating worse outcomes and a reduction from 


baseline indicating an improvement in symptoms or quality of life, respectively. 


Minimally important difference (MID) changes from baseline to Week 12 in total PAC-


SYM and PAC-QoL scores and domain scores for KODIAC 4 and KODIAC 5 are shown 


in Table 30 and Table 33. In both studies, patients treated with naloxegol, in the 


anticipated licensed population + Step 3 opioids, were less likely to report an increase of 


≥0.8 from baseline to Week 12. Patients treated with naloxegol were also more likely to 


report a reduction of ≥0.8 in total PAC-SYM score from baseline to Week 12 compared 


with those treated with placebo, indicating that naloxegol treatment improved patient 


symptoms compared with placebo over 12 weeks. Similarly, in both KODIAC 4 and 


KODIAC 5, patients treated with naloxegol in the anticipated licensed population + Step 
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3 opioids were less likely to report an increase from baseline to Week 12 of ≥0.5 in terms 


of total PAC-QoL score compared with placebo. Patients treated with naloxegol were 


also more likely to report a reduction in total PAC-QoL score of ≥0.5 over 12 weeks 


compared with placebo, indicating that naloxegol improved patient quality of life 


compared with placebo over the treatment period. 


Changes in PAC-SYM scores from baseline to Week 12 in KODIAC 4 and KODIAC 5 are 


shown in Table 31 and Table 32, respectively. Compared with placebo, naloxegol 


treatment was associated with increased reductions in PAC-SYM scores across all 


domains in the anticipated licensed population + Step 3 opioids, indicating improved 


symptoms. Changes in PAC-QoL scores from baseline to Week 12 in KODIAC 4 and 


KODIAC 5 are shown in Table 34 and Table 35, respectively. Compared with placebo, 


naloxegol treatment was associated with increased reductions in PAC-QoL scores 


across all domains in the anticipated licensed population + Step 3 opioids, indicating 


improved quality of life. 
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Table 30: Summary of patients with MID changes from baseline in PAC-SYM domain scores at Week 12 in the anticipated licensed population + Step 3 opioids 
(ITT analysis set)  


Domain Change from baseline category KODIAC 4 KODIAC 5 


Naloxegol 


25 mg (N=87) 


Placebo 


(N=77) 


Naloxegol 


25 mg (N=89) 


Placebo 


(N=83) 


Total score n 63 64 61 65 


 Increase in ≥.08 from BL, n (%) 0 (0.0%) 4 (6.3%) 0 (0.0%) 1 (1.5%) 


 OR (95%CI) NA  NA  


 RR (95%CI) NA  NA  


 ARR (95%CI) −0.06 (−0.12, −0.01)  −0.02 (−0.05, 0.03)  


 Decrease in ≥0.8 from BL, (%) 39 (61.9%) 24 (37.5%) 35 (57.4%) 19 (29.2%) 


 OR (95%CI) 2.71 (1.32, 5.55)  3.26 (1.56, 6.81)  


 RR (95%CI) 1.65 (1.14, 2.39)  1.96 (1.27, 3.03)  


 ARR (95%CI) 0.24 (0.08, 0.41)  0.28 (0.12, 0.45)  


Abdominal 
Symptoms Score 


n 63 64 61 65 


 Increase in ≥.08 from BL, n (%) 3 (4.8%) 4 (6.3%) 2 (3.3%) 5 (7.7%) 


 OR (95%CI) 0.75 (0.16, 3.50)  0.41 (0.08, 2.18)  


 RR (95%CI) 0.76 (0.18, 3.27)  0.43 (0.09, 2.12)  


 ARR (95%CI) −0.01 (−0.09, 0.06)  −0.04 (−0.12, 0.03)  


 Decrease in ≥0.8 from BL, (%) 32 (50.8%) 23 (35.9%) 27 (44.3%) 22 (33.8%) 


 OR (95%CI) 1.84 (0.90, 3.74)  1.55 (0.76, 3.19)  


 RR (95%CI) 1.41 (0.94, 2.12)  1.31 (0.84, 2.03)  


 ARR (95%CI) 0.15 (−0.02, 0.32)  0.10 (−0.07, 0.27)  


Rectal Symptoms 
Score 


n 63 64 61 65 


 Increase in ≥.08 from BL, n (%) 1 (1.6%) 5 (7.8%) 1 (1.6%) 3 (4.6%) 
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 OR (95%CI) 0.19 (0.02, 1.68)  0.34 (0.03, 3.40)  


 RR (95%CI) 0.20 (0.02, 1.69)  0.36 (0.04, 3.32)  


 ARR (95%CI) −0.06 (−0.13, 0.01)  −0.03 (−0.09, 0.03)  


 Decrease in ≥0.8 from BL, (%) 36 (57.1%) 18 (28.1%) 32 (52.5%) 17 (26.2%) 


 OR (95%CI) 3.41 (1.63, 7.13)  3.12 (1.48, 6.58)  


 RR (95%CI) 2.03 (1.30, 3.17)  2.01 (1.25, 3.22)  


 ARR (95%CI) 0.29 (0.13, 0.45)  0.26 (0.10, 0.43)  


Stool Symptoms 
Score 


n 63 64 61 65 


 Increase in ≥.08 from BL, n (%) 2 (3.2%) 1 (1.6%) 1 (1.6%) 6 (9.2%) 


 OR (95%CI) 2.07 (0.18, 23.37)  0.16 (0.02, 1.40)  


 RR (95%CI) 2.03 (0.19, 21.85)  0.18 (0.02, 1.43)  


 ARR (95%CI) 0.02 (−0.04, 0.07)  −0.08 (−0.15, 0.00)  


 Decrease in ≥0.8 from BL, (%) 42 (66.7%) 29 (45.3%) 41 (67.2%) 28 (43.1%) 


 OR (95%CI) 2.41 (1.18, 4.95)  2.71 (1.31, 5.60)  


 RR (95%CI) 1.47 (1.07, 2.03)  1.56 (1.12, 2.17)  


 ARR (95%CI) 0.21 (0.04, 0.38)  0.25 (0.07, 0.41)  


Abbreviations: ARR, absolute risk reduction; BL, baseline; CI, confidence interval; MID, minimally important difference; NA, not applicable; OR, odds ratio; PAC-SYM, patient assessment of 
constipation symptoms; RR, relative risk







 


Naloxegol (AstraZeneca) 110 


Table 31: Summary of change from baseline in PAC-SYM domain scores at Week 12 in the 
anticipated licensed population + Step 3 opioids (KODIAC 4 - ITT set) 


Domain Summary 
statistics 


Placebo (N=77) Naloxegol 25 mg (N=87) 


PAC-SYM 
domain 
scores 


CFB in 
PAC-SYM 
domain 
scores 


PAC-SYM 
domain 
scores 


CFB in PAC-
SYM domain 


scores 


Total score n 65 64 65 63 


 Mean, (SD)  1.3 (0.84) −0.6 (0.81) 1.0 (0.67) −1.0 (0.81) 


 Median 1.1 −0.5 0.8 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.13) 


 95% two sided CI    (−0.61, −0.12) 


Abdominal 
symptoms score 


n 65 64 65 63 


 Mean, (SD) 1.2 (0.94) −0.5 (0.96) 1.0 (0.76) −0.8 (0.90) 


 Median 1.3 −0.5 1.0 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.14) 


 95% two sided CI    (−0.50, 0.05) 


Rectal 
symptoms score 


n 65 64 65 63 


 Mean, (SD) 0.8 (0.94) −0.4 (0.88) 0.5 (0.62) −1.0 (0.85) 


 Median 0.7 −0.3 0.3 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.13) 


 95% two sided CI    (−0.67, −0.16) 


Stool symptoms 
score 


n 65 64 65 63 


 Mean, (SD) 1.7 (1.00) −0.7 (0.99) 1.3 (0.89) −1.1 (1.01) 


 Median 1.4 −0.7 1.2 −1.2 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.16) 


 95% two sided CI    (−0.76, −0.13) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-SYM, patient assessment of 
constipation symptoms; SD, standard deviation; SE, standard error. 
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Table 32: Summary of change from baseline in PAC-SYM domain scores at Week 12 in the 
anticipated licensed population + Step 3 opioids (KODIAC 5 - ITT set) 


Domain Summary statistics 


Placebo (N=83) Naloxegol 25 mg (N=89) 


PAC-SYM 
domain 
scores 


CFB in 
PAC-SYM 
domain 
scores 


PAC-SYM 
domain 
scores 


CFB in PAC-
SYM domain 


scores 


Total score n 65 65 62 61 


 Mean, (SD) 1.4 (0.82) −0.5 (0.78) 0.9 (0.74) −1.1 (0.93) 


 Median 1.3 −0.5 0.7 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.5 (0.13) 


 95% two sided CI    (−0.73, −0.23) 


Abdominal 
symptoms score 


n 65 65 62 61 


 Mean, (SD) 1.2 (0.91) −0.6 (1.02) 1.0 (0.84) −0.8 (1.06) 


 Median 1.0 −0.5 0.8 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.15) 


 95% two sided CI    (−0.46, 0.12) 


Rectal 
symptoms score 


n 65 65 62 61 


 Mean, (SD) 0.9 (0.81) −0.4 (0.73) 0.5 (0.54) −1.0 (0.91) 


 Median 0.7 −0.3 0.3 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.5 (0.11) 


 95% two sided CI    (−0.68, −0.25) 


Stool symptoms 
score 


n 65 65 62 61 


 Mean, (SD) 1.8 (1.03) −0.5 (0.93) 1.1 (1.01) −1.3 (1.16) 


 Median 2.0 −0.4 0.8 −1.2 


Difference vs placebo 


 Adjusted mean (SE)    −0.7 (0.16) 


 95% two sided CI    (−1.07, −0.42) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-SYM, patient assessment of 
constipation symptoms; SD, standard deviation; SE, standard error.
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Table 33: Summary of patients with MID changes from baseline in PAC-QoL domain scores at Week 12 in the anticipated licensed population + Step 3 opioids 
(ITT analysis set) 


Domain Change from baseline category 


KODIAC 4 KODIAC 5 


Anticipated licensed population + Step 3 opioids Anticipated licensed population + Step 3 opioids 


Naloxegol 25mg (N=87) Placebo (N=77) Naloxegol 25mg (N=89) Placebo (N=83) 


Total score n 65 64 62 67 


 Increase in ≥.0.5 from BL, n (%) 1 (1.5%) 3 (4.7%) 2 (3.2%) 6 (9.0%) 


 OR (95%CI) 0.32 (0.03, 3.14)  0.34 (0.07, 1.75)  


 RR (95%CI) 0.33 (0.04, 3.07)  0.36 (0.08, 1.72)  


 ARR (95%CI) −0.03 (−0.09, 0.03)  −0.06 (−0.14, 0.02)  


 Decrease in ≥0.5 from BL, (%) 43 (66.2%) 38 (59.4%) 46 (74.2%) 32 (47.8%) 


 OR (95%CI) 1.34 (0.65, 2.74)  3.14 (1.49, 6.62)  


 RR (95% CI) 1.11 (0.85, 1.46)  1.55 (1.16, 2.08)  


 ARR (95% CI) 0.07 (−0.10, 0.23)  0.26 (0.10, 0.43)  


Physical discomfort 
score 


n 65 64 62 67 


 Increase in ≥.0.5 from BL, n (%) 3 (4.6%) 7 (10.9%) 6 (9.7%) 3 (4.5%) 


 OR (95%CI) 0.39 (0.10, 1.60)  2.29 (0.55, 9.57)  


 RR (95%CI) 0.42 (0.11, 1.56)  2.16 (0.56, 8.27)  


 ARR (95%CI) −0.06 (−0.16, 0.03)  0.05 (−0.04, 0.14)  


 Decrease in ≥0.5 from BL, (%) 50 (76.9%) 40 (62.5%) 48 (77.4%) 45 (67.2%) 


 OR (95%CI) 2.00 (0.93, 4.31)  1.68 (0.77, 3.67)  


 RR (95% CI) 1.23 (0.98, 1.55)  1.15 (0.93, 1.43)  


 ARR (95% CI) 0.14 (−0.01, 0.30)  0.10 (−0.05, 0.26)  


Psychosocial 
discomfort score 


n 65 64 62 67 


 Increase in ≥.0.5 from BL, n (%) 3 (4.6%) 7 (10.9%) 2 (3.2%) 10 (14.9%) 
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Domain Change from baseline category 


KODIAC 4 KODIAC 5 


Anticipated licensed population + Step 3 opioids Anticipated licensed population + Step 3 opioids 


Naloxegol 25mg (N=87) Placebo (N=77) Naloxegol 25mg (N=89) Placebo (N=83) 


 OR (95%CI) 0.39 (0.10, 1.60)  0.19 (0.04, 0.90)  


 RR (95%CI) 0.42 (0.11, 1.56)  0.22 (0.05, 0.95)  


 ARR (95%CI) −0.06 (−0.16, 0.03)  −0.12 (−0.21, −0.02)  


 Decrease in ≥0.5 from BL, (%) 36 (55.4%) 34 (53.1%) 42 (67.7%) 27 (40.3%) 


 OR (95%CI) 1.10 (0.55, 2.19)  3.11 (1.51, 6.41)  


 RR (95% CI) 1.04 (0.76, 1.43)  1.68 (1.20, 2.36)  


 ARR (95% CI) 0.02 (−0.15, 0.19)  0.27 (0.11, 0.44)  


Worries/concerns 
score 


n 65 64 62 67 


 Increase in ≥.0.5 from BL, n (%) 3 (4.6%) 5 (7.8%) 4 (6.5%) 10 (14.9%) 


 OR (95%CI) 0.57 (0.13, 2.50)  0.39 (0.12, 1.33)  


 RR (95%CI) 0.59 (0.15, 2.37)  0.43 (0.14, 1.31)  


 ARR (95%CI) −0.03 (−0.12, 0.05)  −0.08 (−0.19, 0.02)  


 Decrease in ≥0.5 from BL, (%) 41 (63.1%) 35 (54.7%) 47 (75.8%) 30 (44.8%) 


 OR (95%CI) 1.42 (0.70, 2.86)  3.86 (1.82, 8.22)  


 RR (95% CI) 1.15 (0.86, 1.54)  1.69 (1.25, 2.29)  


 ARR (95% CI) 0.08 (−0.09, 0.25)  0.31 (0.15, 0.47)  


Satisfaction score n 65 64 62 67 


 Increase in ≥.0.5 from BL, n (%) 1 (1.5%) 3 (4.7%) 3 (4.8%) 6 (9.0%) 


 OR (95%CI) 0.32 (0.03, 3.14)  0.52 (0.12, 2.16)  


 RR (95%CI) 0.33 (0.04, 3.07)  0.54 (0.14, 2.07)  


 ARR (95%CI) −0.03 (−0.09, 0.03)  −0.04 (−0.13, 0.05)  


 Decrease in ≥0.5 from BL, (%) 47 (72.3%) 32 (50.0%) 48 (77.4%) 30 (44.8%) 
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Domain Change from baseline category 


KODIAC 4 KODIAC 5 


Anticipated licensed population + Step 3 opioids Anticipated licensed population + Step 3 opioids 


Naloxegol 25mg (N=87) Placebo (N=77) Naloxegol 25mg (N=89) Placebo (N=83) 


 OR (95%CI) 2.61 (1.26, 5.43)  4.23 (1.97, 9.09)  


 RR (95% CI) 1.45 (1.08, 1.93)  1.73 (1.28, 2.33)  


 ARR (95% CI) 0.22 (0.06, 0.39)  0.33 (0.17, 0.48)  


Abbreviations: ARR, absolute risk reduction; BL, baseline; CI, confidence interval; MID, minimally important difference; NA, not applicable; OR, odds ratio; PAC-QoL, patient assessment of 
constipation quality of life; RR, relative risk.
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Table 34: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in the 
anticipated licensed population + Step 3 opioids (KODIAC 4, ITT analysis set) 


Domain Summary 
statistics 


Placebo (N=77) Naloxegol 25 mg (N=87) 


PAC-QOL 
domain 
scores 


CFB in 
PAC-QOL 
domain 
scores 


PAC-QOL 
domain 
scores 


CFB in PAC-
QOL domain 


scores 


Total score n 65 64 67 65 


 Mean, (SD) 1.4 (0.84) −0.7 (0.78) 1.1 (0.82) −1.0 (0.84) 


 Median 1.3 −0.7 0.8 −0.9 


Difference vs placebo 


 Adjusted mean (SE)    −0.3 (0.13) 


 95% two sided CI    (−0.58, −0.06) 


Physical discomfort 
score 


n 65 64 67 65 


 Mean, (SD) 1.3 (0.94) −0.8 (0.99) 1.1 (0.87) −1.1 (0.92) 


 Median 1.0 −0.8 1.0 −1.0 


Difference vs placebo 


 Adjusted mean (SE)    −0.3 (0.15) 


 95% two sided CI    (−0.56, 0.03) 


Psychosocial 
discomfort score 


n 65 64 67 65 


 Mean, (SD) 0.8 (0.87) −0.6 (0.87) 0.6 (0.79) −0.8 (0.90) 


 Median 0.6 −0.6 0.4 −0.6 


Difference vs placebo 


 Adjusted mean (SE)    −0.2 (0.13) 


 95% two sided CI    (−0.45, 0.05) 


Worries/ concerns 
score 


n 65 64 67 65 


 Mean, (SD) 1.4 (1.00) −0.7 (0.87) 1.0 (0.92) −0.9 (0.95) 


 Median 1.2 −0.6 0.7 −0.9 


Difference vs placebo 


 Adjusted mean (SE)    −0.3 (0.14) 


 95% two sided CI    (−0.61, −0.04) 


Satisfaction score n 65 64 67 65 


 Mean, (SD) 2.5 (0.99) −0.8 (1.02) 2.0 (1.20) −1.4 (1.23) 


 Median 2.6 −0.5 2.0 −1.2 


Difference vs placebo 


 Adjusted mean (SE)    −0.5 (0.19) 


 95% two sided CI    (−0.93, −0.17) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-QoL, patient assessment of 
constipation quality of life; SD, standard deviation; SE, standard error.  
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Table 35: Summary of change from baseline in PAC-QoL domain scores at 12 weeks in the 
anticipated licensed population + Step 3 opioids (KODIAC 5, ITT analysis set) 


Domain Summary statistics Placebo (N=83) Naloxegol 25 mg (N=89) 


PAC-QOL 
domain 
scores 


CFB in 
PAC-QOL 
domain 
scores 


PAC-QOL 
domain 
scores 


CFB in PAC-
QOL domain 


scores 


Total score n 67 67 64 62 


 Mean, (SD) 1.4 (0.94) −0.5 (0.82) 1.0 (0.90) −1.2 (0.95) 


 Median 1.3 −0.4 0.8 −1.1 


Difference vs placebo 


 Adjusted mean (SE)    −0.6 (0.15) 


 95% two sided CI    (−0.85, −0.27) 


Physical 
discomfort score 


n 67 67 64 62 


 Mean, (SD) 1.4 (0.97) −0.7 (0.77) 1.0 (0.94) −1.1 (1.03) 


 Median 1.3 −0.5 0.8 −1.3 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.14) 


 95% two sided CI    (−0.69, −0.12) 


Psychosocial 
discomfort score 


n 67 67 64 62 


 Mean, (SD) 0.9 (0.97) −0.4 (0.92) 0.6 (0.82) −0.9 (0.91) 


 Median 0.6 −0.3 0.3 −0.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.4 (0.14) 


 95% two sided CI    (−0.66, −0.11) 


Worries/ concerns 
score 


n 67 67 64 62 


 Mean, (SD) 1.4 (1.04) −0.4 (0.95) 1.0 (0.98) −1.2 (1.06) 


 Median 1.2 −0.4 0.7 −1.2 


Difference vs placebo 


 Adjusted mean (SE)    −0.5 (0.16) 


 95% two sided CI    (−0.86, −0.23) 


Satisfaction score n 67 67 64 62 


 Mean, (SD) 2.5 (1.21) −0.7 (1.18) 1.7 (1.28) −1.7 (1.36) 


 Median 2.6 −0.4 1.5 −1.8 


Difference vs placebo 


 Adjusted mean (SE)    −0.9 (0.22) 


 95% two sided CI    (−1.32, −0.47) 


Abbreviations: CFB, change from baseline; CI, confidence interval; PAC-QoL, patient assessment of 
constipation quality of life; SD, standard deviation; SE, standard error. 
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EQ-5D data 


A summary of the results for each domain of the EQ-5D in KODIAC 4 and KODIAC 5 for 


the anticipated licensed population and the anticipated licensed population +Step 3 


opioids is presented in Table 36–Table 37 and Figure 9–Figure 10. At 12 weeks, 


naloxegol was associated with greater improvements in the anxiety and depression, and 


mobility domains. Overall, the increase in the proportion of patients with no problems 


from baseline to 12 weeks was greater with naloxegol than with placebo, while the 


reduction in the number of patients with moderate problems was greater for naloxegol 


than for placebo. The change in the proportion of patients with severe problems from 


baseline to Week 12 appeared similar between naloxegol and placebo in the LIR 


population; however, in the anticipated licensed population + Step 3 opioid groups there 


was a greater reduction in the number of patients with severe problems, compared with 


placebo.  


Table 36: EQ-5D responses in KODIAC-4 and KODIAC-5 in the anticipated licensed 
population 


 Naloxegol Placebo 


No 
problems 


Moderate 
problems 


Severe 
problems 


No 
problems 


Moderate 
problems 


Severe 
problems 


KODIAC 4  


Mobility Week 0 41.59 57.52 0.88 42.24 57.76 0 


Week 4 46.43 53.57 0 49.56 50.44 0 


Week 12 58.51 41.49 0 45.83 53.13 1.04 


Self-care Week 0 80.53 19.47 0 76.72 23.28 0 


Week 4 82.14 17.86 0 75.22 24.78 0 


Week 12 81.91 18.09 0 79.17 19.79 1.04 


Usual 
activities 


Week 0 38.05 59.29 2.65 35.34 60.34 4.31 


Week 4 41.96 53.57 4.46 41.59 49.56 8.85 


Week 12 43.62 52.13 4.26 38.54 55.21 6.25 


Pain Week 0 3.54 79.65 16.81 6.9 69.83 23.28 


Week 4 7.14 78.57 14.29 12.39 67.26 20.35 


Week 12 13.83 65.96 20.21 11.46 62.5 26.04 


Anxiety 
and 
depress-
ion 


Week 0 65.49 33.63 0.88 56.9 39.66 3.45 


Week 4 65.18 33.04 1.79 65.49 27.43 7.08 


Week 12 74.47 22.34 3.19 58.33 35.42 6.25 


KODIAC 5  


Mobility Week 0 43.7 56.3 0 45.3 53.85 0.85 


Week 4 46.96 53.04 0 52.59 47.41 0 


Week 12 56.52 42.39 1.09 46.94 53.06 0 


Self-care Week 0 78.15 21.85 0 83.76 15.38 0.85 


Week 4 78.26 21.74 0 82.76 16.38 0.86 


Week 12 82.61 17.39 0 81.63 18.37 0 


Usual 
activities 


Week 0 42.86 52.1 5.04 36.75 58.12 5.13 


Week 4 47.83 47.83 4.35 43.1 51.72 5.17 


Week 12 53.26 42.39 4.35 41.84 55.1 3.06 


Pain Week 0 6.72 69.75 23.53 6.84 73.5 19.66 


Week 4 14.78 65.22 20 12.07 71.55 16.38 


Week 12 21.74 67.39 10.87 11.22 72.45 16.33 


Anxiety Week 0 57.98 33.61 8.4 58.97 37.61 3.42 
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 Naloxegol Placebo 


No 
problems 


Moderate 
problems 


Severe 
problems 


No 
problems 


Moderate 
problems 


Severe 
problems 


and 
depress-
ion 


Week 4 60 33.04 6.96 60.34 38.79 0.86 


Week 12 76.09 20.65 3.26 57.14 38.78 4.08 


 


Table 37: EQ-5D responses in KODIAC 4 and KODIAC 5 in the anticipated licensed 
population +Step 3 opioid group 


 Naloxegol Placebo 


No 
problems 


Moderate 
problems 


Severe 
problems 


No 
problems 


Moderate 
problems 


Severe 
problems 


KODIAC 4  


Mobility Week 0 40.48 58.33 1.19 36.84 63.16 0 


Week 4 46.43 53.57 0 44 56 0 


Week 12 52.24 47.76 0 39.06 60.94 0 


Self-care Week 0 83.33 16.67 0 73.68 26.32 0 


Week 4 82.14 17.86 0 69.33 30.67 0 


Week 12 86.57 13.43 0 76.56 23.44 0 


Usual 
activities 


Week 0 41.67 54.76 3.57 26.32 67.11 6.58 


Week 4 44.05 52.38 3.57 32 57.33 10.67 


Week 12 41.79 55.22 2.99 29.79 62.5 7.81 


Pain Week 0 2.38 76.19 21.43 5.26 71.05 23.68 


Week 4 4.76 78.58 16.67 8 68 24 


Week 12 16.42 61.19 22.39 7.81 62.5 29.69 


Anxiety 
and 
depress-
ion 


Week 0 70.24 29.76 0 55.26 39.47 5.26 


Week 4 67.86 32.14 0 54.67 37.33 8 


Week 12 73.13 23.88 2.99 51.56 43.75 4.69 


KODIAC 5  


Mobility Week 0 39.08 60.92 0 45.12 53.66 1.22 


Week 4 45.24 54.76 0 51.9 48.1 0 


Week 12 57.81 42.19 0 46.27 53.73 0 


Self-care Week 0 78.16 21.84 0 82.93 15.85 1.22 


Week 4 79.76 20.24 0 83.54 16.46 0 


Week 12 84.38 15.63 0 79.1 20.9 0 


Usual 
activities 


Week 0 41.38 51.72 6.9 36.59 57.32 6.1 


Week 4 46.43 47.62 5.95 40.51 53.16 6.33 


Week 12 51.56 42.19 6.25 38.81 58.21 2.99 


Pain Week 0 4.6 68.97 26.44 6.1 74.39 19.51 


Week 4 14.29 63.1 22.62 12.66 72.15 15.19 


Week 12 15.63 71.88 12.5 13.43 70.15 16.42 


Anxiety 
and 
depress-
ion 


Week 0 62.07 31.03 6.9 59.76 37.8 2.44 


Week 4 65.48 27.38 7.14 59.49 40.51 0 


Week 12 79.69 17.19 3.13 53.73 44.78 1.49 
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Figure 9: Change from baseline to Week 12 in number of patients in each EQ-5D domain 
level in the anticipated licensed population in (A) KODIAC 4 and (B) KODIAC 5 


 


(A)  


(B)  
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Figure 10: Change from baseline in number of patients in each EQ-5D domain level in the 
anticipated licensed population +Step 3 opioid group in (A) KODIAC 4 and (B) KODIAC 5 
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6.5.5 Supporting evidence from other RCTs 


Phase IIb study (07-IN-NX003) 


Study 07-IN-NX003 was a Phase II, dose-escalation study to assess the efficacy, safety 


and tolerability of naloxegol in patients with OIC. The methodology and efficacy 


outcomes of study 07-IN-NX003 is summarised in Table 38. 


Table 38: Methodology and efficacy outcomes from study 07-IN-NX003 


Study Study 07-IN-NX003 


Objectives To assess the efficacy, safety and tolerability of naloxegol at various dose 
levels in patients with OIC. 


Study location A multicentre, international study conducted at 54 sites in the US (38 sites), 
Germany (7 sites), Romania (5 sites) and Canada (4 sites) 


Design details A Phase II, multicentre, randomised, double-blind, placebo-controlled, dose 
escalation study. A 10 day screening period was followed by a 2 week OIC 
confirmation period. Patients were required to discontinue laxative and other 
bowel regimens. Bisacodyl was permitted as a rescue medication if a BM had 
not occurred within 72 hours of the last recorded BM. Patients kept a daily 
eDiary to record the following: BMs, pain scores, unscheduled use of opioids 
for pain, and rescue medication use.  


Patients with confirmed OIC were randomised and entered a 1 week single-
blind placebo run-in period followed by a 4 week, double-blind treatment 
period. Patients were randomised in a 1:1 ratio, stratified based on total opioid 
dose at baseline (low dose, 30–100 MEU/day, and high dose (>100–1000 
MEU/day) using an IVRS system. 


Interventions Patients were randomised to receive the following:  


 Naloxegol 4% oral solution equivalent to a naloxegol dose of 5 mg (cohort 
1), 25 mg (cohort 2), or 50 mg (cohort 3) once daily, or 


 Placebo  


Note that a 100 mg dose of naloxegol (cohort 4) was withdrawn upon review of 
safety data from the 50 mg cohort  


Key inclusion 
criteria 


 Aged ≥18 years 


 Receiving a stable oral opioid regimen (30–1000 mg/day) oral morphine 
equivalent doses for ≥2 weeks prior to screening for non-malignant pain or 
cancer-related pain 


 Documented OIC with ≤5 SBMs confirmed during the 2 week screening 
period (corresponding with ≤3 SBMs/week) 


 Self-reported OIC (<3 SBMs/week) with ≥1 associated symptom of 
hard/lumpy stools, straining, or sensation of incomplete 
evacuation/anorectal obstruction at initial screening 


Key exclusion 
criteria 


 Elevated serum creatinine, alanine transaminase, aspartate transaminase, 
serum bilirubin, or cirrhosis 


 Ischemic heart disease or any medical condition which would increase the 
risk to the patient 


 Life expectancy <6 months 


 History of GI haemorrhage related to ongoing GI pathology 


 Faecal incontinence, IBS, IBD, intestinal obstruction, or other GI condition 
associated with diarrhoea, intermittent loose stools or constipation 


Efficacy 
endpoints 


Primary outcome 


 Change from baseline to the end of Week 1 in the double-blind period in 
the number of SBMs/week (defined as a BM occurring without the use of 
rescue medication within the last 24 hours) 
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Study Study 07-IN-NX003 


Secondary outcomes 


 Change from baseline in SBMs/week for Weeks 2, 3, and 4 


 Mean number of SBMs/week across the double-blind treatment period 


 Time from first dose of study drug to first laxation 


 Patient symptom and QoL assessments (PAC-SYM, PAC-QoL and SF-36)  


 Subgroup analysis of change from baseline SBMs/week by baseline opioid 
stratum 


Populations 
analysed 


Efficacy analyses were based on the mITT population, defined as all 
randomised patients who received ≥1 dose of study drug during the double-
blind period. 


Statistical 
analysis  


Assuming a SD of 3.5 SBMs/week with a 0.10 two-sided significance level 
using a Mann-Whitney test, 27 patients in each cohort would have 80% power 
to detect a difference of ≥2.5 SBMs/week between naloxegol vs placebo. 
Treatment groups within each cohort were compared using the Wilcoxon rank-
sum test. A two-sided significance level of 5% was applied for all statistical 


Comparisons. Summary statistics were used for analysis of the PAC-SYM, 
PAC-QoL and SF-36  


Population 
disposition 


Of the 208 randomised patients, 207 received at least one dose of single-blind 
placebo run-in medication; 5 mg cohort, n=71; 25 mg cohort, n=60, 50 mg 
cohort, n=76). A total of 194 patients received at least one dose of study drug. 
A total of 32 patients (15.4%) discontinued the study. Reasons for 
discontinuation included: AEs (n=15), and withdrawal of consent (n=6). 


Population 
demographics 
and baseline 
characteristics 


The majority of patients were female (62.2%), white (86.5%) and the mean 
patient age was 49.7 years. The mean BMI across treatment groups ranged 
from 29.6–33.7 kg/m


2
.  


Efficacy 
outcomes 


Primary endpoint 


 There was no statistical difference in the change from baseline 
SBMs/week in the naloxegol 5 mg group vs placebo  


 Patients in the naloxegol 25 mg group had a statistically significantly 
greater change from baseline in SBMs/week at Week 1 compared with 
placebo (2.9 vs 1.0; p=0.0020) 


 Naloxegol 50 mg was associated with a statistically significantly greater 
change from baseline in SBMs/week compared with placebo (3.3 vs 0.5; 
p=0.0001) 


Secondary outcomes 


 The increase in SBMs/week vs placebo in the naloxegol 25 mg and 50 mg 
groups was maintained over the 4 week treatment period (25 mg, 3.0 vs 
0.8; p=0.0022: 50 mg, 3.5 vs 1.0; p<0.0001) 


 Median time to first post-dose laxation was statistically significantly shorter 
in the naloxegol 25 mg and 50 mg cohorts compared with placebo (25 mg, 
6.6 vs 48.6 hours, respectively; p=0.0012: 50 mg, 2.9 vs 44.9 hours, 
respectively, p=0.0016) 


 Significant changes in baseline SBMs/week were observed for naloxegol 
25 mg and 50 mg vs placebo in both the low and high-baseline opioid 
stratum groups:  


o Low-baseline opioid stratum: naloxegol 25mg, p=0.0487; 50 mg, 
p=0.0024. 


o High baseline opioid stratum: naloxegol 25mg, p=0.0320; 
naloxegol 50 mg, p=0.0002. 


 Mean PAC-SYM scores were <2 at most post-dose time points for all 
treatment groups indicating mild GI symptoms for both naloxegol and 
placebo groups 


 Naloxegol patients reported greater satisfaction as measured by the PAC-
QoL compared with placebo patients 
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Study Study 07-IN-NX003 


 Naloxegol 25 mg patients had statistically significant SF-36 scores vs 
placebo in the domains of physical functioning, mental health, social 
functioning, and vitality at various (but not all) post-dose time points. 


Study 
conclusions 


Naloxegol at doses of 25 mg and 50 mg was associated with a statistically 
significant and clinically meaningful increase in the frequency of weekly SBMs 
in patients with OIC. Naloxegol showed a dose-dependent increase in efficacy 
as measured by SBMS over the dose range of 5–50 mg. Both the 25 mg and 
50 mg doses of naloxegol were associated with an improvement in patient 
QoL. 


Abbreviations: BM, bowel movement; BMI, body mass index; GI, gastrointestinal; IBD, inflammatory bowel 
disease; IBS, irritable bowel syndrome; IVRS, interactive voice response system; OIC, opioid-induced 
constipation; PAC-QoL, Patient Assessment of Constipation Quality of life Questionnaire; PAC-SYM, Patient 
Assessment of Constipation Symptom Questionnaire; QoL, quality of life; SBM, spontaneous bowel 
movement; SD, standard deviation; SF-36, short form 36. 


 


KODIAC 6 


KODIAC 6 was a Phase III, multicentre study to assess the efficacy and safety of 


naloxegol in patients with cancer-related pain and OIC. The study consisted of two parts:  


 Part A: a double-blind, randomised, placebo-controlled, parallel group study to 


evaluate the efficacy and safety of naloxegol 12.5 mg and 25 mg in the treatment of 


OIC in cancer patients with pain related to malignancy (i.e. pain directly related to a 


tumour or pain resulting from the direct treatment of a tumour) over a 4 week period.  


 Part B: 12 week active treatment extension study. Patients could transition from Part 


A to Part B providing they met the relevant criteria. 


 


Recruitment into KODIAC 6 was stopped early due to difficulty enrolling an adequate 


number of patients for Part A of the study (n=14 randomised patients of the 366 


planned). Due to the early termination of this study, a brief summary of the efficacy and 


safety outcomes is provided in this section.  


Results of KODIAC 6 


Fourteen patients were randomised, received treatment and completed Part A of the 


study. Nine patients (64.3%) continued to the active treatment extension study (3 


patients in the naloxegol 12.5 mg group, 3 in the naloxegol 25 mg group, and 3 in the 


placebo group). Of the 14 patients in the study, 9 patients demonstrated a response to 


treatment which was defined as experiencing an average of ≥3 BMs/week without the 


use of rescue medication and a ≥1 rescue medication free BM increase to Week 4 over 


baseline. Response to treatment was demonstrated in 4 out of 5 patients, in the 


naloxegol 12.5 mg group, 3 out of 5 patients in the naloxegol 25 mg group, and 2 out of 4 


patients in the placebo group.  


Naloxegol was generally safe and well-tolerated over 12 weeks of treatment for OIC: 


 There were no serious adverse events, discontinuations due to AEs or deaths during 


the study 


 During Part A, AEs were reported in 3 patients (60.0%) in the naloxegol 12.5 mg 


group, 2 patients (40.0%) in the naloxegol 25 mg group, and 2 patients (50%) in the 


placebo group 
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o Gastrointestinal (GI) events were the most common AEs during Part A (2 out of 5 


patients and 1 out of 5 patients in the naloxegol 12.5 mg and 25 mg groups, 


respectively, and 0 patients in the placebo group) 


o Treatment-emergent GI AEs included hematochezia and nausea in the naloxegol 


12.5 mg group and nausea in the 25 mg group 


 During Part B, AEs were reported in 1 patient in the naloxegol 12.5 mg group and 4 


patients in the naloxegol 25 mg group. No AE was observed in more than a single 


patient during Part B. 


 No AEs met the criteria to be sent for adjudication 


 


Conclusions from KODIAC 6 


Due to the small numbers of patients randomised, treatment comparisons for efficacy 


and safety could not be conducted. No new safety findings were detected in this study 


population. 


6.5.6 Other supporting evidence 


Burden of illness study 


A prospective hybrid burden of illness (BOI) study was conducted to assess the burden 


of OIC among patients receiving opioid therapy for non-cancer pain using a combination 


of retrospective data from patient records, a prospective internet-based patient survey, 


and a physician survey. A key feature of this study was that it demonstrated that the LIR 


population represents a significant proportion of OIC patients who have an inadequate 


response to laxative(s). A summary of the methodology and key findings is presented in 


Table 39. 


Table 39: Methodology and key findings from the BOI study 


Study BOI study 


Objectives A prospective, hybrid longitudinal study to understand the burden of OIC in 
non-cancer pain patients with OIC who had been on opioid therapy for at least 
4 weeks. A key objective was to estimate the rate of inadequate response to 
laxative(s) in patients with OIC by country and overall.  


Study location The study was conducted at 58 sites in the US, Canada, Germany and the UK 


Design details The study used a combination of web-based, longitudinal patient surveys, 
retrospective data from medical records, and a prospective physician survey. 
The prospective, patient-reported component included one baseline survey 
and eight follow-up surveys over 24 weeks. The retrospective chart review was 
completed at baseline (including the 12 months prior to baseline) and at Week 
24 for each patient that completed a baseline web-based survey. The 
physician survey was completed once at baseline and at Week 24 for each 
patient that completed a baseline web-based survey. 


Key inclusion 
criteria 


 Aged ≥18 and ≤85 years 


 Receiving a minimum 30 mg total daily dose of oral morphine , or 
analgesic equivalent of one or more other opioid therapies for ≥4 weeks for 
chronic pain and is expected to continue on opioid therapy for ≥6 months 


 Confirmation of OIC in the past 2 weeks including: 


o patient report of constipation since initiating opioid pain therapy 


o patient reported laxative use if the number of BMs in the past 2 
weeks is ≥3/week 


o <3 BMs/week in the last 2 weeks, regardless of reported laxative 
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Study BOI study 


use 


o Patients not reporting laxative use must report ≥1 OIC symptom in 
the past 2 weeks (e.g. straining during BM, hard/lumpy stools, or 
sensation of incomplete evacuation 


Key exclusion 
criteria 


 History of chronic constipation 


 Received an investigational medication to treat constipation or participated 
in any investigational study involving naloxegol within ≤90 days prior to the 
baseline visit 


Study 
objectives 


Primary objective 


 To estimate the rate of LIR, defined as having either: 
o Sufficient laxative use: using ≥1 laxatives ≥4 times per reference 


period, or 
o Inadequate response: <3 BMs or ≥1 of the following symptoms on 


the PAC-SYM scored as moderate, severe or very severe: BMs 
too hard, BMs too small, straining, urge to pass a BM but unable 
to. 


Key secondary objectives  


 Estimate the rate of LIR for two subgroups: 
o LIR: defined as the use of at least one laxative ≥4 times during the 


reference period 


 Drug utilisation and self-management of OIC 


 Patient assessment of constipation symptoms (PAC-SYM) 


 Patient-reported impact of OIC on HRQL (EQ-5D, PAC-QoL), and pain 
management  


Populations 
analysed 


The target population was comprised of two subgroups: 


 Patients with ≥4 weeks and ≤2 years of routine opioid use, and 


 Patients with ≥2 years of routine opioid use 


Unless otherwise specified, all analyses were performed using the analysable 
population, defined as: a subset of all of the patients recruited into the study 
that were on opioids per protocol, reported OIC and completed the baseline 
survey. 


Statistical 
analysis  


Descriptive statistics were used to analyse continuous variables and the 
number and percent distribution by category was calculated for categorical 
variables. Uncertainty in results was reflected using 95% CIs. Data reported for 
incomplete surveys were retained in the study data base. The data were 
analysed as observed and included all information reported during the course 
of follow-up. No imputations were performed for missing responses. Values 
identified as out of range and not able to be validated were set to missing. 


Population 
disposition 


Out of 489 eligible participants, 293 (59%) completed at least 7 out of 8 follow-
up surveys. Chart reviews were completed for 486 patients (99%) at baseline, 
and 477 patients (95%) at Week 24.  


Population 
demographics 
and baseline 
characteristics 


The majority of the study population were white (85%), female (62%), married 
or living with a partner (60%). A total of 34% of patients reported that they 
were unable to work due to disability.  


The most common pain diagnoses were back pain (77%) and joint pain (52%). 
Mean duration of chronic pain and opioid drug use were 10 and 6 years, 
respectively. Two thirds (65%) of patients reported experiencing constipation 
within a month of initiating opioid therapy and 84% of patients reported that 
they were constipated every time they used opioid therapy.  


Study 
outcomes 


Primary outcome 


 The rate of sufficient laxative use in the last 2 weeks was 48% in the 
overall sample (US, 39%; Canada, 53%, Germany, 60%; UK, 54%) based 
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Study BOI study 


on the last 2 weeks definition and 64% in the last 6 months (US, 66%; 
Canada, 63%; Germany, 70%; UK, 53%)  


 Insufficient laxative use was 25% in the last 2 weeks (US, 28%; Canada, 
21%; Germany, 24%; UK, 20%) and 5% in the last 6 months (US, 6%; 
Canada, 3%; Germany, 4%; UK, 5%) 


Secondary outcomes 


 The rate of LIR was 93% both for the last 2 weeks and the last 6 months 


 At baseline, 8% of patients overall reported either reducing or temporarily 
interrupting their opioid pain medications over the past 7 days in order to 
have BMs (US, 10%; Canada, 5%; Germany, 1%; UK, 11%) 


o Over the course of the study, 43% of patients reduced the amount 
of opioid medication while 49% temporarily interrupted the use of 
their medication 


 At baseline 97% of patients reported ≥1 of the 12 PAC-SYM symptoms or 
one of the five additional symptoms as “moderate” or greater in intensity. 
This reduced to 82% of patients at Week 24. 


 Straining or squeezing to pass a BM was reported as the most bothersome 
symptom on the PAC-SYM (82% of patients) 


 The mean EQ-5D VAS score for overall health was reported as 50.4 (21.5) 
for the overall study population 


 The greatest impairment was experienced in the physical discomfort 
domain of the PAC-QoL (mean [SD] 1.9 (0.9)). The level of impairment 
experienced by the overall sample and by individual country remained 
fairly constant throughout the 24 week study duration. 


EQ-5D VAS and PAC-QoL subscales at baseline: overall population and by 
country 


 Overall 


(n=489) 


US
†
 


(n=238) 


Canada
†
 


(n=38) 


Germany
†
 


(n=115) 
UK


†
 


(n=98) 


EQ-5D VAS
‡
 


n 452 213 29 113 97 


Mean, (SD) 50.4 (21.5) 52.8 (21.7) 56.7 (21.5) 44.0 (19.2) 49.8 (22.4) 


PAC-QoL, mean (SD) 


Physical 
discomfort 


1.9 (0.9)  2.0 (0.8)  1.6 (0.9)  1.7 (0.9)  2.2 (0.9)  


Psychological 
discomfort 


1.3 (0.9)  1.4 (0.9)  1.0 (0.8)  1.1 (0.9)  1.4 (1.0)  


Worries and 
concerns  


1.8 (0.9)  1.9 (0.8)  1.3 (1.0)  1.5 (0.9)  1.9 (1.0)  


†Scores were calculated using country-specific weights 
‡The EQ-5D VAS records the participants self-rated health today on a scale ranging 
from “Best imaginable health state” (100) to “Worst imaginable health state” (0). 


Study 
conclusions 


Data from this BOI study demonstrate the burden of OIC over time with many 
of the constipation symptoms being reported as highly prevalent, frequent in 
occurrence and highly bothersome. The burden of OIC symptoms was further 
reflected in a range of patient-reported outcomes.  


Abbreviations: BM, bowel movement; BSW, Global Assessment of Treatment Benefit, Satisfaction, and 
Willingness to Continue; CI, confidence interval; EQ-5D, EuroQoL 5 dimension; HRQL, health-related quality 
of life; LIR, laxative inadequate responder; OIC, opioid-induced constipation; PAC-SYM, Patient Assessment 
of Constipation Symptoms;  
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6.6 Meta- analysis  


6.6.1 The following steps should be used as a minimum when presenting a 
meta-analysis. 


 Perform a statistical assessment of heterogeneity. If the visual presentation 
and/or the statistical test indicate that the RCT results are heterogeneous, try to 
provide an explanation for the heterogeneity. 


 Statistically combine (pool) the results for the both relative risk reduction and 
absolute risk reduction using both the fixed effects and random effects models 
(giving four combinations in all). 


 Provide an adequate description of the methods of statistical combination and 
justify their choice. 


 Undertake sensitivity analysis when appropriate. 


 Tabulate and/or graphically display the individual and combined results (such 
as through the use of forest plots). 


 


Direct meta-analysis 


A direct meta-analysis for active treatments versus placebo was conducted based on the 


same studies used in the mixed treatment comparison (MTC) that is presented in section 


6.7. The direct meta-analysis examines the same comparisons as the MTC, without 


incorporating ancillary arms of the evidence network.  


Methodology 


Eight trials were identified by the systematic review and are presented in section 6.1.  


The analysis was limited to comparisons of naloxegol and naloxone-oxycodone (fixed 


ratio combination) compared with placebo. Direct meta-analysis of the two included 


RCTs evaluating methylnaltrexone compared with placebo was not undertaken due to 


dosing differences (one study of subcutaneous methylnaltrexone and one study of oral 


methylnaltrexone). Two of the naloxone trials were also excluded due to reporting of 


results at different timepoints. These studies were evaluated separately. The studies 


included in the direct meta-analysis were:  


Naloxegol 


 KODIAC 4 (51, 53): a Phase III, 12 week study of naloxegol vs placebo (one of the 


pivotal naloxegol trials reported in detail in section 6.3)  


 KODIAC 5 (52, 53): a Phase III, 12 week study of naloxegol vs placebo (one of the 


pivotal naloxegol trials reported in detail in section 6.3) 


 


Naloxone-oxycodone 


 Lowenstein et al, 2009 (54): a Phase III, 12 week study of naloxone-oxycodone vs 


placebo 


 Simpson et al, 2008 (58): a Phase III, 12 week study of naloxone-oxycodone vs 


placebo 


 


Please see section 6.7.2 to 6.7.4 for a detailed description of the included studies. 
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The direct meta-analysis employed a random-effects model in which the random-effects 


variance was estimated using empirical Bayes methods, and was conducted using the 


metafor package (version 1.6) in R 2.15.2. Random effects analyses were used in the 


base case, with fixed effects used only if there was a strong rationale for its use (please 


see section 6.7.5 for further discussion of the methods of the MTC and of the rationale 


for the use of a random effects model).   


Statistical heterogeneity was assessed by examining a sequence of pairwise meta-


analyses; high values of I2 (an estimate of the percent of variability due to heterogeneity) 


indicate heterogeneity for that comparison. 


Results of the heterogeneity assessment 


The proportion of total variability explained by heterogeneity, calculated using the I2 


statistic is provided in Table 40. There was no evidence of heterogeneity with the 


exception of the oxycodone/naloxone trials. With respect to the naloxegol studies, the 


evidence of heterogeneity was weak from a statistical viewpoint. 


The I2 value of 74% for naloxone-oxycodone discontinuations due to adverse events 


(DAEs) represents heterogeneity between the Simpson 2009 (58) and Lowenstein 2009 


(54) studies. Rates of DAEs were similar between the two trials but differed in the 


placebo arms and the ratio therefore varied (placebo vs naloxone = 11.3% vs 4,9% in the 


Simpson 2008 study and 3% vs 5.4% in the Lowenstein 2009 study). The difference in 


DAEs between the Simpson 2008 and Lowenstein 2009 studies may be explained by 


differences in the baseline characteristics of patients enrolled in the studies: Simpson 


2008 enrolled 70–75% patients with osteoarthritis and 17% with neuropathic pain (58), 


whereas Lowenstein 2009 enrolled approximately 30% patients with osteoarthritis and 


60% with back pain (54). 


Table 40: Summary of I
2
 statistic values 


Treatments 
compared in direct 
meta-analysis: 


Mean Change in 
SBMs per Week (MD) SBM 


Response 
(OR) 


CSBM 
Response 


(OR) 
DAEs (OR) 


TEAEs 
(OR) 


4 weeks 
4–12 
weeks 


Anticipated licensed population analyses 


Naloxegol (12.5 mg) 
vs Placebo 


0% 0% 0% -- 0% 0% 


Naloxegol (25 mg) vs 
Placebo 


0% 0% 0% 18.80% 0% 0% 


Naloxone PR (FRC 
OD) vs Placebo 


-- -- -- 0% 73.70% -- 


Anticipated licensed population + Step 3 analyses 


Naloxegol (12.5 mg) 
vs Placebo 


0% 0% 54.40% -- 0% 43.80% 


Naloxegol (25 mg) vs 
Placebo 


0% 0% 0% 0% 0% 66.50% 


Naloxone PR (FRC 
OD) vs Placebo 


-- -- -- 0% 73.70% -- 


Abbreviations: CSBM, complete spontaneous bowel movement; DAE, discontinuations due to adverse 
events; FRC, fixed ratio combination; LIR, laxative inadequate responder; MD, mean difference; mg, 
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milligram; OD, once daily; OR, odds ratio; SBM, spontaneous bowel movement; TEAE, treatment-emergent 
adverse event. 


 


Results of the direct meta-analysis 


The results of the direct meta-analyses for the anticipated licensed population and the 


anticipated licensed population + Step 3 opioids vs placebo are presented in Table 41 


and Table 42. Estimates and their confidence intervals for absolute effects for each 


treatment are presented in section 10.21. These are derived from the MTC, which is 


based on relative differences. 


Mean change in SBMs per week 


Naloxegol (both doses) but not naloxone-oxycodone was available for this analysis. In 


both the anticipated licensed population and the anticipated licensed population + Step 3 


opioids group, both doses of naloxegol were associated with an increase in the mean 


number of SBMs per week compared with placebo. Naloxegol 12.5 mg, but not 


naloxegol 25 mg, showed a statistically significant advantage over placebo in both 


populations (anticipated licensed population: mean difference [MD] 0.37–1.23 at 4 


weeks; MD 0.14–0.95 at 4–12 weeks; anticipated licensed population + Step 3 opioids: 


MD 0.58–1.61 at 4 weeks; MD 0.31–1.27 at 4–12 weeks).    


SBM response 


Naloxegol (both doses) but not naloxone-oxycodone was available for this analysis. In 


both the anticipated licensed population and the anticipated licensed population + Step 3 


opioids group, both doses of naloxegol were associated with a greater SBM response 


versus placebo. Statistical significance versus placebo was demonstrated in the 


naloxegol 12.5 mg group in the anticipated licensed population (OR 1.97, 95% Crl, 1.34–


2.90). All other results were not statistically significant. 


CSBM response 


CSBM response data were only available for naloxegol 25 mg and the fixed ratio 


combination of naloxone-oxycodone. All treatments were associated with greater odds of 


CSBM versus placebo. In both the anticipated licensed population and the anticipated 


licensed population + Step 3 opioids group, naloxegol 25 mg was associated with a 


greater CSBM response versus placebo, although the results were not statistically 


significant (anticipated licensed population: OR  2.40, 95% Crl 1.52, 3.79: anticipated 


licensed population + Step 3 opioids group: OR 3.82, 95% Crl 2.28–6.40). 


Proportion of patients with DAEs 


Naloxegol (both doses) and naloxone-oxycodone were available for this analysis. All 


treatments were associated with an increased odds of DAEs compared with placebo. 


Naloxegol 25 mg showed large credible intervals in both the anticipated licensed 


population and in the anticipated licensed population + Step 3 opioids group. The only 


statistically significant result was observed in the naloxegol 25 mg dose for both 


populations (anticipated licensed population: OR 20.8, 95% Crl 1.01–4.26; anticipated 


licensed population + Step 3 opioids group: OR 2.87, 95% Crl 1.24–6.63). 


Proportion of patients with TEAEs  
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Naloxegol (both doses) but not naloxone-oxycodone was available for this analysis. Both 


doses of naloxegol were associated with increased odds of TEAEs relative to placebo. 


The only significant results were observed in the naloxegol 25 mg group for the 


anticipated licensed population (OR, 1.95, 95% Crl 1.35–2.82). 


Conclusion 


Based on the results of the direct meta-analysis, both naloxegol and naloxone-


oxycodone demonstrated greater improvement versus placebo in the outcomes 


assessed, reflecting the individual results of the respective trials. Specifically: 


 In both the anticipated licensed population and the anticipated licensed population + 


Step 3 opioids group, naloxegol 12.5 mg demonstrated significantly greater increases 


in SBMs over 4 weeks and up to 12 weeks versus placebo  


 Naloxegol 12.5 mg and 25 mg had statistically significantly increased odds of SBM 


response compared with placebo in the anticipated licensed population  


 Naloxegol 25 mg had increased odds of CSBM compared with placebo in both the 


anticipated licensed population and the anticipated licensed population + Step 3 


opioids group 


 Naloxegol 25 mg was associated with an increased odds of DAEs compared with 


placebo in both populations 


 Naloxegol 25 mg was associated with a statistically significantly increased odds of 


TEAEs compared with placebo in the anticipated licensed population 
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Table 41: Results from direct meta-analysis in the anticipated licensed population – treatment vs placebo 


Treatment 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 
(OR 


[95%CrI]) 
CSBM Response


‡ 


(OR [95%CrI]) 
DAEs (OR 
[95%CrI]) 


TEAEs (OR 
[95%CrI]) 


4 weeks 4–12 weeks 


Naloxegol (12.5 mg) 0.8 [0.37, 1.23]** 0.55 [0.14, 0.95]** 1.97 [1.34, 2.90]** -- 0.67 [0.26, 1.71] 1.06 [0.73, 1.55] 


Naloxegol (25 mg) 1.85 [1.35, 2.33]* 1.45 [0.96, 1.94]* 1.86 [1.26, 2.74]** 2.40 [1.52, 3.79]* 2.08 [1.01, 4.26]** 1.95 [1.35, 2.82]** 


Naloxone PR (FRC OD) -- -- -- 2.79 [2.03, 3.85]* 0.81 [0.19, 3.57] -- 


Abbreviations: Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio combination; LIR, laxative 
inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; PR, prolonged release; SBM, spontaneous bowel movement; TEAE, treatment-emergent adverse 
event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
†Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 


‡Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks.







 


Naloxegol (AstraZeneca) 132 


Table 42: Results from direct meta-analysis in the anticipated licensed population with Step 3 opioids – treatment vs placebo 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 
(OR 


[95%CrI]) 


CSBM 
Response


‡ 
(OR 


[95%CrI]) 
DAEs (OR [95%CrI]) 


TEAEs (OR 
[95%CrI]) 


Treatment 4 weeks 4–12 weeks 


Naloxegol (12.5 mg) 1.09 [0.58, 1.61]** 0.79 [0.31, 1.27]** 2.59 [1.26, 5.34]* -- 0.62 [0.2, 1.95] 1.11 [0.61, 2.04] 


Naloxegol (25 mg) 2.27 [1.68, 2.86]* 1.93 [1.34, 2.51]* 2.64 [1.64, 4.24]* 3.82 [2.28, 6.40]* 2.87 [1.24, 6.63]** 2.13 [0.999, 4.56] 


Naloxone PR (FRC OD) -- -- -- 2.79 [2.03, 3.85]* 0.81 [0.19, 3.57] -- 


Abbreviations: Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio combination; LIR, laxative 
inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; PR, prolonged release; SBM, spontaneous bowel movement; TEAE, treatment-emergent adverse 
event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks. 







 


Naloxegol (AstraZeneca) 133 


6.6.2 If a meta-analysis is not considered appropriate, a rationale should be 
given and a qualitative overview provided. The overview should 
summarise the overall results of the individual studies with reference to 
their critical appraisal. 


N/A 


6.6.3 If any of the relevant RCTs listed in response to Section 6.2.4 (Complete 
list of relevant RCTs) are excluded from the meta-analysis, the reasons 
for doing so should be explained. The impact that each exclusion has 
on the overall meta-analysis should be explored. 


One of the RCTs listed in section 6.2.4 (the naloxegol Phase II study) was excluded from 


the direct meta-analysis because it did not report data for the population of interest, i.e. 


patients with an inadequate response to laxative(s) (the anticipated licensed population). 
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6.7 Indirect and mixed treatment comparisons 


6.7.1 Describe the strategies used to retrieve relevant clinical data on the 
comparators and common references both from the published literature 
and from unpublished data. The methods used should be justified with 
reference to the decision problem. Sufficient detail should be provided 
to enable the methods to be reproduced, and the rationale for any 
inclusion and exclusion criteria used should be provided. Exact details 
of the search strategy used should be provided in Section 10.4, 
appendix 4. 


Please see section 6.1 for the methods used to identify evidence on the efficacy and 


safety of comparator treatments of relevance to the decision problem.  


6.7.2 Please follow the instructions specified in Sections 6.1 to 6.5 for the 
identification, selection and methodology of the trials, quality 
assessment and the presentation of results. Provide in Section 10.5, 
appendix 5, a complete quality assessment for each comparator RCT 
identified. 


A mixed treatment comparison (MTC) was conducted to provide comparative evidence 


versus comparators of interest for the treatment of opioid-induced constipation (OIC) as 


defined in the scope, i.e. oral laxative treatment, methylnaltrexone, naloxone-oxycodone 


(see section 6.2.4. Table 3 for a description of the inclusion/exclusion criteria used to 


identify relevant studies). The objective of this analysis was to provide subgroup 


analyses specific to England and Wales. Comparators to naloxegol were 


methylnaltrexone and naloxone-oxycodone. Laxatives were not included as a 


comparator as the systematic review did not identify any laxative studies with outcomes 


of interest. Populations of interest included laxative inadequate responders (the 


anticipated licensed population [LIR] and anticipated licensed population who are taking 


Step 3 opioids (anticipated licensed population + Step 3 opioids).   


Study selection 


In total, 8 RCTs were considered for inclusion in the MTC analysis. Seven of these 


studies were identified in the systematic review and one was an abstract published at the 


Canadian Digestive Disease Week 2014, which was not identified as part of the 


systematic review. The included studies were:  


Naloxegol 


 KODIAC 4 (51, 53): a Phase III, 12 week study of naloxegol vs placebo (one of the 


pivotal naloxegol trials reported in detail in section 6.3)  


 KODIAC 5 (52, 53): a Phase III, 12 week study of naloxegol vs placebo (one of the 


pivotal naloxegol trials reported in detail in section 6.3) 


 


Methylnaltrexone  


 Michna et al, 2011 (56): a Phase III, 4 week study of subcutaneous methylnaltrexone 


vs placebo 


 Rauck et al, 2012 (57): a Phase III, 12 week study of oral methylnaltrexone vs 


placebo 
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Naloxone-oxycodone 


 Meissner et al, 2009 (55): a Phase II, 4 week study of naloxone-oxycodone vs 


prolonged release (PR) oxycodone. The oxycodone prolonged release (PR) treatment 


in this study was considered to be equivalent to placebo arms. 


 Lowenstein et al, 2009 (54): a Phase III, 12 week study of naloxone-oxycodone vs 


placebo 


 Simpson et al, 2008 (58): a Phase III, 12 week study of naloxone-oxycodone vs 


placebo 


 Arsenault et al, 2014 (50): a 5 week study of naloxone-oxycodone vs placebo 


 


Summary of methodology of relevant RCTs 


A summary of the methodology of the relevant RCTs included in the MTC subgroup 


analyses is presented in Table 43. 
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Table 43: Summary of the studies used to conduct the MTC 


Study name (ref) Trial design Location Duration Patient population Treatment/dose Severity of OIC 


Naloxegol       


KODIAC 4 (51, 
53) 


Phase III, double-blind 
RCT 


Multicentre 12 weeks OIC patients with non-malignant 
pain. Only data from the LIR and 
LIR + 3 step opioid subgroup is 
included in the MTC 


 naloxegol 12.5 mg OD, n=213  


 naloxegol 25 mg OD, n=214 


 placebo OD, n=214 


≤3 SBMs/week + 
additional 
dysfunction 


KODIAC 5 (52, 
53) 


Phase III, double-blind 
RCT 


Multicentre 12 weeks OIC patients with non-malignant 
pain. Only data from the LIR and 
LIR + 3 step opioid subgroup is 
included in the MTC 


 naloxegol 12.5 mg OD, n=232  


 naloxegol 25 mg OD, n=232 


 placebo OD, n=232 


≤3 SBMs/week + 
additional 
dysfunction 


Methylnaltrexone  


Michna 2011 (56) Phase III, double-blind 
RCT 


NR 4 weeks OIC patients with non-malignant 
pain, n=469 


 methylnaltrexone 12 mg OD, n=150 


 methylnaltrexone 12 mg QAD, n=148 


 placebo OD, n=162 


<3 rescue free 
BMs/week + 
additional 
dysfunction 


Rauck 2012 (57) Phase III, double-blind 
RCT 


NR 12 weeks OIC patients with non-malignant 
pain, n=804 


 methylnaltrexone 150 mg OD, n=201
†
  


 methylnaltrexone 300 mg OD, n=201
†
  


 methylnaltrexone OD, n=201
†
 450 mg 


 placebo OD, n=201
†
 


Unclear 


Naloxone 


Meissner et al, 
2009  (55) 


Phase II, double-blind 
RCT 


Germany 4 weeks OIC patients, 2.9% with 
malignant and 97.1% with non-
malignant pain, n=202 


 naloxone 10 mg OD, n=51 


 naloxone 20 mg OD, n=51 


 naloxone 40 mg OD, n=50 


 placebo OD, n=50 


Unclear 


Lowenstein 2009 
(54) 


Phase III, double-blind 
RCT 


Germany 12 weeks OIC patients with lower back 
pain, n=278 


 Naloxone-oxycodone OD, n=130 


 Placebo OD, n=135 


≤3 CSBMs/week + 
additional 
dysfunction 


Simpson 2008 
(58) 


Phase III, double-blind 
RCT 


Europe 12 weeks OIC patients with non-malignant 
pain, n=322 


 Naloxone-oxycodone, n=162 


 placebo, n=160 


Unclear 


Arsenault 2014 
(50) 


Randomised, double-
blind, cross-over study 


NR 5 weeks OIC patients with chronic non-
malignant pain, n=59 


 naloxone-oxycodone 


 placebo 


Unclear 


Abbreviations: BM, bowel movement; CSBM, complete spontaneous bowel movement; NR, not reported; OD, once daily; OIC, opioid-induced constipation; QAD, every other day; 
RCT, randomised controlled trial. † Sample size imputed on the basis of the total number randomised and the randomisation ratio
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Critical appraisal of relevant RCTs 


A summary of the quality assessments for the studies included in the MTC are provided 


in Table 44. Quality assessment summaries for KODIAC 4 and 5 have previously been 


provided in section 6.4 and section 10.3 (Appendix 3). A complete quality assessment of 


all the studies is provided in section 10.5 (Appendix 5). 


Although the majority of included studies reported that participants and outcome 


assessors were blind to treatment allocations, it was unclear whether concealment of 


treatment allocations was adequate in many of the studies. Similarly, the majority of 


studies did not clearly report details of randomisation. Study quality was particularly 


unclear in the Rauck 2012 (57) and Arsenault 2014 (50) studies. 
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Table 44: Summary of the quality assessment results for the studies included in the MTC 


 Methylnaltrexone Naloxone 


Michna 2011 


(56) 


Rauck 2012 


(57) 


Meissner 2009  


(55) 


Lowenstein 


2009 (54) 


Simpson 


2008 (58) 
Arsenault 
2014 (50) 


Was randomisation carried out appropriately? Yes Not clear Yes Not clear Not clear Not clear 


Was the concealment of treatment allocation 
adequate? 


Yes Not clear Not clear Yes Not clear Not clear 


Were the groups similar at the outset of the study 
in terms of prognostic factors? 


Yes Yes Yes Yes Yes Not clear 


Were the care providers, participants and 
outcome assessors blind to treatment allocation? 


Yes Not clear Yes Yes Yes Yes 


Were there any unexpected imbalances in drop-
outs between groups? 


No Not clear No No No Not clear 


Is there any evidence to suggest that the authors 
measured more outcomes than they reported? 


No No No No No Not clear 


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 Not clear Yes Yes Yes Yes 
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Results of relevant RCTs 


A summary of the results from the studies used to conduct the MTC are shown in Table 


45. For a detailed discussion of the results of KODIAC 4 and 5, see section 6.5. KODIAC 


4 and KODIAC 5 reported data for naloxegol vs placebo in LIR and LIR with Step 3 


opioids populations, which were used in the MTC. All other studies reported data only for 


the main trial population. 
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Table 45: Summary of results from studies used to conduct the comparisons 


Outcome Naloxegol Methylnaltrexone Naloxone-oxycodone 


KODIAC 4 KODIAC 5 Michna 2011 (36) Rauck 2012 (40) Meissner 2009 
(37) 


Lowenstein 
2009 (38) 


Simpson 2008 
(39) 


Arsenault 
2014 (24) 


Mean change 
from baseline in 
SBMs/week (4–
12 weeks) 


Naloxegol 12.5 mg, 
OD, n=213: 2.5 


Naloxegol 25 mg 
OD, n=214: 3.3 


Placebo, n=214: 
1.8 


Naloxegol 12.5 mg, 
OD, n=232: 2.5 


Naloxegol 25 mg 
OD, n=232: 3.2 


Placebo, n=232: 
1.8 


MNTX 12 mg OD, 
n=150: 3.1 


MNTX 12 mg QAD, 
n=148: 2.1 


Placebo, n=162: 
1.5 


MNTX 150 mg OD, 
n=201: 1.88 


MNTX 300 mg OD, 
n=201: 2.39 


MNTX 450 mg, 
n=200: 2.4 


- - - - 


SBM response
†
 


over 4 weeks 
(%) 


Naloxegol 12.5 mg, 
OD, n=213: 39.44% 


Naloxegol 25 mg 
OD, n=214,: 
43.46% 


Placebo, n=214: 
26.64% 


Naloxegol 12.5 mg, 
OD, n=232: 33.19% 


Naloxegol 25 mg 
OD, n=232: 33.62% 


Placebo, n=232: 
25.43% 


MNTX 12 mg OD, 
n=150: 58.7% 


MNTX 12 mg QAD, 
n=148: 45.3% 


Placebo, n=162: 
38.3% 


- - - - - 


CSBM 


response
‡
 at 4 


weeks (%) 


Naloxegol 12.5 mg, 
OD, n=213: 26.1% 


Naloxegol 25 mg 
OD, n=214,: 32% 


Placebo, n=214: 
21.3% 


Naloxegol 12.5 mg, 
OD, n=232: 27.7% 


Naloxegol 25 mg 
OD, n=232: 25.1% 


Placebo, n=232: 
19.7% 


- - - Naloxone 
PR/Oxycodone 
PR FRC OD, 
n=130: 51% 


Placebo, 
n=135: 26% 


Naloxone 
PR/Oxycodone 
PR FRC OD, 
n=162: 65% 


Placebo, 
n=160: 39% 


Naloxone 
/Oxycodone 
PR 60 or 80 
mg BD, 29.5% 


Placebo, 
15.6% 


DAEs, 4-12 
weeks (%) 


Naloxegol 12.5 mg, 
OD, n=211: 4.3% 


Naloxegol 25 mg 
OD, n=214,: 10.3% 


Placebo, n=213: 
4.7% 


Naloxegol 12.5 mg, 
OD, n=230: 4.8% 


Naloxegol 25 mg 
OD, n=232: 10.3% 


Placebo, n=231: 
4.8% 


MNTX 12 mg OD, 
n=150: 6.7% 


MNTX 12 mg QAD, 
n=148: 8.8% 


Placebo, n=162: 
2.5% 


- Naloxone 10 mg 
BD, n=51: 9.8% 


Naloxone 20 mg 
BD, n=51: 
11.8% 


Naloxone 40 mg 
BD, n=50: 18% 


Naloxone 
PR/Oxycodone 
PR FRC OD, 
n=130: 5.4% 


Placebo, 
n=135: 3% 


Naloxone 
PR/Oxycodone 
PR FRC OD, 
n=162: 4.9% 


Placebo, 
n=160: 11.3% 


- 


TEAEs, 4 weeks 
(%) 


Naloxegol 25 mg, 
OD, n=204: 48% 


Placebo, n=195: 
35% 


Naloxegol 25 mg, 
OD, n=213: 58% 


Placebo, n=203: 
36% 


- - - - - - 


Abbreviations: BD, twice daily; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse event; FRC, fixed ratio combination; MNTX, methylnaltrexone; 
OD, once daily; PR, prolonged release; QAD, every other day; SBM, spontaneous bowel movement;  
†
 Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. ‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks 
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6.7.3 Provide a summary of the trials used to conduct the indirect 
comparison. A suggested format is presented below. Network diagrams 
may be an additional valuable form of presentation. 


A summary of trials used to conduct the indirect comparison is provided in Table 46. The 


network diagram is presented in Figure 11. 


Table 46: Summary of the trials used to conduct the comparisons 


No. 
trials 


References of trials Intervention 


(naloxegol) 


Comparator B 


(methylnaltrexone) 


Comparator C 
(naloxone-


oxycodone)  


Comparator 
D 


 (placebo) 


2  KODIAC 4 (51, 53) 


 KODIAC 5 (52, 53) 
    


2  Michna 2011 (56) 


 Rauck 2012 (57) 
    


4  Meissner 2009 (55) 


 Lowenstein 2009 (54) 


 Simpson 2008 (58) 


 Arsenault 2014 (50) 


    


 


Figure 11: MTC subgroup analysis network diagram 
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Abbreviations: BWH MNTX, Michna et al, 2011; MNTX, methylnaltrexone; SC, subcutaneous. 
*The oxycodone PR treatment in this trial was considered to be equivalent to placebo arms. Patients 
received naloxone/oxycodone or oxycodone alone. 


**Arsenault 2014, published as an abstract at the Canadian Digestive Disease Week, was not identified as 


part of the Systematic review, as this conference was not searched as part of the prospectively designed 


protocol. 
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Inconsistency 


An MTC brings together all available evidence from clinical trials to estimate treatment 


effects. As this involves combining direct and indirect measures of effect, it is important 


to examine whether or not these two ‘sources’ of evidence are consistent with one 


another. The evidence networks analysed in this report contained no closed loops of 


evidence and therefore no tests for inconsistency were necessary. Note that in cases 


where evidence networks do contain both direct and indirect evidence (closed loops) 


combining the direct and indirect evidence in an MTC will produce more precise 


estimates of direct comparisons and broaden inferences to the population samples 


because it links and maximises existing information within the network. 


Feasibility assessment 


Synthesising data across multiple studies in order to estimate effects for treatment 


comparisons that were not addressed directly in a head-to-head trial depends on several 


assumptions. Therefore, a limitation of an MTC is the extent to which these assumptions 


are valid. An important assumption is that the studies are all estimating the same relative 


effects. For this to be so, the trials must be identical both in terms of their various 


features; populations must be the same, clinical features must not differ, trial designs 


must be similar, etc. An initial feasibility analysis, during which trials are reviewed for 


clinical heterogeneity, can therefore help improve statistical properties.  


A feasibility assessment was conducted to evaluate the evidence from the included 


RCTs to support a MTC analysis. This assessment evaluated the feasibility of 


conducting MTC analysis on an outcome-by-outcome basis for OIC. The feasibility of 


each analysis was dependent on a number of factors, including the similarity of the 


patient populations, number of trials identified, follow-up times for those trials, manner in 


which outcome data were reported, and shape of the evidence network. 


The following factors could not be controlled for in the base case analysis: 


1. Variation across patient populations due to the pain indication for opioid use  


2. Variation across patient populations in definition and baseline severity of OIC 


3. Variation across patient populations due to prior opioids and concomitant opioid 


treatments  


4. Variation across patient populations in allowed concomitant and rescue 


treatments  


This was due to either missing data across studies, the complexity of the above factors, 


or the small number of studies available for analysis. While these factors may impact 


absolute effects (e.g. a certain type of prior medication use may decrease the chance of 


either group having an event), the randomised nature of the data helps control for 


differing levels of these factors when relative effects are calculated. Only if a factor has 


an interaction effect with relative treatment efficacy will variation in that factor potentially 


lead to statistical heterogeneity within the results.  


Steps taken to mitigate heterogeneity in the analyses included the exclusion of trials 


conducted in malignant pain populations, thus controlling for clinical heterogeneity 


resulting from different opiate requirements than other OIC patients. When statistical 


heterogeneity was found, the factors listed above were reviewed first to determine 
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whether they may be the cause for said heterogeneity. The most common sources of 


heterogeneity identified in the feasibility assessment were opioid indications among 


patient populations, doses and schedules of comparator treatments, time points of 


evaluation, and definitions of certain outcomes. Study characteristics potentially 


contributing to heterogeneity are provided in Table 47. 
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Table 47: Study characteristics potentially contributing to clinical heterogeneity 


Study name Most common pain 
indication for opioid 
use 


Definition and baseline severity OIC Prior 
opioids 


Concomitant 
opioid treatments 


Concomitant and rescue OIC 
treatments 


Naloxegol 


KODIAC 4 (51, 
53) 


 Back pain (56–
59%) 


 Arthritis (9–12%) 


 Other (18–22%) 


 OIC (<3 SBMs/week on average over the 2 
week OIC confirmation period and a report in 
the eDiary of ≥ 1 of the following symptoms: 
BSS stool type 1 or 2, moderate, severe or very 
severe straining; incomplete BM) 


 Mean baseline SBM/week: 1.3–1.4 


≥ 4 weeks  Mean MED: 30–
1000 mg 


Bisacodyl rescue; if no BM following 
bisacodyl rescue, the investigator 
could prescribe 1-time use of an 
osmotic laxative or an enema 


KODIAC 5 (52, 
53) 


 Back pain (56–
59%) 


 Arthritis (9–12%) 


 Other (18–22%) 


 OIC (<3 SBMs/week on average over the 2 
week OIC confirmation period and a report in 
the eDiary of ≥ 1 of the following symptoms: 
BSS stool type 1 or 2, moderate, severe or very 
severe straining; incomplete BM) 


 Mean baseline SBM/week: 1.3–1.6 


≥ 4 weeks  Mean MED: 30–
1000 mg 


Bisacodyl rescue; if no BM following 
bisacodyl rescue, the investigator 
could prescribe 1-time use of an 
osmotic laxative or an enema 


Methylnaltrexone 


Michna 2011 
(56) 


 Back pain (55–65%)  OIC (<3 rescue-free BMs occurring without the 
use of any laxative in the prior 24 hours per 
week that were associated with 1 or more of the 
following signs and symptoms: hard or lumpy 
stools, straining during bowel movements, or a 
sensation of incomplete evacuation after a 
bowel movement) 


 Mean baseline SBM/week: 0.9–1.1 


NR Median baseline 
MED: 155–161 mg 


Rescue laxatives were permitted 
during the study if the patient had no 
BM for 3 consecutive days, at which 
point bisacodyl tablets (1 dose, up to 
4 tablets orally) were permitted 


Rauck 2012 
(57) 


NR  History of OIC (<3 rescue-free BMs/week on 
average associated with at least one of: BSS 
type 1 or 2 for ≥ 25% of rescue-free BMs, 
straining during at least 25% of rescue-free 
BMs, or sensation of incomplete evacuation 
after ≥ 25% of rescue-free BMs) 


 Mean baseline SBM/week:1.4–1.5 


NR Mean MED: 200–
262 mg 


NR 
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Study name Most common pain 
indication for opioid 
use 


Definition and baseline severity OIC Prior 
opioids 


Concomitant 
opioid treatments 


Concomitant and rescue OIC 
treatments 


Naloxone-oxycodone 


Meissner 2009  
(55) 


 Back pain (24%) 


 Post-operative 
complications 
(15%) 


 OIC (definition NR) 


 Mean baseline SBM/week: NR 


NR  Oxycodone 40–
80 mg 


 Naloxone 10, 
20, or 40 mg 


No laxatives during double-blind 
phase, except previously-used 
laxative could be restarted if no 
bowel evacuations occurred within 3 
days of the start of this phase 


Lowenstein 
2009 (54) 


 Back pain (multiple 
indications could be 
reported) (61%) 


 OA (28–30%) 


 Osteoporosis (9–
10%) 


 Neuralgia (10–
11%) 


 Constipation (<3 CSBMs/week) caused or 
aggravated by opioid therapy 


 BFI at randomisation: 64–67 


 Mean baseline SBM/week: NR 


Around the 
clock 
opioid 
therapy 
(60–
80 mg/day 
OED) 


 1:2 FRC with 
oxycodone 


 Oxycodone 
immediate 
release 
permitted as 
rescue 
treatment 


 Bisacodyl use (considered 
concomitant) not permitted 
within 72 hours of last BM 


 Within 72 hours of BM, oral 
bisacodyl as needed if 
discomfort 


 Maximum intake: 5 doses of 
10 mg/day in 7 days 


 After first bisacodyl use, if no 
BM within 24 hours, bisacodyl 
could be repeated with enema 
if no BM after a further 24 
hours 


Simpson 2008 
(58) 


 OA (70–75%) 


 Neuropathic pain 
(17%) 


 Constipation caused or aggravated by an opioid 


 BFI at randomisation: 61–62 


 Mean baseline SBM/week: NR 


Around the 
clock 
opioid 
therapy 
(20–
50 mg/day 
OED) 


 1:2 FRC with 
oxycodone 


 Rescue 
analgesic 
allowed (type 
NR) 


Bisacodyl (considered concomitant) 


Arsenault 2014 
(50) 


 Chronic non-
cancer pain of ≥3 
months 


 OIC (definition NR) 60 or 80 
mg CR 
oxycodone 
every 12 
hours 


 Daily dose of 
oxycodone 
optimised to 60 
or 80 mg every 
12 hours 


NR 


Abbreviations: BFI, bowel function index; BM, bowel movement; BSS, Bristol Stool Scale; CSBM, complete spontaneous bowel movement; FRC, fixed ratio combination; MED, 
morphine equivalent dose; NR, not reported; OA, osteoarthritis; OED, oxycodone equivalent dose; OIC, opioid-induced constipation; PR, prolonged release; SBM, 
spontaneous bowel movement.
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6.7.4 For the selected trials, provide a summary of the data used in the 
analysis. 


The review found that only the naloxegol trials were able to provide data in the specific 


patient populations of interest (i.e. LIR and LIR + Step 3 opioids subgroups). This was 


possible via custom analysis of the KODIAC 4 and KODIAC 5 Phase III trials, which 


were designed to provide data for each of the outcomes of interest for the LIR and LIR + 


Step 3 opioids subgroups. As none of the other trials reported data specifically for the 


LIR and LIR + Step 3 opioids subgroups, the MTC analysis uses the main enrolled trial 


populations to inform the analysis as per the pre-specified protocol (See Section 6.2.1). 


The trials identified in the systematic literature review and included in the MTC analyses 


varied substantially with respect to the definition and severity of OIC. Therefore, it is not 


expected that these subgroups of the KODIAC 4 and 5 trials represent populations 


substantially different from the included OIC trials, as a whole. 


Data was available for comparison of all treatments included in the subgroup analysis for 


the following outcomes: 


 Mean difference for change in SBMs per week, from baseline to average over 


4 weeks 


 Mean difference for change in SBMs per week, from baseline to average over 4–


12 weeks (pooled) 


 OR for SBM response, defined as the proportion of patients with ≥ 3 SBMs/week over 


a 4 week treatment period 


 OR for discontinuation due to AEs, 4–12 weeks, pooled 


 OR for treatment-emergent AEs over 4 weeks 


 OR for complete SBM (CSBM) response at 4 weeks, defined as the proportion of 


patients with ≥ 3 complete SBMs/week at Week 4. 


 


For the analysis of DAEs and TEAEs, while 4–12 week data was available for the 


analysis of DAEs, only 4 week data were available for the analysis of TEAEs in the 


populations of interest (i.e. the anticipated licensed population and the anticipated 


licensed population + Step 3 opioids group). 


Six of the eight included trials reported outcomes at more than one time point. During the 


examination of the trials, the literature generally showed bowel outcomes to improve 


dramatically over the first week of treatment for OIC and then remain stable until 


treatment is discontinued. Therefore, time points were pooled between four and 12 


weeks, choosing the latest time point available up to 12 weeks. In addition, the relative 


effects between the active treatments and placebo (rather than the absolute effects) 


drive MTC analysis; hence pooling the data from 4-12 weeks is appropriate 


The analysed outcomes available in each trial are shown in Table 48.







 


Naloxegol (AstraZeneca) 147 


Table 48: Summary of the data used in the MTC 


Active Treatment Study (Ref) Phase 
Duration 


(wks) 


Mean change from baseline 
in SBMs/ week, over period  


SBM Response
† 


(%) 
CSBM 


Response
‡
 


DAEs (%) 
TEAEs 


(%) 


4 weeks 
4–12 weeks 


pooled§ 
Each week over 


4 weeks 
4 weeks 


4–12 weeks 
pooled* 


4 
weeks 


Naloxegol KODIAC 4 (51, 53) 3 12       


 KODIAC 5 (52, 53) 3 12       


Methylnaltrexone 
Michna 2011 (56)  3 4       


Rauck 2012 (57) 3 12     
 


 


Naloxone-
oxycodone 


Meissner 2009 (55) 2 4 
  


    


Lowenstein 2009 (54) 3 12 
  


    


Simpson 2008 (58) 3 12 
  


    


Arsenault 2014¶ (50) NR 5 
  


  
 


 


Total Trials 8 4 4 3 5 6 3 


Abbreviations: DAE, discontinuation due to adverse event; NR, not reported; SBM, spontaneous bowel movement; TEAE, treatment emergent adverse event. 
Key: Outcome available in study;  Outcome extractable from a graph 
§ Pooling over these time points refers to selecting the last time point with available data and utilising this in the analysis.  
† This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ This is defined as the proportion of patients with ≥3 CSBMs/week at 4 weeks. 
§ Pooling over these time points refers to selecting the last time point with available data and utilising this in the analysis.  
¶This trial, published as an abstract at the Canadian Digestive Disease Week, was not identified as part of the Systematic review, as this conference was not searched as part 
of the prospectively designed protocol. 
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6.7.5 Please provide a clear description of the indirect/mixed treatment 
comparison methodology. Supply any programming language in a 
separate appendix. 


MTC analysis 


A Bayesian MTC meta-analysis was conducted as this enabled the incorporation of 


indirect comparisons from two or more trials that have one treatment in common, with a 


random-effects model selected as the base case for all analyses (please see below for 


further discussion).  


The change in SBMs per week was meta-analysed as a mean difference. The relative 


proportions of patients with SBM within 4 and 12 hours after the first dose, response, 


TEAEs, and discontinuations due to adverse events (DAEs) were meta-analysed using 


odds ratios (ORs). Log-odds and mean differences were computed using the 


OpenBUGS software package. All analyses involved a 50,000 run-in iteration phase and 


a 50,000 iteration phase for parameter estimation using two chains. Convergence was 


confirmed through use of three-chain Brooks-Gelman-Rubin (BGR) plots and inspection 


of the ratios of mean change error to the standard deviations of the posteriors; values of 


greater than 5% are strong signs of convergence issues. The specific models employed 


are presented in section 10.19. 


As per clinical recommendations, each treatment dose category was considered 


independently (i.e. each treatment/dose combination received its own treatment code in 


analysis).  


In several studies, naloxone prolonged-release (PR) was given with oxycodone PR. 


Because patients receiving interventions and placebo in all other trials also received or 


continued opioid therapy, the oxycodone PR treatment was considered to be equivalent 


to placebo arms in the MTC analyses. 


Each of the outcomes described in section 6.7.4, were analysed for the following 


relevant populations: 


 Anticipated licensed population (LIR) data for the KODIAC 4 and 5 trials 


 Anticipated licensed population plus Step 3 opioids subgroup data for the KODIAC 4 


and 5 trials 


 


As described in section 6.2.2, no published trials reported data for the subgroups of 


interest reported in the naloxegol trials (KODIAC 4 and 5). Therefore, the KODIAC 


subgroup data were compared with the main trial populations of the comparator studies. 


However, the trials identified in the systematic literature review and included in the MTC 


analyses varied substantially with respect to the definition and severity of OIC. 


Therefore, it is not expected that these subgroups of the KODIAC 4 and 5 trials 


represent populations substantially different from the included OIC trials, as a whole. 


Comparator network and statistical approach 


The following treatments were available for analysis as per the final scope: 


Naloxegol 


 Naloxegol (2 dose arms): 12.5 mg daily, 25 mg daily 
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Methylnaltrexone 


 Subcutaneous methylnaltrexone (2 dose arms): 12 mg daily, 12 mg every other day  


 Oral methylnaltrexone (3 dose arms) 150 mg daily, 300 mg daily, 450 mg daily 


 


Naloxone-oxycodone 


 Naloxone (4 dose arms): 10 mg daily, 20 mg daily, 40 mg daily, prolonged release 


(PR) fixed ratio combination (FRC) with oxycodone 


 


The original systematic review initially identified a broader set of studies to capture 


interventions used in different markets. Therefore, to test the validity of conducting MTC 


analyses only in a network with comparators of interest for this appraisal 


(methylnaltrexone, naloxone, naloxegol, and placebo), analyses were compared with the 


results of a MTC including a wider network with additional treatments, which was initially 


carried out to meet the needs of several countries. Analyses were conducted in the main 


KODIAC 4 & 5 populations (i.e. the ITT population data included in the original MTC 


analyses, rather than subgroup data) in this limited network of comparators of interest for 


England and Wales for a single outcome (mean change in SBMs per week). These were 


compared with the results of the initial MTC analysis for this outcome, including a greater 


number of interventions, to determine the effect of removing the comparators not of 


interest from the network. The full (original) MTC network for mean change in SBMs per 


week included alvimopan, bevenopran, lubiprostone, prucalopride, and TD-1211. 


Because the network consisted of only indirect connections through placebo, the only 


substantive effect anticipated was changes to the credible intervals. Estimating the 


placebo effects will not change the relative effects estimates of the MTC. The MTC is 


driven by the relative data, not the absolute data, therefore any estimation of the 


absolute treatment effects would be subsequent and not impact the results of the MTC. 


A test of the limited network versus the full network supported the assumption that effect 


estimates would be minimally impacted by removing comparators from the full network. 


As random effects variance is partly estimated by having two or more trials evaluating 


the same two comparators, only alvimopan and lubiprostone, which were the only 


comparators removed from the full network that include more than one trial, which would 


produce any changes in the credible intervals between the full and limited networks.  


The results of the test between the full network and the limited network are shown in 


Table 49. Note that only the relevant studies which reported the outcome of interest 


(SBMs per week) are reported. As expected, the point estimates are nearly identical (no 


more than differences of 0.02) and the credible intervals increased in width, from 0.27 to 


0.57 in the smaller network. For the comparisons versus placebo, only naloxegol 12.5 


mg lost its significant advantage as a result of reducing the size of the network. 


Table 49: Results from MTC of mean change in SBMs per week from baseline to 4-12 
weeks – treatment vs placebo 


Treatment Full Network
†
 Limited Network


‡
 


Difference 
95% CrI 
Width 


Naloxegol (12.5 mg) 0.56 [0.08, 1.05]* 0.56 [-0.08, 1.26] +0.37 
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Naloxegol (25 mg) 1.23 [0.77, 1.73]* 1.23 [0.65, 1.88]* +0.27 


Methylnaltrexone,SC (12 mg 


OD) 
1.61 [0.83, 2.39]* 1.60 [0.56, 2.67]* +0.55 


Methylnaltrexone, SC (12 mg 


QAD) 
0.62 [-0.18, 1.39] 0.60 [-0.4, 1.65] +0.48 


Methylnaltrexone, oral (150 
mg OD) 


0.18 [-0.52, 0.88] 0.17 [-0.77, 1.17] +0.54 


Methylnaltrexone, oral (300 
mg OD) 


0.68 [-0.07, 1.41] 0.69 [-0.3, 1.67] +0.49 


Methylnaltrexone, oral (450 
mg OD) 


0.68 [-0.02, 1.39] 0.70 [-0.28, 1.7] +0.57 


Abbreviations: Crl, credible interval; OD, once daily; QAD, every other day; SC, subcutaneous. 
† Results from the original, base case, MTC analyses that additionally included alvimopan, bevenopran, 
lubiprostone, prucalopride, and TD-1211 as comparators. 
‡This analysis uses the same data, patient population, and statistical methodology as the full network, but 
omits data from comparators not of interest for England and Wales. *Credible interval excludes the null point 
of 0. 


Bucher indirect comparisons 


In addition to these limited-network MTC analyses, Bucher indirect comparisons were 


additionally conducted for each of the analyses. This method examines the same 


comparisons as the MTC, without incorporating ancillary arms of the evidence network. 


Bucher indirect comparisons adjust estimates according to the results of direct 


comparisons with a common comparator (e.g. placebo). For example, studies A vs C 


and B vs C can be used to obtain the adjusted indirect comparison of A vs B. with a 


common intervention C. If lnORAC denotes log-odds of A vs C and lnORBC denotes log-


odds of B vs C, then lnORAB = lnORAC – lnORBC. The standard error of this estimate is 


calculated by the following formula: 


 


se(lnORAB) = √ {se(lnORAC)2 + se(lnORBC)2} 


 


Bucher indirect comparison assumes that the relative effectiveness of a treatment is the 


same across all trials used in the comparison. It requires comparable populations where 


common treatment techniques (e.g. dosing, frequency) were applied. Empirical evidence 


suggests that results from the Bucher indirect comparisons, in general, are similar to 


those obtained from direct comparisons.  


Unlike a MTC, Bucher indirect comparisons only incorporate data from individual trials 


comparing A vs B and B vs C; they do not incorporate random effects variance estimates 


from elsewhere in the evidence network (e.g. trials of C vs D or D vs A) do not contribute 


in any way. 


Random effect vs fixed effects model choice 


Random effects analyses are widely understood as appropriate when generalisations are 


to be made to a greater group of studies and patients and/or when where there is 


heterogeneity across studies’ methods and researchers. Given the methodological 
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heterogeneity described in the feasibility assessment in section 6.7.3 (i.e. differences 


between studies in OIC definition), a random-effects model was especially appropriate. 


Statistical heterogeneity was assessed globally by considering the size of the sqrt(tau [τ]) 


from the random-effects MTC; high values of I2 (an estimate of the percent of variability 


due to heterogeneity) indicate heterogeneity for that comparison. Random effects 


analyses were used in the base case, with fixed effects used only if there was a strong 


rationale for its use.  


Model fit for each outcome was assessed using the deviance information criterion (DIC). 


The minimum DIC indicates that the model will make the best short-term predictions. 


Note that for this analysis, given the simplicity of the network and due to not having any 


nested models in the current analysis, an analysis of residual deviance was not 


considered necessary as it would not contribute any additional information.   
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6.7.6 Please present the results of the analysis. 


Bayesian MTC results 


Results from the Bayesian MTCs based on the random effects model are shown in Table 


50 - Table 55. Results are presented by evaluated outcome. Comparisons with placebo 


are presented first followed by comparisons for naloxegol 12.5 or 25 mg with other 


treatments. For naloxegol, the anticipated licensed population and anticipated licensed 


population with Step 3 opioids were included in comparisons. As specific data was not 


available for these populations for other treatments, the main trial populations for 


naloxone and methylnaltrexone were included in comparisons. Additional supporting 


data in the form of square output tables for the results of the MTC is presented in section 


10.21. 


Mean change in SBMs per week, from baseline to average over 4 weeks  


Methylnaltrexone (all subcutaneous and oral doses) and naloxegol (both doses), but not 


naloxone, were available for this analysis, with data for methylnaltrexone available only 


the main trial population and data for naloxegol available from the anticipated licensed 


population and anticipated licensed population + Step 3 opioids populations. All 


evaluated doses of both methylnaltrexone and naloxegol increased the number of SBMs 


per week relative to placebo (mean difference [MD] for anticipated licensed population: 


0.16–1.85; MD for anticipated licensed population + Step 3 opioids: 0.17-2.29). 


Naloxegol 25 mg was the only comparator with a statistically conclusive advantage to 


placebo in these analyses (anticipated licensed population OR: 1.85 SBMs/week, 


95%CrI: 0.34, 3.33; anticipated licensed population + Step 3 opioids OR: 2.29, 95%CrI: 


0.43, 4.16). All other results were not statistically significant. 


Mean change in SBMs per week, from baseline to average over 4 to 12 weeks 


Methylnaltrexone (all subcutaneous and oral doses) and naloxegol (both doses), but not 


naloxone, were available for this analysis, with data for methylnaltrexone available only 


the main trial population and data for naloxegol available from the anticipated licensed 


population and anticipated licensed population with Step 3 opioids populations. All 


evaluated doses of both methylnaltrexone and naloxegol increased the number of SBMs 


per week relative to placebo (MD for anticipated licensed population: 0.17–1.6; MD for 


anticipated licensed population + Step 3 opioids: 0.17-1.93). Naloxegol 25 mg was the 


only comparator with a statistically conclusive advantage to placebo in these analyses 


(anticipated licensed population OR: 1.46 SBMs/week, 95%CrI: 0.02, 2.93; anticipated 


licensed population + Step 3 opioids OR: 1.93, 95%CrI: 0.06, 3.85). All other results 


were not statistically significant. 


SBM response 


Subcutaneous methylnaltrexone (both doses) and naloxegol (both doses), but not 


naloxone or oral methylnaltrexone, were available for this analysis, with data for 


methylnaltrexone available only the main trial population and data for naloxegol available 


from the anticipated licensed population and anticipated licensed population with Step 3 


opioids populations. All evaluated treatments showed advantages to placebo for the 


proportion of patients achieving a response (anticipated licensed population ORs: 1.36–


2.33; anticipated licensed population + Step 3 opioids ORs: 1.33–2.65). However, the 
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only estimates that were statistically significant were naloxegol 12.5 mg and 25 mg in the 


anticipated licensed population plus Step 3 opioids population. All other results were not 


statistically significant. 


CSBM response 


CSBM response data were only identified for the fixed ratio combination of naloxone with 


oxycodone, which was compared only with the 25 mg dose of naloxegol, with data for 


methylnaltrexone and naloxone available only the main trial population and data for 


naloxegol available from the anticipated licensed population and anticipated licensed 


population with Step 3 opioids populations. In both the anticipated licensed population 


and anticipated licensed population plus Step 3 opioids analyses, both naloxone 


(anticipated licensed population OR: 2.78, 95% CrI: 1.61, 4.83; anticipated licensed 


population + Step 3 opioids OR: 2.81, 95%CrI: 1.63, 4.73) and naloxegol (anticipated 


licensed population OR: 2.42, 95% CrI: 1.25, 4.74; anticipated licensed population + 


Step 3 opioids OR: 3.92, 95% CrI 1.94, 8.05) were conclusively superior to placebo. All 


other results were not statistically significant. 


Proportion of patients with DAEs 


Subcutaneous methylnaltrexone (both doses), naloxone (all doses) and naloxegol (both 


doses), but not oral methylnaltrexone, were available for this analysis, with data for 


methylnaltrexone and naloxone available only the main trial population and data for 


naloxegol available from the anticipated licensed population and anticipated licensed 


population with Step 3 opioids populations. Most treatments were associated with 


increased odds of DAEs compared with placebo. However, none of these relationships 


were statistically conclusive. Several comparisons showed extremely large credible 


intervals, which are common in the case of outcomes with few events. Several treatment 


arms demonstrated low numbers of events. For example, in the Meissner et al, 2009 


study, the rate of DAEs in the placebo arm was only 2% (55). The extremely low rate in 


the placebo arm effectively widens the credible intervals around the estimates from this 


analysis.  


Naloxegol 12.5 mg was associated with reduced odds of DAEs compared with all 


treatments (anticipated licensed population ORs: 0.04–0.9; anticipated licensed 


population + Step 3 opioids ORs: 0.04–0.82). The only statistically conclusive 


relationship was superiority of naloxegol 12.5 mg to naloxone 20 mg in the anticipated 


licensed population plus Step 3 opioids analysis (OR: 0.06, 95% CrI: 0, 0.98) and 


naloxone 40 mg (anticipated licensed population OR: 0.04, 95% CrI: 0, 0.62; anticipated 


licensed population + Step 3 opioids OR: 0.04, 95% CrI: 0, 0.57).  


Proportion of patients with TEAEs 


Subcutaneous methylnaltrexone (both doses) and naloxegol (both doses), but not 


naloxone or oral methylnaltrexone, were available for this analysis, with data for 


methylnaltrexone available only the main trial population and data for naloxegol available 


from the anticipated licensed population and anticipated licensed population with Step 3 


opioids populations. Naloxegol 12.5 mg yielded similar rates to placebo (anticipated 


licensed population OR: 1.06; anticipated licensed population + Step 3 opioids OR: 1.11) 


and the other treatments showed increased odds of TEAEs relative to placebo 


(anticipated licensed population ORs: 1.33–1.98; anticipated licensed population + Step 
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3 opioids ORs: 1.33–2.16). However, no differences were statistically conclusive. No 


comparisons between treatments were statistically significant.
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Table 50: Results from MTC in the anticipated licensed population – treatment vs placebo
† 


 


 Mean Change in SBMs per Week (MD 
[95%CrI]) 


SBM 
Response


‡ 
(OR 


[95%CrI]) 


CSBM 
Response


§
 (OR 


[95%CrI]) 


DAEs (OR 
[95%CrI]) (4–12 


weeks) 


TEAEs (OR 
[95%CrI])  
(4 weeks) Treatment Number of studies 4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 2 0.79 [-0.67, 2.23] 0.55 [-0.81, 1.96] 1.98 [0.98, 4.06] -- 0.66 [0.18, 2.21] 1.06 [0.53, 2.13] 


Naloxegol (25 mg) 
2 1.85 [0.34, 3.33]* 1.46 [0.02, 2.93]* 1.88 [0.93, 3.78] 2.42 [1.25, 


4.74]* 
2.13 [0.71, 6.57] 1.98 [0.99, 3.99] 


Methylnaltrexone, SC (12 
mg OD) 


1 1.6 [-0.48, 3.6] 1.6 [-0.41, 3.54] 2.33 [0.91, 5.95] -- 2.93 [0.59, 16.49] 1.56 [0.6, 4.03] 


Methylnaltrexone, SC (12 
mg QAD) 


1 0.59 [-1.43, 2.62] 0.61 [-1.36, 2.58] 1.36 [0.51, 3.46] -- 3.93 [0.84, 21.74] 1.33 [0.52, 3.4] 


Methylnaltrexone, oral (150 
mg OD) 


1 0.16 [-1.82, 2.17] 0.17 [-1.77, 2.15] -- -- -- -- 


Methylnaltrexone, oral (300 
mg OD) 


1 0.67 [-1.38, 2.75] 0.69 [-1.31, 2.71] -- -- -- -- 


Methylnaltrexone, oral (450 
mg OD) 


1 0.68 [-1.34, 2.72] 0.68 [-1.32, 2.67] -- -- -- -- 


Naloxone PR (FRC) 
CSBM: 3 


DAEs: 2 


-- -- -- 2.78 [1.61, 
4.83]* 


0.72 [0.26, 2.38] -- 


Naloxone (10 mg BD) 1 -- -- -- -- 6.86 [0.68, 205.82] -- 


Naloxone (20 mg BD) 1 -- -- -- -- 8.75 [0.87, 246.41] -- 


Naloxone (40 mg BD) 1 -- -- -- -- 14.44 [1.56, 407.08]* -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 
† Populations included in comparisons were main trial populations for methylnaltrexone and naloxone and the LIR population for naloxegol. 
‡This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks.
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Table 51: Results from MTC in the anticipated licensed population – naloxegol 12.5 mg vs comparators
†
 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


‡ 


(OR [95%CrI]) 
CSBM Response


§
 


(OR [95%CrI]) 


DAEs (OR 
[95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg 
OD) -0.8 [-3.33, 1.74] -1.05 [-3.48, 1.39] 0.85 [0.26, 2.84] 


-- 
0.23 [0.03, 1.63] 0.68 [0.21, 2.18] 


Methylnaltrexone, SC (12 mg 
QAD) 0.2 [-2.33, 2.7] -0.05 [-2.48, 2.4] 1.45 [0.45, 4.88] 


-- 
0.17 [0.02, 1.23] 0.79 [0.25, 2.55] 


Methylnaltrexone, oral (150 mg 
OD) 0.63 [-1.9, 3.07] 0.37 [-2.08, 2.8] 


-- -- -- -- 


Methylnaltrexone, oral (300 mg 
OD) 0.12 [-2.4, 2.62] -0.14 [-2.56, 2.25] 


-- -- -- -- 


Methylnaltrexone, oral (450 mg 
OD) 0.11 [-2.37, 2.55] -0.14 [-2.54, 2.26] 


-- -- -- -- 


Naloxone PR (FRC) -- -- -- -- 0.9 [0.15, 4.36] -- 


Naloxone (10 mg BD) -- -- -- -- 0.09 [0, 1.37] -- 


Naloxone (20 mg BD) -- -- -- -- 0.07 [0, 1.09] -- 


Naloxone (40 mg BD) -- -- -- -- 0.04 [0, 0.62]* -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 
† Comparator populations were main trial populations, whereas naloxegol populations were LIR populations. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks.
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Table 52: Results from MTC in the anticipated licensed population – naloxegol 25 mg vs comparators† 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


‡ 


(OR [95%CrI]) 
CSBM Response


§
 


(OR [95%CrI]) 
DAEs (OR [95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg OD) 0.25 [-2.29, 2.84] -0.13 [-2.59, 2.29] 0.81 [0.26, 2.63] -- 0.74 [0.09, 5.18] 1.27 [0.4, 4.19] 


Methylnaltrexone, SC (12 mg QAD) 1.26 [-1.32, 3.76] 0.85 [-1.61, 3.35] 1.38 [0.43, 4.64] -- 0.54 [0.07, 3.65] 1.48 [0.46, 4.82] 


Methylnaltrexone, oral (150 mg OD) 1.68 [-0.87, 4.13] 1.28 [-1.16, 3.77] -- -- -- -- 


Methylnaltrexone, oral (300 mg OD) 1.17 [-1.37, 3.63] 0.76 [-1.7, 3.27] -- -- -- -- 


Methylnaltrexone, oral (450 mg OD) 1.17 [-1.36, 3.63] 0.77 [-1.64, 3.22] -- -- -- -- 


Naloxone PR (FRC) -- -- -- 0.87 [0.38, 2.11] 2.97 [0.59, 13.14] -- 


Naloxone (10 mg BD) -- -- -- -- 0.31 [0.01, 4.07] -- 


Naloxone (20 mg BD) -- -- -- -- 0.24 [0.01, 3.25] -- 


Naloxone (40 mg BD) -- -- -- -- 0.15 [0, 1.87] -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 
† Comparator populations were main trial populations, whereas naloxegol populations were LIR populations. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks.
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Table 53: Results from MTC in the anticipated licensed population + Step 3 opioids subpopulation – treatment vs placebo† 


 


 Mean Change in SBMs per Week (MD 
[95%CrI]) Response SBMs


‡ 


(OR [95%CrI]) 


Response 
CSBMs


§
 (OR 


[95%CrI]) 


DAEs (OR 
[95%CrI]) 


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment Number of studies 4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 2 1.08 [-0.78, 2.92] 0.78 [-1.06, 2.7] 2.62 [1.13, 6.13]* -- 0.6 [0.13, 2.58] 1.11 [0.46, 2.67] 


Naloxegol (25 mg) 
2 2.29 [0.43, 4.16]* 1.93 [0.06, 3.85]* 2.65 [1.15, 6.19]* 3.92 [1.94, 


8.05]* 
3.01 [0.96, 10.33] 2.16 [0.91, 5.11] 


Methylnaltrexone, SC (12 
mg OD) 


1 1.6 [-1.02, 4.17] 1.6 [-1.06, 4.23] 2.3 [0.76, 6.97] -- 3.01 [0.6, 17.81] 1.58 [0.5, 5.11] 


Methylnaltrexone, SC (12 
mg QAD) 


1 0.6 [-2.05, 3.14] 0.6 [-2.05, 3.29] 1.33 [0.44, 4.06] -- 4.07 [0.83, 23.45] 1.33 [0.42, 4.3] 


Methylnaltrexone, oral 
(150 mg OD) 


1 0.17 [-2.35, 2.78] 0.17 [-2.45, 2.79] -- -- -- -- 


Methylnaltrexone, oral 
(300 mg OD) 


1 0.69 [-1.82, 3.3] 0.68 [-2, 3.34] -- -- -- -- 


Methylnaltrexone, oral 
(450 mg OD) 


1 0.68 [-1.88, 3.33] 0.68 [-1.97, 3.31] -- -- -- -- 


Naloxone PR (FRC) 
CSBM: 3 


DAEs: 2 


-- -- -- 2.81 [1.63, 
4.73]* 


0.73 [0.26, 2.36] -- 


Naloxone (10 mg BD) 
1 -- -- -- -- 7.65 [0.71, 


270.43] 
-- 


Naloxone (20 mg BD) 1 -- -- -- -- 9.62 [0.9, 309.51] -- 


Naloxone (40 mg BD) 
1 -- -- -- -- 16.2 [1.66, 


535.39]* 
-- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 
† Populations included in comparisons were main trial populations for methylnaltrexone and naloxone and the LIR with Step 3 opioids population for naloxegol. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks.
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Table 54: Results from MTC in the anticipated licensed population+ Step 3 opioids subpopulation – naloxegol 12.5 mg vs comparators
†
  


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


‡ 


(OR [95%CrI]) 
CSBM Response


§
 


(OR [95%CrI]) 
DAEs (OR [95%CrI]) 


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg OD) -0.51 [-3.75, 2.7] -0.82 [-4.02, 2.49] 1.14 [0.29, 4.51] -- 0.19 [0.02, 1.76] 0.7 [0.16, 3.01] 


Methylnaltrexone, SC (12 mg QAD) 0.5 [-2.65, 3.7] 0.19 [-3.1, 3.47] 1.98 [0.49, 7.78] -- 0.14 [0.01, 1.29] 0.83 [0.19, 3.5] 


Methylnaltrexone, oral (150 mg OD) 0.91 [-2.31, 4] 0.62 [-2.54, 3.85] -- -- -- -- 


Methylnaltrexone, oral (300 mg OD) 0.4 [-2.78, 3.5] 0.1 [-3.07, 3.38] -- -- -- -- 


Methylnaltrexone, oral (450 mg OD) 0.4 [-2.82, 3.52] 0.1 [-3.1, 3.33] -- -- -- -- 


Naloxone PR (FRC) -- -- -- -- 0.82 [0.12, 4.8] -- 


Naloxone (10 mg BD) -- -- -- -- 0.08 [0, 1.24] -- 


Naloxone (20 mg BD) -- -- -- -- 0.06 [0, 0.98]* -- 


Naloxone (40 mg BD) -- -- -- -- 0.04 [0, 0.57]* -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 
† Comparator populations were main trial populations, whereas naloxegol populations were LIR with Step 3 opioids populations. 
‡This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks. 
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Table 55: Results from MTC in the anticipated licensed population + Step 3 opioids subpopulation – naloxegol 25 mg vs comparators  


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 
CSBM Response


‡
 


(OR [95%CrI]) 
DAEs (OR [95%CrI]) 


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 mg OD) 0.68 [-2.52, 3.89] 0.33 [-2.93, 3.61] 1.16 [0.29, 4.7] -- 1 [0.12, 7.5] 1.37 [0.32, 5.86] 


Methylnaltrexone, SC (12 mg QAD) 1.69 [-1.51, 4.91] 1.33 [-2, 4.67] 2 [0.5, 8.11] -- 0.74 [0.09, 5.52] 1.63 [0.38, 6.77] 


Methylnaltrexone, oral (150 mg 
OD) 2.12 [-1.12, 5.29] 1.76 [-1.48, 5.09] 


-- -- -- -- 


Methylnaltrexone, oral (300 mg 
OD) 1.6 [-1.64, 4.77] 1.25 [-2.03, 4.52] 


-- -- -- -- 


Methylnaltrexone, oral (450 mg 
OD) 1.6 [-1.62, 4.75] 1.25 [-1.98, 4.52] 


-- -- -- -- 


Naloxone PR (FRC) -- -- -- 1.39 [0.59, 3.5] 4.17 [0.79, 19.69] -- 


Naloxone (10 mg BD) -- -- -- -- 0.4 [0.01, 5.49] -- 


Naloxone (20 mg BD) -- -- -- -- 0.32 [0.01, 4.57] -- 


Naloxone (40 mg BD) -- -- -- -- 0.19 [0, 2.51] -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 
† Comparator populations were main trial populations, whereas naloxegol populations were LIR with Step 3 opioids populations. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks
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DIC results 


Values of DIC for random and fixed effects models are provided in Table 56.  The values 


for each of the outcomes of interest were generally similar for both the anticipated 


licensed population and the anticipated licensed population + Step 3 opioids.  


Table 56: DIC values for random vs fixed effects models 


Random effects / 
Fixed effects 


Mean change in SBMs 
per week (MD) SBM 


response 
(OR) 


CSBM 
response 


(OR) 


DAEs 
(OR) 


TEAEs 
(OR) Subpopulation 


Analysis: 
4 weeks 4-12 weeks 


Anticipated licensed 
population 


6.29 / 
4.452 


5.628 / 
3.945 


63.14 / 
61.62 


66.66 / 
65.01 


94.82 / 
95.13 


63.47 / 
61.74 


Anticipated licensed 
population + Step 3 
opioids 


9.211 / 
7.631 


8.893 / 
7.608 


61.71 / 
60.9 


64.23 / 
62.45 


92.27 / 
92.4 


62.8 / 
62.51 


Abbreviations: DAE, discontinuations due to adverse events; DIC, difference information criterion; LIR, 
laxative inadequate responders; MD, mean difference; OR, odds ratio; SBM, spontaneous bowel movement; 
TEAE, treatment-emergent adverse event. 
 


Random and fixed effects model results 


Based on the results of the DIC analysis, a random effects model was chosen over a 


fixed effects model. However, the results for both the random and fixed effects are 


presented for completeness. A summary of the Bayesian MTC results for the random 


and fixed-effects model analysis in the anticipated licensed population and the 


anticipated licensed population + Step 3 opioids is presented in Table 57 and Table 58. 


For both the anticipated licensed population and the anticipated licensed population + 


Step 3 opioids, point estimates for all outcomes assessed were similar for the random 


and fixed-effects models. However, the credible intervals were slightly wider for the 


random-effects model compared with the fixed effects model. Given that there were no 


differences in the results for the random and fixed effects models, a random effects 


model was deemed to be appropriate in this case.  


The complete Bayesian MTC results for the random and fixed-effects model are 


presented in section 10.21. Results are presented by evaluated outcome. Comparisons 


with placebo are presented first followed by comparisons for naloxegol 12.5 or 25 mg 


with other treatments. Forest plots were generated for the MTC analysis of the 


anticipated licensed population and the anticipated licensed population + Step 3 opioids 


subgroup and are presented in section 10.22.
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Table 57: Summary of Bayesian MTC results for the random and fixed-effects model in the anticipated licensed population –comparators vs 
placebo 


 


Mean change in SBMs per week (MD 
[95%CrI]) SBM response


† 


(OR [95%CrI]) 
CSBM response


‡
 


(OR [95%CrI]) 
DAEs (OR [95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 


Random-effects 0.79 [-0.67, 2.24] 0.55 [-0.81, 1.96] 1.98 [0.98, 4.06] - 0.66 [0.18, 2.21] 1.06 [0.53, 2.13] 


Fixed-effects 0.79 [0.37, 1.22] 0.55 [0.14, 0.95] 1.98 [1.35, 2.93] - 0.65 [0.25, 1.64] 1.06 [0.73, 1.55] 


Naloxegol (25 mg) 


Random-effects 1.85 [0.34, 3.33] 1.46 [0.02, 2.93] 1.88 [0.93, 3.78] 2.42 [1.25, 4.74] 2.13 [0.71, 6.57] 1.98 [0.99, 3.99] 


Fixed-effects 1.85 [1.35, 2.33] 1.45 [0.95, 1.94] 1.87 [1.27, 2.76] 2.43 [1.61, 3.68] 2.12 [1.05, 4.5] 1.96 [1.35, 2.83] 


Methylnaltrexone (12 mg OD) 


Random-effects 1.60 [-0.48, 3.60] 1.60 [-0.48, 3.60] 2.33 [0.91, 5.95] - 2.93 [0.59, 16.49] 1.56 [0.6, 4.03] 


Fixed-effects 1.60 [1.06, 2.14] 1.60 [1.06, 2.14] 2.3 [1.47, 3.62] - 2.97 [0.95, 11.18] 1.58 [1.01, 2.48] 


Methylnaltrexone (12 mg QAD) 


Random-effects 0.59 [-1.43, 2.62] 0.59 [-1.43, 2.62] 1.36 [0.51, 3.46] - 3.93 [0.84, 21.74] 1.33 [0.52, 3.4] 


Fixed-effects 0.60 [0.04, 1.14] 0.60 [0.04, 1.14] 1.34 [0.85, 2.1] - 4.04 [1.37, 14.64] 1.34 [0.85, 2.11] 


Methylnaltrexone (150 mg OD) 


Random-effects 0.16 [-1.82, 2.17] 0.16 [-1.82, 2.17] - - - - 


Fixed-effects 0.17 [-0.23, 0.57] 0.17 [-0.23, 0.57] - - - - 


Methylnaltrexone (300 mg OD) 


Random-effects 0.67 [-1.38, 2.75] 0.67 [-1.38, 2.75] - - - - 


Fixed-effects 0.68 [0.22, 1.14] 0.68 [0.22, 1.14] - - - - 


Methylnaltrexone (450 mg OD) 
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Random-effects 0.68 [-1.34, 2.72] 0.68 [-1.34, 2.72] - - - - 


Fixed-effects 0.69 [0.26, 1.12] 0.69 [0.26, 1.12] - - - - 


Naloxone PR (FRC) 


Random-effects - - - 2.78 [1.61, 4.83] 0.72 [0.26, 2.38] - 


Fixed-effects - - - 2.81 [2.05, 3.9] 0.66 [0.33, 1.29] - 


Naloxone (10 mg BD) 


Random-effects - - - - 6.86 [0.68, 205.82] - 


Fixed-effects - - - - 6.92 [0.95, 248.1] - 


Naloxone (20 mg BD) 


Random-effects - - - - 8.75 [0.87, 246.41] - 


Fixed-effects - - - - 8.63 [1.22, 308.6] - 


Naloxone (40 mg BD) 


Random-effects - - - - 14.44 [1.56, 407.08] - 


Fixed-effects - - - - 14.54 [2.28, 500.8]  


Abbreviations: BD, twice daily; Crl., credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse event; MD, mean difference; OD, 
once daily; OR, odds ratio; QAD, every other day; PR, prolonged release; SBM, spontaneous bowel movement; TEAE, treatment-emergent adverse event. 
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks
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Table 58: Summary of Bayesian MTC results for the random and fixed-effects model in the anticipated licensed population + Step 3 opioids – 
comparator vs placebo 


 


Mean change in SBMs per week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 
CSBM Response


‡
 


(OR [95%CrI]) 
DAEs (OR [95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment 4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 


Random-effects 1.08 [-0.78, 2.92] 0.78 [-1.06, 2.7] 2.62 [1.13, 6.13] - 0.6 [0.13, 2.58] 1.11 [0.46, 2.67] 


Fixed-effects 1.08 [0.56, 1.59] 0.77 [0.29, 1.25] 2.61 [1.62, 4.29] - 0.61 [0.18, 1.93] 1.12 [0.71, 1.76] 


Naloxegol (25 mg) 


Random-effects 2.29 [0.43, 4.16] 1.93 [0.06, 3.85] 2.65 [1.15, 6.19] 3.92 [1.94, 8.05] 3.01 [0.96, 10.33] 2.16 [0.91, 5.11] 


Fixed-effects 2.27 [1.67, 2.85] 1.93 [1.33, 2.51] 2.68 [1.68, 4.33] 3.89 [2.33, 6.65] 3 [1.32, 7.4] 2.17 [1.4, 3.36] 


Methylnaltrexone (12 mg OD) 


Random-effects 1.6 [-1.02, 4.17] 1.6 [-1.06, 4.23] 2.3 [0.76, 6.97] - 3.01 [0.6, 17.81] 1.58 [0.5, 5.11] 


Fixed-effects 1.6 [1.06, 2.14] 1.6 [1.06, 2.14] 2.29 [1.46, 3.63] - 2.98 [0.93, 11.47] 1.58 [1, 2.47] 


Methylnaltrexone (12 mg QAD) 


Random-effects 0.6 [-2.05, 3.14] 0.6 [-2.05, 3.29] 1.33 [0.44, 4.06] - 4.07 [0.83, 23.45] 1.33 [0.42, 4.3] 


Fixed-effects 0.6 [0.04, 1.14] 0.6 [0.04, 1.14] 1.34 [0.85, 2.1] - 4.03 [1.34, 15] 1.33 [0.85, 2.1] 


Methylnaltrexone (150 mg OD) 


Random-effects 0.17 [-2.35, 2.78] 0.17 [-2.45, 2.79] - - - - 


Fixed-effects 0.17 [-0.23, 0.57] 0.17 [-0.23, 0.57] - - - - 


Methylnaltrexone (300 mg OD) 


Random-effects 0.69 [-1.82, 3.3] 0.68 [-2, 3.34] - - - - 


Fixed-effects 0.68 [0.22, 1.14] 0.68 [0.22, 1.14] - - - - 


Methylnaltrexone (450 mg OD) 
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Random-effects 0.69 [-1.88, 3.33] 0.68 [-1.97, 3.34] - - - - 


Fixed-effects 0.69 [0.26, 1.12] 0.69 [0.26, 1.12] - -  - 


Naloxone PR (FRC) 


Random-effects - - - 2.81 [1.63, 4.73] 0.73 [0.26, 2.36] - 


Fixed-effects - - - 2.81 [2.05, 3.9] 0.66 [0.33, 1.29] - 


Naloxone (10 mg BD) 


Random-effects - - - - 7.65 [0.71, 270.43] - 


Fixed-effects - - - - 6.75 [0.9, 171] - 


Naloxone (20 mg BD) 


Random-effects - - - - 9.62 [0.9, 309.51] - 


Fixed-effects - - - - 8.34 [1.19, 203.6] - 


Naloxone (40 mg BD) 


Random-effects - - - - 16.2 [1.66, 535.39] - 


Fixed-effects - - - - 13.99 [2.19, 338.1] - 


Abbreviations: BD, twice daily; Crl., credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse event; MD, mean difference; OD, 
once daily; OR, odds ratio; QAD, every other day; PR, prolonged release; SBM, spontaneous bowel movement; TEAE, treatment-emergent adverse event. 
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks
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6.7.7 Please provide the statistical assessment of heterogeneity undertaken. 
The degree of, and the reasons for, heterogeneity should be explored 
as fully as possible 


These analyses were characterised by a moderate-to-high level of heterogeneity. The 


estimate of random-effects variance (sqrt(τ)) were higher overall in the focused network 


including treatments relevant to the final scope than the estimates in the MTC analyses 


with a broader network including additional treatments. This increase in statistical 


heterogeneity is driven by the limited MTC network used for these analyses. That is, the 


removal of some of the comparators that had two or more trials estimating the same 


comparison (alvimopan and lubiprostone), contributed to the estimate of random effects 


variance. In these analyses, the estimate of the random effects variance almost 


exclusively relies on the KODIAC trials.   


Table 59: Estimates of random effects variance from Bayesian MTC 


Outcome 


Sqrt(τ) [median]* 


Number of studies of the same 
comparison [n] 


Anticipated 
licensed 


population 


Anticipated 
licensed 


population 
+ Step 3 
opioids 


Mean change in 
SBMs per week, from 
baseline to average 
over 4 weeks 


0.3127 0.4677 


Naloxegol 12.5 mg vs placebo [2] 


Naloxegol 25 mg vs placebo [2] 


Naloxegol 25 mg vs naloxegol 12.5 mg [2] 


Mean change in 
SBMs per week, from 
baseline to average 
over 4–12 weeks  


0.3106 0.475 


Naloxegol 12.5 mg vs placebo [2] 


Naloxegol 25 mg vs placebo [2] 


Naloxegol 25 mg vs. naloxegol 12.5 mg [2] 


SBM Response
†
 0.2372 0.3379 


Naloxegol 12.5 mg vs placebo [2] 


Naloxegol 25 mg vs placebo [2] 


Naloxegol 25 mg vs naloxegol 12.5 mg [2] 


CSBM Response
‡
 0.219 0.1987 


Naloxegol 25 mg vs placebo [2] 


Naloxone PR FRC vs placebo [3] 


TEAEs at 4 weeks 0.2298 0.482 


Naloxegol 12.5 mg vs placebo [2] 


Naloxegol 25 mg vs placebo [2] 


Naloxegol 25 mg vs naloxegol 12.5 mg [2] 


DAEs 4–12 wks 
pooled 


0.4957 0.3929 


Naloxone PR FRC vs placebo [2] 


Naloxegol 12.5 mg vs placebo [2] 


Naloxegol 25 mg vs placebo [2] 


Naloxegol 25 mg vs naloxegol 12.5 mg [2] 


Abbreviations: CSBM, complete spontaneous bowel movement; DAE, discontinuations due to adverse 
events; FRC, fixed ratio combination; SBM, spontaneous bowel movement; TEAE, treatment-emergent 
adverse events. 
* This value is from base case analysis, which used a random-effects model.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over a four-week treatment period. 
‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks. 


 


Overall, the direct meta-analysis results more often yielded statistically conclusive results 


than the MTC (see section 6.6) . This is likely due to the heterogeneity seen between the 
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KODIAC 4 and KODIAC 5 trial data, as fixed-effects sensitivity analyses of the MTC also 


showed similarly narrow credible intervals. The heterogeneity in the anticipated licensed 


population + Step 3 opioids results stems from counterintuitive differences between the 


results from the former and the overall anticipated licensed population. There was no 


heterogeneity for any of the outcomes of interest for the anticipated licensed population. 


With respect to the naloxegol studies, the evidence of heterogeneity was weak from a 


statistical viewpoint. 


6.7.8 If there is doubt about the relevance of a particular trial, please 
present separate sensitivity analyses in which these trials are 
excluded. 


Due to the small number of trials in the network, sensitivity analyses were not considered 


to be of value. However, Bucher indirect comparisons have been carried out in addition 


to the MTCs due to the small number of trials (see Section 6.7.9). 


6.7.9 Please discuss any heterogeneity between results of pairwise 
comparisons and inconsistencies between the direct and indirect 
evidence on the technologies. 


Bucher indirect comparison 


In addition to MTC analyses, each of these comparisons were also examined via Bucher 


indirect comparison methods. This method examines the same comparisons as the 


MTC, without incorporating ancillary arms of the evidence network. Overall, Bucher 


indirect comparison results more often yielded statistically conclusive results than the 


MTC.  With the Bucher indirect comparison, there was no evidence of heterogeneity with 


the exception of the naloxegol trials. With respect to the naloxegol studies, the evidence 


of heterogeneity was weak from a statistical viewpoint (see section 6.6, Table 40).  


The Bucher indirect comparisons yielded new statistically conclusive results for 


naloxegol versus select doses of methylnaltrexone on the mean change in SBMs per 


week and DAE analyses. Naloxegol 25 mg was associated with statistically significant 


increased mean changes in SBMs per week at 4 weeks and 4–12 weeks compared with 


subcutaneous methylnaltrexone (12 mg QAD) and all oral doses of methylnaltrexone in 


the anticipated licensed population and the anticipated licensed population with Step 3 


opioids. Naloxegol 12.5 mg was also associated with statistically significant increases in 


mean changes in SBMs per week at 4 weeks compared with oral methylnaltrexone 


(150 mg OD) in both populations. In addition, naloxegol 12.5 mg was associated with 


statistically significant reductions in ORs for DAEs compared with subcutaneous 


methylnaltrexone (12 mg QAD) in both the anticipated licensed population and the 


anticipated licensed population with Step 3 opioids. These differences are presented in 


Table 60-Table 63.
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Table 60: Results from Bucher indirect comparisons in the anticipated licensed population – naloxegol 12.5 mg vs comparators 


Treatment 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 


CSBM 
Response


‡ 


(OR [95%CrI]) 


DAEs (OR 
[95%CrI]) 


TEAEs (OR [95%CrI]) 


4 weeks 4–12 weeks 


Methylnaltrexone (12 mg 
OD) 


-0.8 [-1.49, -0.11] -1.05 [-1.73, -0.38] 0.86 [0.47, 1.56] -- 0.24 [0.05, 1.07] 0.67 [0.37, 1.22] 


Methylnaltrexone (12 mg 
QAD) 


0.2 [-0.49, 0.89] -0.05 [-0.73, 0.63] 1.48 [0.81, 2.68] -- 0.18 [0.04, 0.77]** 0.79 [0.44, 1.43] 


Methylnaltrexone (150 mg 
OD) 


0.63 [0.05, 1.21]** 0.38 [-0.19, 0.94] -- -- -- -- 


Methylnaltrexone (300 mg 
OD) 


0.12 [-0.51, 0.75] -0.13 [-0.75, 0.48] -- -- -- -- 


Methylnaltrexone (450 mg 
OD) 


0.11 [-0.50, 0.72] -0.14 [-0.74, 0.45] -- -- -- -- 


Naloxone PR (FRC OD) -- -- -- -- 0.83 [0.14, 4.74] -- 


Naloxone (10 mg BD) -- -- -- -- 0.13 [0.01, 1.36] -- 


Naloxone (20 mg BD) -- -- -- -- 0.1 [0.01, 1.08] -- 


Naloxone (40 mg BD) -- -- -- -- 0.06 [0.01, 0.63]* -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; LIR, laxative inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; TEAE, 
treatment-emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for mean differences). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks.
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Table 61: Results from Bucher indirect comparisons in the anticipated licensed population – naloxegol 25 mg vs. comparators 


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 
CSBM Response


‡ 


(OR [95%CrI]) 
DAEs (OR 
[95%CrI]) 


TEAEs (OR 
[95%CrI]) 


Treatment 4 weeks 4–12 weeks 


Methylnaltrexone (12 mg 


OD) 


0.25 [-0.49, 


0.98] -0.15 [-0.88, 0.59] 0.81 [0.45, 1.47] 
-- 


0.74 [0.18, 2.93] 1.24 [0.69, 2.22] 


Methylnaltrexone (12 mg 


QAD) 


1.25 [0.51, 


1.98]** 0.85 [0.12, 1.59]** 1.39 [0.77, 2.53] 
-- 


0.55 [0.14, 2.11] 1.46 [0.81, 2.62] 


Methylnaltrexone (150 mg 
OD) 


1.68 [1.04, 


2.31]** 1.28 [0.65, 1.92]** 
-- -- -- -- 


Methylnaltrexone (300 mg 
OD) 


1.17 [0.49, 


1.84]** 0.77 [0.10, 1.45]** 
-- -- -- -- 


Methylnaltrexone (450 mg 
OD) 


1.16 [0.50, 


1.81]** 0.763 [0.12, 1.42]** 
-- -- -- -- 


Naloxone PR (FRC OD) -- -- -- 0.86 [0.49, 1.50] 2.55 [0.49, 13.19] -- 


Naloxone (10 mg BD) -- -- -- -- 0.39 [0.04, 3.89] -- 


Naloxone (20 mg BD) -- -- -- -- 0.32 [0.03, 3.09] -- 


Naloxone (40 mg BD) -- -- -- -- 0.19 [0.02, 1.79] -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; LIR, laxative inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; TEAE, 
treatment-emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for mean differences). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks. 
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Table 62: Results from Bucher indirect comparisons in the anticipated licensed population with Step 3 opioids – naloxegol 12.5 mg vs. 
comparators  


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 
CSBM Response


‡ 


(OR [95%CrI]) 
DAEs (OR 
[95%CrI]) 


TEAEs (OR 
[95%CrI]) 


Treatment 4 weeks 4–12 weeks 


Methylnaltrexone (12 mg 
OD) 


-0.51 [-1.26, 
0.25] -0.81 [-1.54, -0.09] 1.13 [0.48, 2.66] -- 0.22 [0.04, 1.14] 0.71 [0.33, 1.51] 


Methylnaltrexone (12 mg 
QAD) 


0.50 [-0.26, 
1.25] 0.19 [-0.54, 0.92] 1.94 [0.83, 4.57] -- 0.16 [0.03, 0.83]** 0.83 [0.39, 1.78] 


Methylnaltrexone (150 mg 
OD) 


0.93 [0.27, 
1.58]** 0.62 [-0.01, 1.24] -- -- -- -- 


Methylnaltrexone (300 mg 
OD) 


0.42 [-0.28, 
1.11] 0.11 [-0.56, 0.78] -- -- -- -- 


Methylnaltrexone (450 mg 
OD) 


0.41 [-0.27, 
1.08] 0.10 [-0.55, 0.75] -- -- -- -- 


Naloxone PR (FRC OD) -- -- -- -- 0.77 [0.19, 4.95] -- 


Naloxone (10 mg BD) -- -- -- -- 0.12 [0.01, 1.38] -- 


Naloxone (20 mg BD) -- -- -- -- 0.1 [0.01, 1.09] -- 


Naloxone (40 mg BD) -- -- -- -- 0.06 [0.01, 0.64]* -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; LIR, laxative inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; TEAE, 
treatment-emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for mean differences). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks. 
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Table 63: Results from Bucher indirect comparisons in the anticipated licensed population with Step 3 opioids – naloxegol 25 mg vs comparators  


 


Mean Change in SBMs per Week (MD 
[95%CrI]) SBM Response


† 


(OR [95%CrI]) 
CSBM Response


‡ 


(OR [95%CrI]) 
DAEs (OR 
[95%CrI]) 


TEAEs (OR 
[95%CrI]) 


Treatment 4 weeks 4–12 weeks 


Methylnaltrexone (12 mg 


OD) 
0.67 [-0.13, 1.47] 0.33 [-0.47, 1.13] 1.15 [0.6, 2.22] -- 1.02 [0.24, 4.33] 1.36 [0.56, 3.29] 


Methylnaltrexone (12 mg 


QAD) 
1.67 [0.87, 2.47]** 1.33 [0.53, 2.13]** 1.98 [1.03, 3.8]** -- 0.75 [0.18, 3.12] 1.6 [0.66, 3.88] 


Methylnaltrexone (150 mg 
OD) 


2.10 [1.4, 2.81]** 1.76 [1.05, 2.47]** -- -- -- -- 


Methylnaltrexone (300 mg 
OD) 


1.59 [0.84, 2.34]** 1.25 [0.50, 2.00]** -- -- -- -- 


Methylnaltrexone (450 mg 
OD) 


1.58 [0.85, 2.31]** 1.24 [0.51, 1.97]** -- -- -- -- 


Naloxone PR (FRC OD) -- -- -- 1.37 [0.75, 2.51] 3.52 [0.64, 19.26]  -- 


Naloxone (10 mg BD) -- -- -- -- 0.54 [0.05, 5.59] -- 


Naloxone (20 mg BD) -- -- -- -- 0.44 [0.04, 4.44] -- 


Naloxone (40 mg BD) -- -- -- -- 0.27 [0.03, 2.58] -- 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; LIR, laxative inadequate responder; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; TEAE, 
treatment-emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for mean differences). 
**Statistically conclusive result (i.e. 95% CrI excludes the null point of 1 or 0), which was not so in the corresponding MTC analysis.  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
‡ Defined as the proportion of patients with ≥3 SBMs/week and ≥1 SBM per week increase from baseline for 75% of weeks. 
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Limitations of the analysis 


The results from the MTC subgroup analyses should be interpreted in the context of the 


following limitations: 


 Subgroup data for the anticipated licensed population and anticipated licensed 


population + Step 3 opioids were available only for the KODIAC 4 and 5 trials, and 


data included from the comparator trials are based on the enrolled, or intention-to-


treat, populations. However, as described in section 6.7.2, the trials identified in the 


systematic literature review and included in the MTC analyses varied substantially 


with respect to the definition and severity of OIC. Therefore, it is not expected that 


these subgroups of the KODIAC 4 and 5 trials represent populations substantially 


different from the included OIC trials, as a whole.  


 The analysis of CSBM response includes one trial identified outside the scope of the 


systematic review, having been published in a conference not prospectively included 


in the review protocol.  


 Because a limited MTC network (only including trials of methylnaltrexone, naloxone, 


and naloxegol) was utilised for these analyses, most of the random effect variance is 


based on the estimate of heterogeneity between the KODIAC trials (as there existed 


fewer trials in the analysis able to contribute to the estimate of heterogeneity). As 


these subgroups included smaller numbers of patients, these estimates are inherently 


less precise. As it was not possible to estimate heterogeneity for comparisons in 


which only one study was available, KODIAC 4 and KODIAC 5 contributed to more 


statistical heterogeneity in the analyses and thus wider credible intervals, especially 


for the anticipated licensed population + Step 3 opioids analysis (the smaller of the 


two subgroups) for some outcomes.  While it is possible that other treatments that are 


only investigated in one trial may have led to statistical heterogeneity if investigated 


more than once, it is not possible to determine whether that is the case, and treatment 


comparisons that are only investigated once cannot lead to an increase in statistical 


heterogeneity. 


 There was a general lack of data similar to the naloxegol (KODIAC 4 and 5) trials, and 


many of the included trials were of poorer or unclear quality, particularly with regard to 


randomisation and concealment of treatment allocation methods. Available data to be 


used in comparisons between naloxone and other treatments were particularly limited. 


Studies duration varied from 4 weeks to 12 weeks. There were also considerable 


differences between studies in terms of patient baseline characteristics, definitions of 


OIC and permitted concomitant medications, as detailed in Section 6.7.5. Differences 


in the available data for naloxegol compared to methylnaltrexone and 


oxycodone/naloxone partly relate to the differences between the treatments eg. 


naloxegol is an oral treatment vs SC methylnaltrexone and naloxegol can be used 


with any opioid and any dose unlike oxycodone/naloxone.  


 link to the fact that, as the first oral treatment licensed for OIC, naloxegol is confers 


several advantages over the other available treatments: 


Conclusion 


 Based on the random-effects MTCs performed OIC, the evaluated treatments typically 


showed improved outcomes compared with placebo, reflecting the individual trial 


results. However, few of these subgroup analyses yielded statistically conclusive 
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results. In part, this was due to the small evidence network including only comparators 


of interest for England and Wales. As described in section 6.7.5, reducing the size of 


the evidence network from the full network – including a greater number of treatment 


interventions – to the England and Wales specific network, including only comparators 


of interest in the England and Wales – did not affect point estimates. However, 


credible intervals were increased when the size of the network was reduced, thereby 


making it less likely that statistical significance would be achieved. A number of newly 


statistically significant results were obtained using Bucher indirect comparisons, which 


were not subject to large credible intervals. Generally, naloxegol was not statistically 


superior to methylnaltrexone or naloxone-oxycodone in any anticipated licensed 


population or anticipated licensed population + Step 3 opioids analysis, but 


demonstrated non-statistically significant favourable trends in some cases, as 


summarised below: 


 


o Naloxegol 25 mg had greater increases in SBMs over four weeks, and up to 12 


weeks versus most doses of methylnaltrexone (with the exception of the 12 mg OD 


oral dose of methylnaltrexone) 


o Naloxegol 12.5 mg and 25 mg had a higher odds of SBM response than the QAD 


schedule of subcutaneous methylnaltrexone 12 mg 


o Naloxegol 25 mg had a higher odds of CSBM response than naloxone in a fixed 


ratio combination with oxycodone, in the anticipated licensed population + Step 3 


opioids analysis 


o Naloxegol 12.5 mg and 25 mg had a similar or lower rate of DAEs compared with 


all methylnaltrexone and naloxone regimens evaluated, except when the 25 mg 


dose was compared with the naloxone fixed ratio combination with oxycodone 


o Naloxegol 12.5 mg trended towards a lower odds of TEAEs compared with 


subcutaneous methylnaltrexone 
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6.8 Non-RCT evidence 


6.8.1 If non-RCT evidence is considered (see Section 6.2.7), please repeat the 
instructions specified in Sections 6.1 to 6.5 for the identification, 
selection and methodology of the trials, and the presentation of results. 
For the quality assessments of non-RCTs, use an appropriate and 
validated quality assessment instrument. Key aspects of quality to be 
considered can be found in ‘Systematic reviews: CRD’s guidance for 
undertaking reviews in health care’ (www.york.ac.uk/inst/crd). Exact 
details of the search strategy used and a complete quality assessment 
for each trial should be provided in Sections 10.6 and 10.7, appendices 
6 and 7. 


Study selection 


The identification of non-RCT evidence is described in Sections 6.1 and 6.2. 
Following assessment and exclusion of studies based on title, abstract and full text, one 
record for a non-RCT was identified; study KODIAC 16 (D3820C00016) (59). 


However, as this particular study is only relevant to a paediatric population with OIC and 


not adults, it was not considered relevant for this submission. A critical appraisal and 


results of KODIAC 16 are presented in section 10.23.  


 



http://www.york.ac.uk/inst/crd





 


Naloxegol (AstraZeneca) 175 


6.9 Adverse events 


Summary of safety data  


 Safety data from the two pivotal RCTs (KODIAC 4 and 5) and two studies designed 


to primarily assess safety (KODIAC 7 and 8) demonstrated that naloxegol 12.5 mg 


and 25 mg was generally safe and well tolerated in OIC patients with non-cancer-


related pain for up to 52 weeks of treatment 


o The majority of adverse events (AEs) reported were mild or moderate in intensity  


o As expected there were no differences in AEs observed between the ITT and 


anticipated licensed population in KODIAC 4 and 5 


 The most frequently reported AEs were gastrointestinal events (predominantly 


diarrhoea, abdominal pain, nausea, and flatulence) which was not unexpected given 


the nature of the disease and the pharmacological mechanism of action of naloxegol 


o GI-related AEs occurred at a higher frequency in the naloxegol 25 mg treatment 


group compared with the naloxegol 12.5 mg and placebo groups  


o The majority of GI-related AEs occurred within the first 7 days of treatment and 


with the exception of AEs of abdominal pain and flatulence , the majority of GI 


events typically were resolved within 1 week 


 There were no notable differences in the type or frequency of serious adverse events 


(SAEs) across treatment groups in the studies 


 The incidence of discontinuations due to AEs was dose-related with a higher 


proportion of patients discontinuing in the naloxegol 25 mg treatment group 


compared with the naloxegol 12.5 mg and placebo groups 


o The discontinuation rate observed with the longer-term use of naloxegol (52 


weeks) was similar to that seen in the pivotal 12 week RCTs 


o The most common AEs resulting in discontinuation were GI events  


 Long-term treatment with naloxegol (52 weeks) was generally well tolerated with an 


AE profile that was largely consistent with that observed in the confirmatory pivotal 


12 week RCTs  


 There were no clinically meaningful differences between the naloxegol and 


placebo/Usual Care groups with respect to vital signs, ECG, physical examination 


and laboratory analyses 


 There were no clinically important differences across treatment groups with respect 


to cardiovascular AEs 


o Naloxegol treatment was not associated with an increased frequency of major 


adverse cardiac events compared with placebo and Usual Care treatment groups 


o There were no notable differences between treatment groups in any of the studies 


with respect to AEs related to changes in blood pressure 


 No GI events in any of the safety evaluations of naloxegol were adjudicated as bowel 


perforations  
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 There were no clinically important differences in centrally mediated opioid withdrawal 


signs in patients receiving naloxegol compared with placebo treatment groups 


o Longer exposure to naloxegol (52 weeks) was not associated with clinically 


relevant differences in opioid withdrawal compared with Usual Care 


 Post-hoc analysis of the anticipated licensed population and anticipated licensed 


population + Step 3 opioids in KODIAC 4 and KODIAC 5 demonstrated that there 


were no clinically meaningful increases in average pain score in patients receiving 


naloxegol as measured by the NRS  


 


The identification of clinical evidence is described in Sections 6.1 and 6.2. All trials 


relevant to this submission are listed in Table 5 in section 6.2.4 and Table 6 in section 


6.2.7. Details of other RCTs included in the systematic review and the MTC for the 


comparator interventions are provided in section 6.7. The methodology, critical appraisal 


and results of relevant trials that are designed primarily to assess safety outcomes are 


presented in Section 6.9.1. Safety results from other studies, primarily designed to 


assess efficacy are described in Section 6.9.2.  


6.9.1 If any of the main trials are designed primarily to assess safety 
outcomes (for example, they are powered to detect significant 
differences between treatments with respect to the incidence of an 
adverse event), please repeat the instructions specified in sections 5.1 
to 5.5 for the identification, selection, methodology and quality of the 
trials, and the presentation of results. Examples for search strategies 
for specific adverse effects and/or generic adverse-effect terms and key 
aspects of quality criteria for adverse-effects data can found in 
‘Systematic reviews: CRD’s guidance for undertaking reviews in health 
care’ (www.york.ac.uk/inst/crd). Exact details of the search strategy 
used and a complete quality assessment for each trial should be 
provided in sections 9.8 and 9.9, appendices 8 and 9. 


Summary of methodology of trials designed to primarily assess safety 


In addition to KODIAC 4 and KODIAC 5, two studies were primarily designed to assess 


the safety and tolerability of naloxegol in OIC patients with non-cancer pain. KODIAC 7 


was a 12 week extension study of KODIAC 4 while KODIAC 8 was a 52 week open label 


study. Neither of these studies were powered to assess a specific safety endpoint, but 


rather general safety and tolerability. The methodology of the relevant trials is 


summarised in Table 64 and Table 65. 


Safety extension study: KODIAC 7 


Table 64: Methodology of KODIAC 7 


Study  KODIAC 7 


Study objective To assess the safety and tolerability of naloxegol in 
patients with non-cancer related pain and OIC  


Location The study was conducted in 52 centres in the US 


Design A 12 week extension study of KODIAC 4 


Method of randomisation Patients who successfully completed KODIAC 4 were to 
continue on their randomised doses of study drug without 



http://www.york.ac.uk/inst/crd
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unblinding 


Method of blinding (care provider, 
patient and outcome assessor) 


Naloxegol 12.5 mg and 25 mg tablets were identical in 
size and colour to their respective placebo tablets. 
Patients received two tablets per dose (i.e. either 12.5 mg 
active plus 25 mg placebo, 12.5 mg placebo plus 25 mg 
active or two placebo doses). To maintain blinding, the 
randomisation scheme was concealed from investigators 
and participants.  


In the case of a medical emergency, the treatment code 
could be broken via an interactive voice response system, 
as instructed in the relevant user manual provided at each 
study centre. 


Intervention(s) (n = ) and 
comparator(s) (n = ) 


12 additional weeks of either: 


 Naloxegol 12.5 mg OD (n=96) 


 Naloxegol 25 mg OD (n=98) 


 Placebo OD (n=103) 


Permitted and disallowed 
concomitant medications 


As per KODIAC 4 study (Table 7) 


Rescue medication As per KODIAC 4 study (Table 7) 


Discontinuation of study therapy As per KODIAC 4 study (Table 7) 


Assessments Assessments were conducted at Weeks 4, 8 and 12  


Primary safety outcomes  Incidence, nature and intensity of AEs, treatment-related 
AEs, SAEs, AEs resulting in discontinuation and AEs of 
special interest 


Other safety outcomes   Change from baseline
†
 in the mean daily opioid dose 


for Weeks 1–4 and Weeks 1–12 


 Change from baseline
†
 in the mean NRS pain score 


for Weeks 4, 8 and 12 


 Observed values and change from baseline
†
 in 


composite score in mHS 


 Change in ECGs 


 Laboratory assessments and physical examinations 


 Suicidal behaviour/suicidal ideation based on the C-
SSRS 


Other outcomes  Change from baseline in PAC-SYM total score and 
each domain score for Weeks 4, 12 and 14 


 Data on the EQ-5D questionnaire at enrolment, 
Weeks 4, 12, and 14. 


Duration of follow-up Follow-up visit 2 weeks after the last dose of study drug 


Abbreviations: AE, adverse events; C-SSRS, Columbia-Suicide Severity Rating Scale; ECG, 
electrocardiogram; EQ-5D, EuroQoL 5 Dimension; mHS, Modified Himmelsbach scale; NRS, numeric rating 
scale; OD, once daily; OIC, opioid-induced constipation; PAC-SYM, Patient Assessment of Constipation 
Symptoms questionnaire; SAE, serious adverse event. 
†For all parameters, baseline was defined as the latest non-missing value collected prior to the first dose of 
study drug in KODIAC 4, screening, Visit 1 or Week 0, Visit 3 as appropriate. 


 


Long-term safety study: KODIAC 8 


Table 65: Methodology of KODIAC 8 


Study  KODIAC 8 


Study objective To assess the long-term safety and tolerability of 
naloxegol versus Usual Care in patients with non-cancer 
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related pain and OIC  


Location United States 


Design A Phase III, open-label, randomised, parallel group study 


Duration of study A 2 week initial screening period was followed by a 2 
week OIC confirmation period and a 52 week treatment 
period 


Method of randomisation Patients were recruited in one of three ways: 


 Patients were enrolled directly from the KODIAC 5 
RCT, or  


 Patients were enrolled from the KODIAC 7 extension 
study of KODIAC 4, or 


 Patients had not previously participated in any 
naloxegol study 


Patients were randomised in a 2:1 ratio to receive either 
naloxegol or Usual Care. Patients from KODIAC 4 or 5 
could be randomised to a different treatment in KODIAC 8 
than received previously. Patients enrolling from a 
previous study had no break in treatment. 


Method of blinding (care provider, 
patient and outcome assessor) 


N/A 


Intervention(s) (n = ) and 
comparator(s) (n = ) 


52 weeks of either 


 Naloxegol 25 mg (n=563) 


 Usual Care (n=281) 


Permitted and disallowed 
concomitant medications 


New patients 


New patients were required to stop all laxatives/bowel 
regimens during the OIC confirmation period and followed 
the guidelines for bisacodyl rescue medication as 
described for KODIAC 4/5 (Table 7). Guidelines differed 
during the treatment period according to the assigned 
treatment arm. 


Naloxegol treatment arm 


With the exception of bisacodyl rescue medication, 
patients were not allowed to take any additional 
constipation medications unless there was a need for 
urgent intervention. 


Usual Care treatment arm 


Constipation was managed using laxatives prescribed by 
the investigator. Peripheral µ-opioid antagonists (e.g. 
methylnaltrexone) were not permitted. Patients were not 
assigned any specific rescue medication. 


Permitted medications 


As described for KODIAC 4/5 (Table 7) 


Other disallowed medications 


As described for KODIAC 4/5 (Table 7) 


Discontinuation of study therapy  As described for KODIAC 4/5 (Table 7) 


Assessments Patient visits were conducted on Weeks 0, 1 and 2, and at 
monthly intervals up until Month 12. 


Primary safety outcomes   Incidence, nature and intensity of AEs, treatment-
related AEs, SAEs 


 Changes in laboratory assessments, weight, physical 
examination 


 Change in ECG 
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 Change from baseline in the mean NRS pain score 
for Weeks 1 and 2, and Months 1, 2, 3, 6, 9, and 12 


 Change from baseline in the mean daily opioid dose 
for randomisation to Month 1, Months 1–3, 3–6, 6–9 
and 9–12 


 Change from baseline in composite score in mHS at 
Week 1, and Months 1, 3, 6, 9, and 12 


 Suicidal behaviour/ideation based on the C-SSRS 


Secondary safety outcomes   As reported for the primary outcomes with the 
addition of mean bisacodyl dose/week for naloxegol 
patients from randomisation to Month 1, and Months 
1–3, 3–6, 6–9 and 9–12 


Duration of follow-up 2 weeks after Month 12 


Abbreviations: AE, adverse event; C-SSRS, Columbia-Suicide Severity Rating Scale; ECG, 
electrocardiogram; mHS, Modified Himmelsbach scale; N/A, not applicable; NRS, numeric rating scale; OIC, 
opioid-induced constipation; SAE, serious adverse event. 


 


Participants 


The inclusion and exclusion criteria for the relevant safety studies are summarised in 


Table 66 and Table 67. 


Safety extension study: KODIAC 7 


Table 66: Eligibility criteria in KODIAC 7 


Study Inclusion criteria Exclusion criteria 


KODIAC 7  Completion of KODIAC 4 


 Males and females between the ages 
of ≥18 and ≤85 years 


 Continued to receive a stable 
maintenance opioid regimen (30 mg 
to 1000 mg of oral morphine or 
morphine equivalents daily) 


 As per KODIAC 4 (Table 8) 


 Previous participation in any 
study with naloxegol with the 
exception of KODIAC 4 
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Long-term safety study: KODIAC 8 


Table 67: Eligibility criteria in KODIAC 8 


Study Inclusion criteria Exclusion criteria 


KODIAC 8  Males and females between the ages 
of ≥18 and ≤85 years 


New patients only 


 As described for KODIAC 4 and 5 
(Table 8) 


Patients enrolling from KODIAC 5 or 7 


 Receiving a stable maintenance 
opioid regimen (30 to 1000 mg oral 
morphine or morphine equivalents 
daily) 


Patients randomised to usual care 


 Willingness to adhere to using 
approved laxatives throughout the 52 
week treatment period 


 As described for KODIAC 4 and 
5 (Table 8), and 


 Increased risk for ventricular 
arrhythmia, family history of 
sudden cardiac death, family 
history of long QT syndrome, 
myocardial infarction within the 
last 6 months, overt 
cardiovascular disease 


 


Patient characteristics at baseline 


Safety extension study: KODIAC 7 


Patient characteristics at baseline in KODIAC 7 are summarised in Table 68. In general, 


baseline characteristics were similar across patient groups. The majority of patients were 


white (74.7%), the mean age was 52.3 years and a higher proportion of patients were 


female (60.8%). Back pain (53.4% of patients), “other” (19.3% of patients) and arthritis 


(11.5% of patients) were the most common primary reasons for pain reported. The 


median time that patients had been on their current opioid regimen was 2 years for all 


treatment groups. 


Table 68: Characteristics of the ITT population in KODIAC 7 


KODIAC 7 Naloxegol  


12.5 mg (n=95) 


Naloxegol  


25 mg (n=98) 


Placebo 
(n=103) 


Characteristic 


Age, mean (SD) 51.8 (9.51) 52.6 (10.19) 52.6 (10.0) 


Female, n (%) 62 (65.3) 57 (58.2) 61 (59.2) 


Race, n (%)    


  White 71 (74.7) 74 (75.5) 76 (73.8) 


  Black or African American 24 (25.3) 22 (22.4) 23 (22.3) 


  Asian 0 0 1 (1.0) 


  Native Hawaiian or other Pacific  


  Islander 


0 0 0 


  American Indian or Alaska native 0 0 1 (1.0) 


  Other 0 2 (2.0) 2 (1.9) 


BMI (kg/m
2
) 


  <18.5 1 (1.1) 0 0 







 


Naloxegol (AstraZeneca) 181 


  18.5 – <30 48 (50.5) 36 (36.7) 51 (49.5) 


  ≥30 46 (48.4) 62 (63.3) 52 (50.5) 


Primary reason for pain, n (%) 


  Back pain 54 (56.8) 51 (52.0) 53 (51.5) 


  Joint pain 2 (2.1) 4 (4.1) 3 (2.9) 


  Fibromyalgia 3 (3.2) 6 (6.1) 9 (8.7) 


  Headache/migraine 1 (1.1) 1 (1.0) 2 (1.9) 


  Arthritis 8 (8.4) 11 (11.2) 15 (14.6) 


  Neuralgia 1 (1.1) 3 (3.1) 0 


  Pain syndrome 5 (5.3) 4 (4.1) 2 (1.9) 


  Other 21 (22.1) 18 (18.4) 18 (17.5) 


Lifetime opioid use (months),median 77.0 70.0 60.0 


Duration of current opioid use (months), 
median 


24.0 24.0 24.0 


Abbreviations: BMI, body mass index; SD, standard deviation. 


 


Long-term safety study: KODIAC 8 


Patient characteristics at baseline in KODIAC 8 are summarised in Table 69. In general, 


baseline demographic data across both treatment groups were similar. The majority of 


patients were white (78%), a higher proportion of patients were female (66.2%), and the 


mean age of patients was 52.7 years. The most common primary reasons for pain in 


new patients and rollover patients were back pain (55.9% and 59%, respectively), 


arthritis (21.1% and 10.8%, respectively) and “other” (8.5% and 15.7%, respectively). 


Localised musculoskeletal pain was reported as the primary type of pain in the “other” 


category. The median duration of current opioid use ranged from 2.2–3 years in new 


patients and 2–3 years in rollover patients. 


Table 69: Characteristics of the safety analysis population in KODIAC 8 


KODIAC 8 Naloxegol  


25 mg (n=534) 


Usual Care  


(n=270) 


Age, mean (SD) 52.8 (10.09) 52.7 (10.24) 


Female, n (%) 353 (66.1) 179 (66.3) 


Race, n (%) 


  White 423 (79.2) 204 (75.6) 


  Black or African American 98 (18.4) 60 (22.2) 


  Asian 4 (0.7) 3 (1.1) 


  Native Hawaiian or other Pacific Islander 0 0 


  American Indian or Alaska native 4 (0.7) 1 (0.4) 


  Other 5 (0.9) 2 (0.7) 


BMI (kg/m
2
) 


  <18.5 3 (0.6) 1 (0.4) 


  18.5 – <30 262 (49.2) 120 (44.4) 
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  ≥30 267 (50.2) 149 (55.2) 


Pain history – new patients Naloxegol  


25 mg (n=481) 


Usual Care  


(n=240) 


Primary reason for pain, n (%) 


  Back pain 272 (56.5) 131 (54.6) 


  Joint pain 20 (4.2) 15 (6.3) 


  Fibromyalgia 33 (6.9) 14 (5.8) 


  Headache/migraine 1 (0.2) 2 (0.8) 


  Arthritis 39 (8.1) 22 (9.2) 


  Neuralgia 5 (1.0) 3 (1.3) 


  Pain syndrome 8 (1.7) 3 (1.3) 


  Other 103 (21.4) 49 (20.4) 


Lifetime opioid use (months),median 72.0 78.0 


Duration of current opioid use (months), median 36.0 26.5 


Pain history – rollover patients Naloxegol  


25 mg (n=53) 


Usual Care  


(n=30) 


Primary reason for pain, n (%) 


  Back pain 30 (56.6) 19 (63.3) 


  Joint pain 3 (5.7) 1 (3.3) 


  Fibromyalgia 5 (9.4) 2 (6.7) 


  Headache/migraine 0 0 


  Arthritis 7 (13.2) 2 (6.7) 


  Neuralgia 1 (1.9) 0 


  Pain syndrome 0 0 


  Other 7 (13.2) 6 (20.0) 


Lifetime opioid use (months),median 60.0 108.0 


Duration of current opioid use (months), median 24.0 36.0 


Abbreviations: BMI, body mass index; SD, standard deviation. 
 


 


Outcomes 


The outcomes investigated in the identified safety studies and their relevance to the 


decision problem are presented in Table 70 and Table 71. 
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Safety extension study: KODIAC 7 


Table 70: Primary and secondary outcomes of KODIAC 7 


Trial no. 
(acronym) 


Primary outcome(s) and measures Secondary outcome(s) and measures Reliability/validity/ current use in clinical 
practice 


KODIAC 7 Incidence, nature and intensity of AEs, 
treatment-related AEs, SAEs, AEs resulting 
in discontinuation and AEs of special 
interest 


 Change from baseline in the mean daily opioid 
dose for Weeks 1–4 and Weeks 1–12 


 Change from baseline in the mean NRS pain 
score for Weeks 4, 8 and 12 


 Observed values and change from baseline in 
composite score in mHS 


 Change in ECGs 


 Laboratory assessments and physical 
examinations 


 Change from baseline in PAC-SYM total score 
and each domain score for Weeks 4, 12 and 14 


 Suicidal behaviour/suicidal ideation based on the 
C-SSRS 


 The NRS is a self-reported scale in which 
patients rate their pain from 0 (no pain) to 10 
(worst pain imaginable) (68) 


 The mHS scale is used to rate patients by 
examination for symptoms of opioid 
withdrawal (69). Patients are scored with 
respect to the following symptoms at the time 
of assessment: yawning, lacrimation, 
rhinorrhea, perspiration, tremor, mydriasis, 
piloerection, and restlessness. Symptoms are 
scored on a scale of 0–3, where 0=none, 
1=mild, 2=moderate and 3=severe. 


 For discussion of PAC-SYM, see Table 11 


 The C-SSRS is a method used to assess 
behaviour and ideation related to suicidal 
events and provides a summary of suicidality 
(70) 


Abbreviations: AE, adverse events; C-SSRS, Columbia-Suicide Severity Rating Scale; ECG, electrocardiogram; mHS, Modified Himmelsbach scale; NRS, Numeric Rating 
Scale; PAC-SYM, Patient Assessment of Constipation Symptoms questionnaire; SAE, serious adverse event. 
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Long-term safety study: KODIAC 8 


Table 71: Primary and secondary outcomes of KODIAC 8 


Trial no. 
(acronym) 


Primary outcome(s) and measures Secondary outcome(s) and measures Reliability/validity/ current use in clinical 
practice 


KODIAC 8  Incidence, nature and intensity of AEs, treatment-
related AEs, SAEs 


 Changes in laboratory assessments, weight, 
physical examination 


 Change in ECG 


 Change from baseline in the mean NRS pain score 
for Weeks 1 and 2, and Months 1, 2, 3, 6, 9, and 12 


 Change from baseline in the mean daily opioid dose 
for randomisation to Month 1, Months 1–3, 3–6, 6–9 
and 9–12 


 Change from baseline in composite score in mHS at 
Week 1, and Months 1, 3, 6, 9, and 12 


 Suicidal behaviour/ideation based on the C-SSRS 


 As reported for the primary outcomes 
with the addition of mean bisacodyl 
dose/week for naloxegol patients from 
randomisation to Month 1, and Months 
1–3, 3–6, 6–9 and 9–12 


 For discussion of NRS, mHS and C-SSRS 
see Table 70 


Abbreviations: AE, adverse event; C-SSRS, Columbia-Suicide Severity Rating Scale; ECG, electrocardiogram; mHS, Modified Himmelsbach scale NRS, Numeric Rating 
Scale; SAE, serious adverse event.







 


Naloxegol (AstraZeneca) 185 


Statistical analysis and definition of study groups 


Safety extension study: KODIAC 7 


Population datasets analysed 


ITT analysis set: all randomised patients, with the exception of patients who had been 


randomised multiple times within the study program at different centres and who had 


signed informed consent to roll-over from KODIAC 4. 


Safety analysis set: all patients who participated in KODIAC 4 and received at least one 


dose of study drug in the current study with the exception of patients who had been 


randomised multiple times within the study program at different centres. 


mITT analysis set: a subset of the ITT analysis set that included patients in the safety 


analysis set who had at least 1 assessment for PAC-SYM or PAC-QoL beyond Day 1 of 


the current study. 


The primary hypothesis in KODIAC 7 is presented in Table 72 with a summary of the 


statistical analysis conducted. 


Table 72: Summary of statistical analyses in KODIAC 7 


Trial no. 
(acronym) 


Hypothesis 
objective 


Statistical analysis Sample 
size, power 
calculation 


Data 
management, 
patient 
withdrawals 


KODIAC 7 


 


To compare the 
long-term safety 
and tolerability of 
naloxegol 12.5 mg 
and 25 mg vs 
placebo in patients 
continuing from 
KODIAC 4 


No formal statistical analysis was 
conducted for this study. 
Categorical data was summarised 
using frequency and percentages 
and descriptive statistics were 
used for continuous data. The 25th 
and 75th percentiles were 
presented for the mHS, NRS, and 
mean daily opioid dose. 


Baseline was defined as the latest 
non-missing value collected prior 
to the first dose of study drug in 
KODIAC 4, screening, Visit 1 or 
Week 0, Visit 3 as appropriate for 
all parameters. An average over 
the OIC period was used as the 
baseline score for any parameters 
collected in the eDiary in KODIAC 
4.  


Safety outcomes, NRS pain score, 
mHS score and EQ-5D were 
summarised using descriptive 
statistics.  


N/A The primary 
baseline for all 
outcome variables 
was defined as 
the latest non-
missing value 
collected prior to 
the first dose of 
study drug in 
KODIAC 4.  


Patients 
withdrawing from 
treatment were 
not replaced in the 
study. 


Abbreviations: EQ-5D, EuroQoL 5 dimension; mHS, Modified Himmelsbach scale; NRS, numeric rating scale 


 


Long-term safety study: KODIAC 8 


Population datasets analysed 


Safety analysis set: all randomised patients who received at least one dose of study 


drug and patients who received Usual Care with the exception of with the exception of 


patients who had been randomised multiple times within the study program at different 


centres 
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No formal statistical analyses were conducted for any of the endpoints in KODIAC 8. 


Differences between open-label naloxegol and Usual Care were assessed using 


descriptive statistics. Data were presented separately for new and roll-over patients to 


avoid potential complication of interpretation of results. For new patients, baseline was 


defined as the latest non-missing value collected prior to the first dose of study drug in 


KODIAC 8. For patients entering the study from KODIAC 5 or KODIAC 7, the primary 


baseline was defined as the latest non-missing value collected prior to the first dose of 


study drug in the previous pivotal RCT (KODIAC 4 or 5). In addition, a supportive 


baseline was defined as the data collected at the final visit from the previous study.  


Subgroup analyses 


KODIAC 7 


There were no subgroup analyses, either pre-planned or post-hoc, conducted in the 


KODIAC 7 study. 


 


KODIAC 8: Pre-planned subgroup analyses 


For new patients only, adverse events (AEs), serious adverse events (SAEs) and 


discontinuations were summarised for the following subgroups: 


 Demographic characteristics: age group, sex, race, body mass index 


 Response to laxatives: LIR, non/LIR 


 Baseline opioid morphine equivalent dose units (<200 MEU/day, ≥200 MEU/day).  


 


Participant flow 


Consort flow charts showing the number of patients who were eligible to enter the 


relevant safety studies, and who were randomised and allocated to each treatment are 


presented in Figure 12 and Figure 13. 
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Figure 12: KODIAC 7 flow chart 


 


NKTR-118 = naloxegol 
a 


Enrolled patients did not receive treatment due to: patient decision (1 placebo patient); eligibility criteria not fulfilled (1 patient each in the placebo and naloxegol 12.5 mg 
groups); lost to follow-up (1 patient each in the placebo and naloxegol 25 mg groups). 
b 


Six
 
patients had previously been randomised within the study program at a different centre so were excluded from the ITT and Safety analysis sets. 
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Figure 13: KODIAC 8 flow chart 


 


NKTR-118 = naloxegol 
a 


Forty nine patients from KODIAC 5 (previous naloxegol treatment: 12.5 mg, n=15; 25 mg, n=17; placebo, n=17). Four patients from KODIAC 7 (previous naloxegol treatment: 
12.5 mg, n=1; 25 mg, n=2; placebo, n=1). 
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b 
Twenty eight patients from KODIAC 5 (previous naloxegol treatment: 12.5 mg, n=11; 25 mg, n=4; placebo, n=13). Two patients from KODIAC 7 (previous naloxegol 


treatment: 12.5 mg, n=1; 25 mg, n=0; placebo, n=1). 
c
 Patients did not receive treatment due to: Patient decision (2 new patients in the naloxegol 25 mg group); and eligibility criteria not met (2 new patients in the naloxegol 25 mg 


group). 
d 


Thirty six patients who received treatment (1 roll-over patient in the Usual Care group, 10 new patients in the Usual Care group, and 25 new patients in the naloxegol 25 mg 
group) had either: a) previously or concurrently participated in the programme at another centre; or b) been randomised at sites where data integrity issues were identified. 
These patients were therefore excluded from the Safety analysis set.







 


Naloxegol (AstraZeneca) 190 


Critical appraisal of trials designed to primarily assess safety 


A complete quality assessment for KODIAC 7 and 8 is provided in section 10.3. 


A summary of the quality assessment results for KODIAC 7 and 8 are presented in Table 
73 
 
Table 73: Quality assessment results for KODIAC 7 and KODIAC 8 


 KODIAC 7 KODIAC 8 


Was randomisation carried out appropriately? Yes Yes 


Was the concealment of treatment allocation 
adequate? 


Yes No 


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 No 


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? 


N/A N/A 
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6.9.2 Please provide details of all important adverse events for each 
intervention group. For each group, give the number with the adverse 
event, the number in the group and the percentage with the event. Then 
present the relative risk and risk difference and associated 95% 
confidence intervals for each adverse event. A suggested format is 
shown below. 


Safety Results: KODIAC 7 


Datasets analysed 


The safety analysis set in KODIAC 7 was used to assess all safety and tolerability 


variables and included all patients who participated in KODIAC 4 and received ≥1 dose 


of study drug in KODIAC 7. Since patients enrolled in KODIAC 7 continued to receive the 


same randomised treatment as received in KODIAC 4, any AEs recorded from Day 1 of 


KODIAC 7, up to and including the last day of study drug administration, were 


considered to be on-treatment events.  


No formal statistical comparisons were carried out for any of the safety data in KODIAC 


7. Unless specified, AE refers to treatment-emergent AE (TEAE) throughout this section. 


Adverse events 


The majority of AEs reported during KODIAC 7 were mild or moderate in intensity in all 


treatment groups. The number and percentage of patients who had ≥1 AE in any 


category during the treatment and follow-up periods are summarised in Table 74. One or 


more AEs were reported by 32 (34.0%) of patients treated with naloxegol 12.5 mg, 40 


(41.2%) of patients treated with naloxegol 25 mg, and 33 (33.0%) of patients in the 


placebo group. The frequency of serious adverse events (SAEs) was low and similar 


across the naloxegol 12.5 mg, 25 mg and placebo groups (6.4%, 6.2% and 5.0%, 


respectively). One patient in the naloxegol 12.5 mg group died due to myocardial 


ischaemia. The death was not considered by the principal investigator to be related to 


study treatment. The number of patients discontinuing the study due to AEs was low and 


similar across all treatment groups.  


Table 74: Summary of adverse events in KODIAC 7 (Safety analysis set) 


Adverse events 


 


Naloxegol 


12.5 mg 


(n=94 ) 


Naloxegol  


25 mg 


(n=97) 


Placebo 


(n=100 ) 


Any AE, n (%) 32 (34.0) 40 (41.2) 33 (33.0) 


Any AE leading to death, n (%)  1 (1.1) 0 0 


Any SAE (including events leading to 
death), n (%) 


6 (6.4) 6 (6.2) 5 (5.0) 


Discontinuation due to AEs, n (%) 4 (4.3) 4 (4.1) 3 (3.0) 


Abbreviations: AE, adverse event; SAE, serious adverse event.  
Note: Patients with multiple events in the same category are counted only once in that category. Patients 
with events in more than 1 category are counted once in each of those categories. 
Note: KODIAC 7 may have included a bias towards recruiting patients who had been observed to tolerate 
naloxegol well during the first 12 weeks in KODIAC 4. This may have been reflected in the lower incidence of 
new AEs observed overall in KODIAC 7 during weeks 12–24. 
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Upon entry into KODIAC 7, 79 (26.7%) of patients had an ongoing AE from the 12 week 


KODIAC 4 study. The most common ongoing AEs in the naloxegol treatment groups at 


entry into KODIAC 7 were gastrointestinal (GI) disorders (8.4% of naloxegol 12.5 mg 


patients and 13.3% of naloxegol 25 mg patients). Of the ongoing GI events, the most 


common event was abdominal pain, which was reported more frequently in the naloxegol 


25 mg group. In the placebo group, the most common ongoing AEs were 


musculoskeletal and connective tissue disorders (7.8% of patients).  


AEs occurring in ≥2% of patients in all treatment groups over the KODIAC 7 study period 


are presented in Table 75. For the naloxegol 12.5 mg treatment group, the most 


frequently reported AEs were diarrhoea and sinusitis, (5.3% and 3.2% of patients, 


respectively). In the naloxegol 25 mg group, the most frequently reported AEs were 


arthralgia (5.2% of patients), nausea , abdominal pain, gastroenteritis viral, and back 


pain (3.1% of patients each). In the placebo group, the most commonly reported AE was 


urinary tract infection (3.0% of patients). The predominance of GI AEs events which were 


observed in the confirmatory KODIAC 4 RCT (summarised in section 6.9.3) were not 


evident in the incidence of new AEs reported in this KODIAC 7 extension study.  


Four patients had ongoing arthralgia at the start of KODIAC 7 (3.1% of patients in the 


naloxegol 25 mg group and 1% of patients in the placebo group). During KODIAC 7, 


5.2% of patients in the naloxegol 25 mg group had an AE of arthralgia, one of whom had 


an event of arthralgia reported in KODIAC 4. Two of the 5 AEs of arthralgia were 


considered mild and three were considered severe in intensity. None of these events 


were considered to be related to study drug by the investigator and none of the 5 


patients were withdrawn from the study due to arthralgia.  


AEs by relationship to study drug 


The majority of AEs reported in KODIAC 7 were not considered by the investigator to be 


related to study drug. During the study, AEs related to study treatment were reported in 


3/29 patients with AEs in the naloxegol 12.5 mg treatment group, 2/36 patients in the 


naloxegol 25 mg group, and 2/30 patients in the placebo group.  
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Table 75: Adverse events occurring in ≥2% of patients in any treatment group, by preferred 
term, in KODIAC 7 (Safety analysis set) 


Adverse event (MedDRA preferred term) Number (%) patients† 


Naloxegol 
12.5 mg 


(n=94 ) 


Naloxegol 25 
mg 


 (n=97 ) 


Placebo 
(n=100) 


Total no. of patients with any AE 29 (30.9) 36 (37.1) 30 (30.0) 


Arthralgia 0 5 (5.2) 0 


Nausea 1 (1.1) 3 (3.1) 1 (1.0) 


Abdominal pain 1 (1.1) 3 (3.1) 0 


Gastroenteritis viral 1 (1.1) 3 (3.1) 0 


Back pain 0 3 (3.1) 1 (1.0) 


Fall 0 3 (3.1) 0 


Diarrhoea 5 (5.3) 2 (2.1) 1 (1.0) 


Urinary tract infection 2 (2.1) 2 (2.1) 3 (3.0) 


Upper respiratory tract infection 2 (2.1) 2 (2.1) 1 (1.0) 


Muscle spasms 0 2 (2.1) 2 (2.0) 


Vomiting 0 2 (2.1) 1 (1.0) 


Cough 0 2 (2.1) 0 


Sinusitis 3 (3.2) 1 (1.0) 1 (1.0) 


Bronchitis 2 (2.1) 1 (1.0) 0 


Pain in extremity 0 1 (1.0) 2 (2.0) 


Depression 2 (2.1) 0 0 


Fibromyalgia 0 0 2 (2.0) 


Hypoaesthesia  0 0 2 (2.0) 


Abbreviations: AE, adverse event.    
†Patients are counted no more than once for incidence of AE by MeDRA preferred term. 


 


Deaths 


One patient in the naloxegol 12.5 mg group died due to a cardiovascular (CV) event 


(myocardial ischaemia) which was considered by the investigator as not related to study 


treatment. 


Serious adverse events 


In the naloxegol 12.5 mg, 25 mg and placebo groups, SAEs were reported in 5.3%, 


5.2%, and 4.0% of patients respectively. No individual SAE was reported for more than 


one patient in any treatment group during the study. 


Discontinuation due to AEs 


The incidence of discontinuation due to study drug was low and similar across all three 


treatment groups in KODIAC 7. No individual discontinuation due to AE was reported for 


more than one patient in any treatment group during the treatment period. In the 
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naloxegol 12.5 mg and 25 mg groups and the placebo group, the number of patients 


discontinuing due to AEs was 4.3%, 4.1%, and 3.0%, respectively. 


AEs of special interest 


In KODIAC 7, AEs of special interest included selected CV events (i.e. major adverse CV 


events [MACE], congestive heart failure), serious GI adjudicated as bowel perforation 


events, AEs potentially related to abuse liability and AEs potentially related to opioid 


withdrawal.  


One patient in the naloxegol 25 mg had a CV event of interest which was adjudicated as 


“heart failure requiring hospitalisation”. There were no GI events adjudicated as bowel 


perforation during the study. Two patients in the naloxegol treatment groups (one from 


each dosing group) had an AE related to opioid withdrawal. Neither event was 


considered by the investigator to be related to study drug. The proportion of patients with 


AEs of abuse potential was low and similar across the naloxegol 12.5 mg, 25 mg and the 


placebo group (2.1%, 2.1%, and 1.0% of patients, respectively). 


Clinical laboratory parameters 


No clinically important differences were observed in the analyses of mean changes in 


clinical chemistry, haematology or urinalysis parameters across the naloxegol and 


placebo groups during the study. One patient in the naloxegol 12.5 mg group had 


elevated alanine aminotransferase (ALT) during treatment but completed the study. No 


relevant differences in any vital sign parameters were observed across the treatment 


groups during the study.  


Eight patients had a ≥7% decrease in weight during the study period: 1.1%, 4.1% and 


3.0% of patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively.  


Cardiovascular safety 


There were no notable differences in analyses of mean changes in any ECG parameter 


across the naloxegol and placebo groups during the study. There were no clinically 


relevant differences between the naloxegol treatment groups compared with placebo 


with regard to systolic and diastolic blood pressure, heart rate or Fridericia corrected QT 


interval (QTcF) at any time point during the course of the study.  


Additional safety observations 


The following additional safety observations were also observed: 


 There were no clinically important increases or decreases in the mean daily opioid 


dose observed in any of the treatment groups 


 Throughout the study, average NRS pain scores were similar across the treatment 


groups  


 From baseline to Week 24, mean opioid doses (mg/day) were similar across the three 


treatment groups 


 Naloxegol treatment was not associated with clinically relevant changes in centrally 


mediated opioid withdrawal signs as assessed by the mHS 


 There were no notable differences across the treatment groups with respect to 


suicidal behaviour or ideation as assessed by C-SSRS and AEs 
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Safety results: KODIAC 8 


Datasets analysed 


Safety and tolerability outcomes in KODIAC 8 were based on the Safety analysis set 


which included all randomised patients who received ≥1dose of naloxegol 25 mg and 


patients who received Usual Care.  


A TEAE was defined as any AE that started on or after the first dose of study drug in 


KODIAC 8 through the end of the follow-up period. Unless specified, AE refers to TEAE 


throughout this section. For roll-over patients, any AEs that were ongoing at the end of 


the previous naloxegol study (i.e. KODIAC 5 or KODIAC 7) were not considered as 


TEAEs for the current study.  


Adverse events 


A summary of AEs in KODIAC 8 is presented in Table 76. The majority of AEs during 


KODIAC 8 were mild or moderate in intensity. There were no notable differences in the 


intensity of AEs between patients in the naloxegol and Usual Care groups. A higher 


proportion of patients in the naloxegol group were reported to have at least one AE 


compared with the Usual Care group (81.8% and 72.2% of patients, respectively). The 


frequency of serious adverse events (SAEs) was similar across the naloxegol and Usual 


Care groups (9.6%, and 11.1%, respectively). Two patients died during the study: one 


patient in each study group was reported to have a fatal AE. Neither death was 


considered by the principal investigator to be related to study drug. In the naloxegol 


group, 10.5% of patients discontinued the study due to an AE. Patients in the Usual Care 


group were not taking any study drug and could therefore not be categorised for this 


parameter. 


Table 76: Summary of adverse events in KODIAC 8 (Safety analysis set) 


Adverse events 


 


Naloxegol 


25 mg 


(n=534 ) 


Usual Care 


(n=270) 


Any AE, n (%) 437 ( 81.8) 195 ( 72.2) 


Any AE leading to death, n (%)  1 ( 0.2) 1 ( 0.4) 


Any SAE (including events leading to death), n (%) 51 ( 9.6) 30 ( 11.1) 


Discontinuation due to AEs, n (%) 56 ( 10.5) NA† 


Abbreviations: AE, adverse event; SAE, serious adverse event. 
†Patients in the Usual Care group were not taking any study drug and thus could not be categorised for this 
parameter. 
Note: Patients with multiple events in the same category are counted only once in that category. Patients 
with events in more than one category are counted once in each of those categories. 


 


AEs occurring in ≥2% of patients in all treatment groups over the KODIAC 7 study period 


are presented in Table 77. Five GI AEs which were reported in >5% of patients in the 


naloxegol group occurred in at least twice as many patients compared with the Usual 


Care group. These were: abdominal pain, diarrhoea, nausea, flatulence and upper 


abdominal pain. For the majority of GI events, onset of the event occurred within the first 


week of treatment. Most GI AEs reported were mild or moderate in intensity. Note that 


the predominance of GI-related AEs was not unexpected in this study given the nature of 
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the disease under investigation and the pharmacological mechanism of action of 


naloxegol.  


A greater proportion of patients in the naloxegol group had AEs of headache compared 


with the Usual Care group (9.0% vs 4.8% of patients, respectively) and one moderate 


event of headache in the naloxegol group resulted in discontinuation of the study.  


There was a higher incidence of hyperhidrosis in the naloxegol group compared with the 


Usual Care group (3.2% vs 0.4% of patients, respectively), although this event frequency 


did not meet the specified criteria for common AEs with a notable difference vs the Usual 


Care group. Five hyperhidrosis events were severe in intensity and two of these resulted 


in study discontinuation. One mild event of hyperhidrosis also resulted in study 


discontinuation.  


AEs by relationship to study drug 


During the study, 181 patients (33.9%) in the naloxegol group had AEs considered to be 


related to study drug by the investigator. The most common drug related AEs were: 


abdominal pain (14.8% of patients), diarrhoea (7.9% of patients), flatulence (5.6% of 


patients) and nausea (4.7% of patients). 


AEs by time to first onset 


In general, more AEs were reported for the first time during the first 12 weeks of 


treatment among new patients in the naloxegol group compared with the Usual Care 


group (63.8% vs 47.1% of patients, respectively). After 12 weeks of study drug exposure, 


the overall rates of new AEs between the naloxegol and Usual Care groups were similar 


(41.9% vs 38.9% during >12 to ≤24 weeks and 57.3% vs 53.0% after 24 weeks, 


respectively). 
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Table 77: Adverse events occurring in ≥2% of patients in any treatment group, by preferred 
term, in KODIAC 8 (Safety analysis set) 


Adverse event (MedDRA preferred term) Number (%) of patients
†
 


Naloxegol  


25 mg 


(n=534) 


Usual Care 


 (n=270) 


Total no. of patients with any AE 428 ( 80.1) 194 ( 71.9) 


Abdominal pain 95 ( 17.8) 9 ( 3.3) 


Diarrhoea 69 ( 12.9) 16 ( 5.9) 


Nausea 50 ( 9.4) 11 ( 4.1) 


Back pain 48 ( 9.0) 24 ( 8.9) 


Headache 48 ( 9.0) 13 ( 4.8) 


Flatulence 37 ( 6.9) 3 ( 1.1) 


Arthralgia 33 ( 6.2) 16 ( 5.9) 


Nasopharyngitis 33 ( 6.2) 15 ( 5.6) 


Upper respiratory tract infection 31 ( 5.8) 23 ( 8.5) 


Bronchitis 30 ( 5.6) 12 ( 4.4) 


Vomiting 27 ( 5.1) 15 ( 5.6) 


Abdominal pain upper 27 ( 5.1) 3 ( 1.1) 


Sinusitis 23 ( 4.3) 19 ( 7.0) 


Urinary tract infection 22 ( 4.1) 22 ( 8.1) 


Abbreviations: AE, adverse event. 
†Patients are counted no more than once for incidence of AE by MeDRA preferred term. 


 


Deaths 


Two patients died during the study: one patient in the Usual Care group and one patient 


in the naloxegol 25 mg group. Both deaths were adjudicated as CV deaths and were not 


considered to be related to study drug by the investigator.  


Serious adverse events 


At least one SAE was reported in 9.6% of patients in the naloxegol 25 mg group and 


11.1% of patients in the Usual Care group. A total of 28 patients had more than one 


SAE.  


Discontinuation due to AEs 


Only patients receiving naloxegol 25 mg could have an AE leading to discontinuation of 


study drug. Discontinuation due to study drug was reported in 10.5% of naloxegol 


patients. The most common AEs leading to discontinuation were: diarrhoea (11 [2.1%] 


patients; abdominal pain (9 [1.7%] patients), and vomiting (5 [0.9%] patients). Twenty 


patients had more than one AE leading to discontinuation, including 9 patients who 


discontinued treatment for more than one GI event.  


AEs of special interest 
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AEs of special interest in KODIAC 8 included selected cardiovascular (CV) events (i.e. 


MACE events, congestive heart failure), serious GI adjudicated as bowel perforation 


events, AEs potentially related to abuse liability and AEs potentially related to opioid 


withdrawal. 


Two CV events in each treatment group were adjudicated as MACE: one event in the 


naloxegol group and one event in the Usual Care group were adjudicated as CV deaths; 


one event was adjudicated as acute myocardial infarction in the naloxegol 25 mg group; 


and one event was adjudicated as stroke in the Usual Care group. 


No AEs were adjudicated as bowel perforation events. The proportion of patients with ≥1 


abuse potential AE was similar between the naloxegol 25 mg group and the Usual Care 


group.  


Clinical laboratory parameters 


Over the 52 week treatment period, there were no differences observed in the analyses 


of clinical chemistry, urinalysis or vital signs parameters between the naloxegol 25 mg 


and Usual Care groups.  


There were no notable differences in physical examination findings between patients in 


the naloxegol 25 mg and Usual Care treatment groups during the study. 


Cardiovascular safety 


There were no notable differences in analyses of mean changes in any ECG parameter 


between new patients in the naloxegol 25 mg and Usual Care treatment groups during 


the study.  


Additional safety observations 


The following additional safety observations were also observed: 


 There were no differences in mean change from baseline in mean daily opioid dose 


over the 52 week study period between the naloxegol 25 mg and Usual Care groups 


 There were no differences in average pain intensity scores as assessed by the NRS 


between naloxegol 25 mg and Usual Care treatment groups 


 Over the 52 week treatment period, there were no clinically important differences in 


centrally mediated opioid withdrawal signs as assessed by the mHS between the 


naloxegol 25 mg and Usual Care groups 


 There were no differences between treatment groups with respect to suicidal 


behaviour or ideation as assessed by C-SSRS 


 Use of rescue medication was low and stable over the 52 week study period in the 


naloxegol 25 mg group  


6.9.3 Safety results from the pivotal RCTs 


KODIAC 4 and KODIAC 5 


AEs were recorded in the KODIAC 4 and KODIAC 5 pivotal RCTs which were designed 


to primarily assess the efficacy of naloxegol. The safety results from KODIAC 4 and 5 


are discussed in this section. The methodology for these studies is presented in section 


6.3. The safety evaluations in both studies was based on the Safety analysis set, defined 


as all randomised patients who received at least one dose of study drug. 
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Unless otherwise specified, AE refers to treatment-emergent AE throughout this section. 


AES, SAEs and discontinuations due to AEs 


A summary of AEs observed in KODIAC 4 and KODIAC 5 is presented in Table 78. In 


KODIAC 4 and 5, the majority of reported AEs were mild or moderate in intensity in all 


treatment groups. In both studies, a greater proportion of naloxegol 25 mg patients were 


reported to have at least one AE compared with the naloxegol 12.5 mg and placebo 


groups.  


In KODIAC 4, two patients in the naloxegol 12.5 mg group died during the follow-up 


period (non-small cell lung cancer and cardiac valve replacement complication). Neither 


death was considered by the principal investigator to be related to study drug. SAEs 


were reported in 5.2%, 3.3% and 5.2% of patients in the naloxegol 12.5 mg, 25 mg and 


placebo groups, respectively. A higher proportion of patients in the naloxegol 25 mg 


group discontinued the study due to an AE compared with the naloxegol 12.5 mg and 


placebo groups (4.3%, 10.3% and 5.6% of patients, respectively). 


In KODIAC 5, there were no deaths during the study. SAEs were reported in 6.1%, 3.4% 


and 5.2% of patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. 


A higher proportion of patients in the naloxegol 25 mg group discontinued the study due 


to an AE compared with the naloxegol 12.5 mg and placebo groups (5.2%, 10.3% and 


5.2% of patients, respectively). 


In the anticipated licensed population + Step 3 opioids in both KODIAC 4 and KODIAC 5 


(Table 78), there were no deaths during the study. SAEs were reported in 2.6%, 4.0% of 


patients in the naloxegol 25 mg and placebo groups, respectively. A higher proportion of 


patients in the naloxegol 25 mg group discontinued the study due to an AE compared 


with the placebo groups (3.8% and 2.6% of patients, respectively). 
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Table 78: Summary of adverse events in KODIAC 4 and KODIAC 5 (Safety analysis set) 


 KODIAC 4† KODIAC 5† KODIAC 4 and 5: 
anticipated licensed 


population + Step 3 opioids  


(Weeks 5-12) 


Adverse events 


 


Naloxegol 


12.5 mg 


(n=211) 


Naloxegol 


25 mg 


(n=214) 


Placebo 


(n=213) 


Naloxegol 


12.5 mg 


(n=230) 


Naloxegol 


25 mg 


(n=232) 


Placebo 


(n=231) 


Naloxegol 


25 mg 


(n=156) 


Placebo 


(n=151) 


Any AE, n (%) 104 (49.3) 131 (61.2) 100 (46.9) 137 (59.6) 160 (69.0) 136 (58.9) 50 (32.1) 55 (36.4) 


Any AE leading to 
death, n (%)  


2 (0.9) 0 0 0 0 0 0 0 


Any SAE (including 
events leading to 
death), n (%) 


11 (5.2) 7 (3.3) 11 (5.2) 14 (6.1) 8 (3.4) 12 (5.2) 4 (2.6) 6 (4.0) 


Discontinuation due to 
AEs, n (%) 


9 (4.3) 22 (10.3) 12 (5.6) 12 (5.2) 24 (10.3) 12 (5.2) 6 (3.8) 4 (2.6) 


Abbreviations: AE, adverse event; SAE, serious adverse event.  
†Patients with multiple events in the same category are counted only once in that category. Patients with events in more than one category are counted once in each of those 
categories. 







 


Naloxegol (AstraZeneca) 201 


A summary of AEs observed in KODIAC 4 over the treatment period by baseline laxative 


response group is shown in Table 79. In both populations, a greater proportion of 


naloxegol 25 mg patients had at least one AE compared with the naloxegol 12.5 mg and 


placebo groups. A higher proportion of patients in the naloxegol 25 mg group in both 


populations discontinued due to an AE compared with the naloxegol 12.5 mg and 


placebo groups. 


Table 79: Summary of adverse events in KODIAC 4 by baseline laxative response 


 Anticipated licensed population  Non-LIR population 


Adverse events 


 


Naloxegol 


12.5 mg 


(n=114) 


Naloxegol 


25 mg 


(n=117) 


Placebo 


(n=118) 


Naloxegol 


12.5 mg 


(n=97) 


Naloxegol 


25 mg 


(n=97) 


Placebo 


(n=95) 


Any AE, n (%) 49 (43.0) 68 (58.1) 53 (44.9) 52 (53.6) 61 (62.9) 44 (46.3) 


Any AE leading 
to death, n (%)  


0 0 0 0 0 0 


Any SAE 
(including events 
leading to death), 
n (%) 


3 (2.6) 5 (4.3) 7 (5.9) 6 (6.2) 2 (2.1) 3 (3.2) 


Discontinuation 
due to AEs, n 
(%) 


5 (4.4) 11 (9.4) 4 (3.4) 4 (4.1) 11 (11.3) 6 (6.3) 


Abbreviations: AE, adverse event; LIR, laxative adequate responder; SAE, serious adverse event. 


 


Table 80 shows a summary of AEs observed in KODIAC 5 by baseline laxative response 


group over the treatment period. As observed in KODIAC 4, a higher proportion of 


patients in the naloxegol 25 mg group had at least one AE compared with the naloxegol 


12.5 mg and placebo groups (Table 80).  


Table 80: Summary of adverse events in KODIAC 5 by baseline laxative response 


 Anticipated licensed population Non-LIR population 


Adverse events 


 


Naloxegol 


12.5 mg 


(n=123) 


Naloxegol 


25 mg 


(n=124) 


Placebo 


(n=120) 


Naloxegol 


12.5 mg 


(n=107) 


Naloxegol 


25 mg 


(n=108) 


Placebo 


(n=111) 


Any AE, n (%) 71 (57.7) 84 (67.7) 66 (55.0) 59 (55.1) 70 (64.8) 64 (57.7) 


Any AE leading 
to death, n (%)  


0 0 0 0 0 0 


Any SAE 
(including events 
leading to death), 
n (%) 


4 (3.3) 3 (2.4) 6 (5.0) 7 (6.5) 4 (3.7) 4 (3.6) 


Discontinuation 
due to AEs, n 
(%) 


3 (2.4) 13 (10.5) 7 (5.8) 8 (7.5) 11 (10.2) 4 (3.6) 


 


A summary of AEs occurring in ≥2% of patients in all treatment groups in KODIAC 4 is 


presented in Table 81.  
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In KODIAC 4, the AEs which were reported in >5% of patients in either of the naloxegol 


treatment groups were abdominal pain, diarrhoea, nausea, flatulence and abdominal 


pain upper. In the naloxegol 25 mg treatment group, the most frequently reported AEs 


were abdominal pain (12.6% of patients), diarrhoea (9.3% of patients) and nausea (7.5% 


of patients). In the naloxegol 12.5 mg treatment group, the most commonly reported AEs 


were abdominal pain (8.5% of patients), and nausea (7.1% of patients). Two 


hyperhidrosis events in the naloxegol 25 mg group resulted in study discontinuation. A 


higher proportion of naloxegol 25 mg patients (30.8%) had AEs considered to be related 


to study drug compared with the naloxegol 12.5 mg (18.0% of patients) and placebo 


groups (11.3% of patients).  


In KODIAC 4, there were no notable differences in the proportion of SAEs reported in 


any system organ class across the three treatment groups. Non-cardiac chest pain was 


the only SAE reported by more than one patient in the naloxegol 25 mg group (2 


patients), while pneumonia was the only SAE reported by more than one patient in the 


naloxegol 12.5 mg group. 


The proportion of patients discontinuing the study due to an AE was 4.3%, 10.3% and 


5.6% in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively in KODIAC 4. A 


higher incidence of study discontinuations due to AEs was reported in the naloxegol 25 


mg group compared with the naloxegol 12.5 mg and placebo groups. This was 


predominantly due to a greater incidence of GI events in this treatment group. Note that 


the prevalence of GI events in this study was not unexpected, due to the nature of the 


disease under investigation and the pharmacological action of naloxegol.  


Table 81: Adverse events occurring in ≥2% of patients in any treatment group, by preferred 
term, in KODIAC 4 (Safety analysis set) 


Adverse event (MedDRA preferred term) Number (%) of patients
†
 


Naloxegol 


12.5 mg 


(n=211) 


Naloxegol  


25 mg 


(n=214) 


Placebo 


 (n=213) 


Total no. of patients with any AE 101 (47.9) 129 (60.3) 97 (45.5) 


Abdominal pain 18 (8.5) 27 (12.6) 7 (3.3) 


Diarrhoea 7 (3.3) 20 (9.3) 9 (4.2) 


Nausea 15 (7.1) 16 (7.5) 10 (4.7) 


Flatulence 9 (4.3) 12 (5.6) 4 (1.9) 


Abdominal pain upper 3 (1.4) 11 (5.1) 4 (1.9) 


Hyperhidrosis 0 9 (4.2) 1 (0.5) 


Headache 5 (2.4) 8 (3.7) 4 (1.9) 


Back pain 0 7 (3.3) 5 (2.3) 


Upper respiratory tract infection 6 (2.8) 6 (2.8) 6 (2.8) 


Vomiting 3 (1.4) 6 (2.8) 7 (3.3) 


Abdominal distension 7 (3.3) 5 (2.3) 4 (1.9) 


Fall 3 (1.4) 3 (1.4) 5 (2.3) 


Abbreviations: AE, adverse event. 
† Patients are counted no more than once for incidence of AE by MeDRA preferred term. 
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A summary of AEs occurring in ≥2% of patients in all treatment groups in KODIAC 5 is 


presented in Table 82.  


In KODIAC 5, the AEs which were reported in >5% of patients in either naloxegol 


treatment group were abdominal pain, diarrhoea, nausea, vomiting, flatulence, headache 


and back pain. The most frequently reported AEs in the naloxegol 25 mg group were 


abdominal pain (19.0% of patients), diarrhoea (9.1% of patients) and nausea (8.6% of 


patients). Abdominal pain, diarrhoea and nausea were the most frequently reported AEs 


in the naloxegol 12.5 mg treatment group (10.9%, 7.8%, and 6.1% of patients, 


respectively). The majority of GI events in the naloxegol 25 mg group began within the 


first week of study treatment. Most GI AEs were mild or moderate in intensity. Given the 


nature of the disease under investigation and the pharmacological mechanism of action 


of naloxegol, the increased prevalence of GI-related AEs in this study was not 


unexpected. 


Two moderate events of hyperhidrosis in the naloxegol treatment groups resulted in 


study discontinuation. A higher proportion of patients in the naloxegol 25 mg group 


(34.1% of patients) had AEs considered to be related to study drug compared with the 


naloxegol 12.5 mg (23.0% of patients) and placebo groups (20.8% of patients). 


In KODIAC 5, the frequency and types of SAEs reported during the study were similar 


across treatment groups. At least one SAE was reported in 6.1%, 3.4% and 5.2% of 


patients in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. The 


proportion of patients discontinuing the study due to an AE was 5.2%, 10.3% and 5.2% 


in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively in KODIAC 5. The 


higher incidence of discontinuation due to an AE in the naloxegol 25 mg groups was 


predominantly due to a higher incidence of GI-related discontinuations in this treatment 


group.  
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Table 82: Adverse events occurring in ≥2% of patients in any treatment group, by preferred 
term, in KODIAC 5 (Safety analysis set) 


Adverse event (MedDRA preferred term) Number (%) of patients
†
 


Naloxegol  


12.5 mg 


(n=230) 


Naloxegol  


25 mg 


(n=232) 


Placebo 


 (n=231) 


Total no. of patients with any AE 130 (56.5) 154 (66.4) 130 (56.3) 


Abdominal pain 25 (10.9) 44 (19.0) 18 (7.8) 


Diarrhoea 18 (7.8) 21 (9.1) 10 (4.3) 


Nausea 14 (6.1) 20 (8.6) 10 (4.3) 


Vomiting 7 (3.0) 14 (6.0) 6 (2.6) 


Flatulence 4 (1.7) 14 (6.0) 7 (3.0) 


Headache 12 (5.2) 12 (5.2) 8 (3.5) 


Back pain 12 (5.2) 12 (5.2) 4 (1.7) 


Pain in extremity 5 (2.2) 7 (3.0) 1 (0.4) 


Sinusitis 3 (1.3) 7 (3.0) 2 (0.9) 


Nasopharyngitis 2 (0.9) 7 (3.0) 1 (0.4) 


Abdominal pain upper 5 (2.2) 6 (2.6) 3 (1.3) 


Abdominal distension 4 (1.7) 6 (2.6) 5 (2.2) 


Fatigue  3 (1.3) 6 (2.6) 3 (1.3) 


Hypertension 2 (0.9) 6 (2.6) 2 (0.9) 


Upper respiratory tract infection 3 (1.3) 5 (2.2) 6 (2.6) 


Anxiety 5 (2.2) 4 (1.7) 4 (1.7) 


Dizziness 8 (3.5) 3 (1.3) 5 (2.2) 


Fall 6 (2.6) 1 (0.4) 3 (1.3) 


Blood thyroid stimulating hormone increased 5 (2.2) 0 0 


Abbreviations: AE, adverse event. 
† Patients are counted no more than once for incidence of AE by MeDRA preferred term. 
 
 


AEs of special interest 


AEs of special interest in KODIAC 4 and 5 included selected CV events (i.e. MACE 


events, congestive heart failure), AEs potentially related to blood pressure changes, 


serious GI events adjudicated for bowel perforation, AEs potentially related to abuse 


liability and AEs potentially related to opioid withdrawal.  


In KODIAC 4, three CV events were adjudicated as MACE; one patient with acute 


myocardial infarction in the naloxegol 25 mg group, and one patient with acute 


myocardial infarction and CV death in the naloxegol 12.5 mg group. None of these 


events were considered related to study drug. In KODIAC 5, two CV events were 


adjudicated as MACE in the placebo group. There were no notable differences in AEs 


related to changes in blood pressure and no AEs adjudicated as bowel perforation 


events in either study. 
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In both KODIAC 4 and 5, the frequency of AEs potentially related to abuse liability was 


low and comparable between the naloxegol and placebo groups. In KODIAC 4, 


naloxegol treatment was not associated with a higher frequency of AEs identified as drug 


withdrawal compared with placebo. In KODIAC 5, a higher proportion of patients in the 


naloxegol 25 mg group had AEs of drug withdrawal compared with patients in the 


naloxegol 12.5 mg and placebo groups (4, 1 and 0 patients, respectively). 


Cardiovascular safety 


In both studies, naloxegol treatment was not associated with clinically important changes 


in ECG parameters across treatment groups. In addition, there were no clinically 


important differences in outlier analysis for systolic and diastolic blood pressure, heart 


rate or QTcF at any time point throughout the study, including the immediate 1–2 hours 


post first dose observation period between the naloxegol and placebo groups.  


Additional safety observations 


The following additional safety observations were also observed: 


 The AE profile of patients with baseline LIR status was comparable to that of the 


overall Safety analysis set in both KODIAC 4 and KODIAC 5 


 There were no differences in mean daily average or worst pain intensity scores as 


measured by the NRS between the treatment groups in both studies 


 There were no clinically important increases or decreases in mean daily opioid dose 


between any of the treatment groups in KODIAC 4 and 5 


 In both studies, there were no clinically important differences in centrally mediated 


opioid withdrawal signs as assessed by the mHS 


 There were no clinically important changes in laboratory, vital signs, or physical 


examination parameters in patients receiving naloxegol in KODIAC 4 and 5 


 In both studies there were no notable differences across treatment groups with 


respect to suicidal behaviour or ideation as assessed by C-SSRS and AEs 
 


Post-hoc analyses: KODIAC 4 and KODIAC 5 


A post-hoc analysis performed in the anticipated licensed population and anticipated 


licensed population + Step 3 opioids in KODIAC 4 and KODIAC 5 showed that the 


respective doses of naloxegol do not interfere with the analgesic effects of opioids. 


Consistent with the results from the ITT population, there were no clinically meaningful 


increases from baseline in pain intensity scores in as measured by the NRS in patients 


receiving naloxegol (Table 83).
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Table 83: Analysis of MID change from baseline to NRS pain Week 1-12 in KODIAC 4 and KODIAC 5 (Safety analysis set) 


 KODIAC 4 KODIAC 5 


 Anticipated licensed population Anticipated licensed population 
+ 3 step opioids 


Anticipated licensed population Anticipated licensed population + 
3 step opioids 


Change from 
baseline 
category  


Naloxegol 


25 mg (N=117) 


Placebo 


(N=118) 


Naloxegol 


25 mg (N=87) 


Placebo 


(N=77) 


Naloxegol 


25 mg  


(N=122) 


Placebo 


(N=120) 


Naloxegol 


25 mg  


(N=88) 


Placebo 


(N=83) 


Increase in ≥2 
from baseline, n 


(%) 


0 4  


(3.4) 


0 4  


(5.2) 


4  


(3.3%) 


1  


(0.8%) 


3  


(3.4) 


0 


OR
† 


(95%CI) NA  NA  4.034  


(0.444, 36.627) 


 NA  


RR
†
 (95%CI) NA  NA  3.934  


(0.446, 34.963) 


 NA  


ARR
† 


(95%CI) -0.034  


(-0.067, -0.001) 


 -0.052  


(-0.102, -0.002) 


 0.024  


(-0.011, 0.060) 


 0.034  


(-0.004, 0.072) 


 


Decrease in ≥2 
from baseline 


9  


(7.7) 


6  


(5.1) 


7  


(8.0) 


4  


(5.2) 


3  


(2.5) 


2  


(1.7) 


3  


(3.4) 


2  


(2.4) 


OR (95%CI) 1.556  


(0.536, 4.518) 


 1.597  


(0.449, 5.679) 


 1.487  


(0.244, 9.063) 


 1.429  


(0.233, 8.777) 


 


RR (95%CI) 1.513  


(0.556, 4.116) 


 1.549  


(0.471, 5.089) 


 1.475  


(0.251, 8.674) 


 1.415  


(0.242, 8.255) 


 


ARR (95%CI) 0.226  


(-0.036, 0.089) 


 0.029 


 (-0.047, 0.104)  


 0.008  


(-0.028, 0.044) 


 0.010  


(-0.040, 0.060) 


 


Abbreviations: ARR, absolute risk reduction MID, minimally important difference; NRS, numeric rating scale; OR, odds ratio; RR, relative risk. 
†RR, OR, and ARR are based on an unstratified analysis. 
Note: NRS pain score consists of an integer scale from 0 (no pain) to 10 (worst imaginable pain). Negative changes indicate improvement (i.e. less pain). 
Note: Percentages are based on the number of patients (N) with non-missing baseline and post-baseline NRS scores in each treatment group at each assessment. 
Note: OR, RR and ARR: placebo is the reference treatment group; Note: RR, OR, and ARR are based on an unstratified analysis. 
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Patient willingness to take naloxegol again 


A post-hoc analysis carried out in the anticipated licensed population and anticipated 


licensed population + Step 3 opioids groups in KODIAC 4 and KODIAC 5 (Table 84), 


showed a patient willingness to take naloxegol again in a higher percentage of patients 


in the naloxegol group compared with placebo (KODIAC 4: 74.4% vs.69.5% respectively, 


in the anticipated licensed population; 71.3% vs 68.8% respectively in the anticipated 


licensed population + Step 3 opioids; KODIAC 5: 67.7 vs 63.3% in the anticipated 


licensed population; 65.2% vs. 60.2% in the anticipated licensed population + Step 3 


opioids). Thus suggesting that any adverse events resulting from the use of naloxegol 


are not considered severe enough by the patient to outweigh the benefit of using 


naloxegol.
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Table 84: Summary of patient willingness to take drug again in KODIAC 4 and KODIAC 5 (Safety analysis set) 


  KODIAC 4 KODIAC 5 


  Anticipated licensed 
population 


Anticipated licensed 
population + 3 step 


opioids 


Anticipated licensed 
population 


Anticipated licensed 
population + 3 step 


opioids 


Category 


 


Willingness to take 
drug again 


Naloxegol 


25 mg 


Placebo 


 


Naloxegol 


25 mg 


Placebo 


 


Naloxegol 


25 mg 


Placebo 


 


Naloxegol 


25 mg 


Placebo 


 


All patients n 117 118 87 77 124 120 89 83 


Yes 87 (74.4) 82 (69.5) 62 (71.3) 53 (68.8) 84 (67.7) 76 (63.3) 58 (65.2) 50 (60.2) 


No 21 (17.9) 26 (22.0) 18 (20.7) 18 (23.4) 27 (21.8) 38 (31.7) 23 (25.8) 28 (33.7) 


 Unknown 9 (7.7) 10 (8.5) 7 (8.0) 6 (7.8) 13 (10.5) 6 (5.0) 8 (9.0) 5 (6.0) 


Patient 
completing 


n 98 99  72 67  90 96 89 66 


Yes 82 (83.7) 78 (78.8) 58 (80.6) 50 (74.6) 77 (85.6) 69 (71.9) 58 (65.2) 46 (69.7) 


No 12 (12.2) 19 (19.2) 15 (22.4) 10 (13.9) 12 (13.3) 26 (27.1) 23 (25.8) 19 (28.8) 


 Unknown 4 (4.1) 2 (2.0) 2 (3.0) 4 (5.6) 1 (1.1) 1 (1.0) 8 (9.0) 1 (1.5) 


Patients 
prematurely 
discontinued 


n 19 19 15 10 34 24 26 17 


Yes 5 (26.3) 4 (21.1) 4 (26.7) 3 (30.0) (7 (20.6) 7 (29.2) 4 (15.4) 4 (23.5) 


No 9 (47.42) 7 (36.8) 8 (53.3) 3 (30.0) 15 (44.1) 12 (50.0) 15 (57.7) 9 (52.9) 


 Unknown 5 (26.31) 8 (42.1) 3 (20.0) 4 (40.0) 12 (35.3) 5 (20.8) 7 (26.9) 4 (23.5) 
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6.9.4 Other relevant safety data 


KODIAC 9 


KODIAC 9 was a study designed to examine the impact of renal impairment on the 


pharmacokinetics of naloxegol 25 mg in patients with renal impairment classified as 


moderate, severe, or end-stage renal disease (ESRD) (71).  


In patients with moderate or severe renal impairment, geometric mean area under the 


plasma concentration-time curve (AUC) was increased 1.7-fold and 2.2-fold, respectively 


compared with healthy controls. Maximum plasma concentrations (Cmax) were also 


increased in patients with moderate (1.1-fold) or severe (1.8-fold) impairment. Both of 


these results were driven by higher exposures in two patients in each of the moderate 


and severe impairment groups; all other patients had similar exposures to the control 


group. ESRD patients had similar exposures overall. Patients with ESRD had 29% lower 


Cmax compared with control patients. Other plasma pharmacokinetic parameters were 


minimally affected by renal impairment. Exposure to naloxegol was unaffected by the 


extent of renal impairment; no correlation was observed between either AUC or Cmax and 


estimated glomerular filtration rate. Haemodialysis was an ineffective means of naloxegol 


clearance. Overall, naloxegol was well-tolerated in all treatment groups.  


The study concluded that renal impairment had the potential to adversely affect 


clearance by hepatic and gut metabolism resulting in the increased exposures that were 


seen in outliers of the patients with moderate and severe renal impairment. 


KODIAC 10 


The aim of KODIAC 10 was to assess the pharmacokinetics of naloxegol 25 mg in 


patients with mild (Child-Pugh class A) or moderate (Child-Pugh class B) hepatic 


impairment versus healthy controls (72). Study patients were matched for age, sex and 


BMI.  


Despite having similar maximum plasma concentrations (Cmax), patients with hepatic 


impairment demonstrated a 17–18% reduction in the area under the plasma 


concentration versus time curve (AUC). These findings were unexpected based on the 


fact that naloxegol clearance is primarily via the hepatic route. Patients with moderate 


hepatic impairment demonstrated shorter time to Cmax compared with patients with mild 


impairment and controls (0.6 hours vs 2.3 hours and 2.0 hours, respectively). The mean 


apparent terminal half-life was shorter in patients with mild and moderate hepatic 


impairment compared with healthy controls (9.6, 7.5 and 11.3 hours, respectively).  


The study concluded that the observed reductions in AUC and terminal half-life in 


patients with hepatic impairment may be due to reductions in enterohepatic recycling of 


naloxegol. Overall, in KODIAC 10, naloxegol was generally well tolerated. In addition, the 


effects of mild or moderate hepatic impairment on the pharmacokinetics and safety of 


naloxegol were minimal. 
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6.9.5 Give a brief overview of the safety of the technology in relation to the 
decision problem 


Please refer to the summary box at the beginning of Section 6.9 for further details. 


6.10 Interpretation of clinical evidence 


6.10.1 Please provide a statement of principal findings from the clinical 
evidence highlighting the clinical benefit and harms from the 
technology.  


The clinical evidence is discussed in section 6.  


Clinical benefit 


Patients who develop opioid-induced constipation that is not adequately relieved by 


currently available laxative(s) have a clear unmet clinical need. Naloxegol is the first 


product to have demonstrated efficacy in LIR patients who were a pre-specified sub 


group in a well-designed robust phase 3 clinical program. 


Naloxegol in the management of opioid-induced constipation offers patients and 


healthcare professionals a number of clinical benefits that currently available treatments, 


including laxative(s), do not provide: 


 Targeted mode of action by acting peripherally as a mu-opioid antagonist, thereby 


reversing the constipating effects of opioids (33) 


 Designed not to cross the blood brain barrier, thereby preserving analgesia with no 


requirement for alteration of the opioid dose (33) 


 Offers a simple oral, once daily mechanistic approach to addressing OIC (unlike 


methylnaltrexone) 


o A single daily dose may be less than the volume of currently available laxatives 


required to achieve highest tolerated effective dose. 


o Does not require additional fluid intake (unlike e.g. macrogols where the daily dose 


should be dissolved in 375 ml of water) (73) 


o Palatable tablet unlike lactulose oral solution or docusate sodium  oral suspension 


(74, 75) 


 Single 25 mg dose independent of underlying opioid molecule or opioid dose offering 


a simple and flexible  management for patients and healthcare professionals (33) 


o Dose titration not necessary (a half dose tablet is available if down-titration due to 


adverse events is necessary). 


 Durable, sustained and predictable efficacy increasing median spontaneous bowel 


movements (SBMs) per week from 1.1 to 4.9 in KODIAC 4 and from 1.1 to 4.4 in 


KODIAC 5 across Weeks 1 to 12 (51-53) (Corresponding values for the placebo arm 


are 1.2 to 3.2 for KODIAC 4 and 1.5 to 3.2 for KODIAC 5) 


o This increase over baseline is meaningful to patients who report that even an 


increase of 1 SBM per week has a positive impact on their lives (17)  


 Offers symptomatic improvement and enhanced QoL to already burdened patients, 


including reducing straining, one of the most bothersome symptoms of constipation 


(51, 52) 


 Data in OIC patients with up to 52 weeks usage demonstrated no safety concerns 


compared to standard of care (76).  
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 Has the potential to improve pain management as OIC can cause patients to skip or 


reduce their opioid therapy in order to have a bowel movement (7, 12, 13).   


Clinical harm 


Naloxegol has been studied in OIC patients for up to 52 weeks of therapy. Treatment 


emergent adverse events (AEs), mainly GI in origin, were experienced more in naloxegol 


patients compared to placebo patients. However, these AEs were transient and in 


KODIAC 7 (roll over from KODIAC 4) the difference between active and placebo arms 


was negligible (77). 


6.10.2 Please provide a summary of the strengths and limitations of the 
clinical-evidence base of the intervention. 


Strengths of the evidence base 


The naloxegol clinical trial programme 


The naloxegol clinical trial programme was the first to have pre-specified efficacy 


outcomes in laxative inadequate responders (LIR patients), targeting a patient sub-group 


with an unmet clinical need. Two (KODIAC 4 and 5) replicate, robustly designed, double 


blind, randomised Phase III studies recruited 720 LIR patients across 3 treatment arms: 


25 mg naloxegol, 12.5 mg naloxegol and placebo from non over lapping sites. Patients 


enrolled in KODIAC 4 were able to roll over into KODIAC 7, a safety extension study that 


also recruited de-novo patients. This study was also double blinded. KODIAC 8 was a 52 


week open label safety study recruiting about 90% de-novo patients with the remaining 


10% rolling over from KODIAC 7. The robust study designs and long term safety data 


included in this submission provide a strong evidence base to support the use of 


naloxegol. 


Study patient population 


Patients recruited into the Phase III study programme were opioid users who either were 


not using laxative(s) for a variety of reasons or whom were using laxative(s) but without 


full relief of their constipation symptoms (laxative inadequate responders [LIR]). The 


latter patient group forms the anticipated licensed population in terms of the naloxegol 


marketing authorisation. A key strength of the Phase III programme was the inclusion of 


this pre-specified sub-group of laxative inadequate responders (the anticipated licensed 


population) in both KODIAC 4 and KODIAC 5, which were powered to detect statistically 


significant differences in response to study drug. The randomisation procedure in 


KODIAC 4 and 5 was designed to ensure that a minimum of 50% of patients in each 


treatment arm in both studies were classified as LIR at baseline. This enabled robust 


comparisons of naloxegol versus placebo to be made in the anticipated licensed 


indication.  


Study endpoints 


Treatment- responders 


SBM is recognised as a robust and clinically meaningful measure commonly employed in 


clinical studies to assess the efficacy of a treatment for both OIC and chronic 


constipation resulting from other causes (78-80). In the naloxegol trials this endpoint was 


defined as the percentage of patients with ≥3 SBMs per week with improvement from 
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baseline of ≥1 SBM per week for ≥9 out of 12 study weeks and 3 out of the last 4 study 


weeks. This meant that efficacy had to be maintained throughout the 12 week treatment 


period for patients to be classified as responders. The definition of responder is 


discussed in more detail in section 6.3.7. 


Improvement in days per week with a SBM 


The definition of treatment responders does not fully describe the potential benefits that 


naloxegol 25 mg may offer to OIC patients as it only requires ≥3 SBMs per week and ≥1 


SBM over baseline per week. The measurement of the actual number of SBMs per week 


helps to define the true level of improvement in bowel function and also reassures the 


patient as their bowel function returns to a frequency more closely aligned with their pre-


opioid usage bowel function. 


Symptom control as evidenced by patient reported outcomes 


Health-related quality of life was assessed using two constipation specific, patient-


reported questionnaires, the PAC-SYM and the PAC-QoL, both have been used 


previously in clinical trials of patients with OIC (80, 81). The PAC-SYM was selected as it 


has been used in previous trials of constipation and in patients taking opioids for pain (7) 


and has undergone some validation in OIC patients in The Netherlands (62). The PAC-


QoL is the most frequently used instrument for the assessment of quality of life in 


patients with constipation (13). In addition, and most importantly, EQ-5D data were 


collected at randomisation and at Weeks 4 and 12 enabling in-trial estimates of health 


utility to be obtained.  


Other end points were related to changes in constipation symptoms including degree of 


straining and stool consistency. These were relevant endpoints given that infrequent 


BMs and straining are reported by patients as the most “bothersome” of their opioid 


induced GI side-effects (7, 11). In addition, a recent study to identify the symptoms for 


investigation in clinical studies that are most important to patients with chronic 


constipation reported that the frequency and consistency of BMs were considered by 


patients as their most important symptoms (82), further demonstrating the importance of 


these endpoints and the relevance of their inclusion in KODIAC 4 and 5. 


The British National Formulary provides a useful definition of constipation from a patients 


perspective; defined as the passage of hard stools less frequently than the patient's own 


normal pattern. The patient reported outcomes used in the naloxegol Phase III clinical 


program align to this definition (83).   


Rescue medication 


Naloxegol patients in the Phase III clinical studies required less rescue medication than 


the placebo arm supporting the efficacious nature of the investigational drug. Chronic 


pain patients may have a heavy pill burden related to their pain and to other co-


morbidities, so reducing as required medications in this patient group is a benefit.  


Pain control 


Opioids relieve pain by acting centrally on mu-opioid receptors while the side effect of 


constipation is a result of peripheral agonism along the GI tract. Any medication with a 


mu-opioid antagonist action designed for the relief of constipation should work only at 


peripheral mu-opioid receptors with no central activity which could compromise pain 
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control. The naloxegol clinical trial program measured pain control for the duration of 


KODIAC 4 and 5 and demonstrated that pain scores as measured by a VAS did not 


change when patients received the active therapy.   


Safety  


The Phase III program across KODIAC 4, 5, 7 and 8 with treatment up to 52 weeks has 


demonstrated no safety issues with the use of naloxegol.  Early onset GI tract side 


effects were generally mild and transient in nature.  


 


Limitations of the evidence base 


LIR definition:  The rationale for the LIR definition used in the naloxegol Phase III 


program is discussed in section 6.3.7. While this definition aligns with the ROME criteria 


for defining constipation, 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX (29).   


Cancer pain patients: The KODIAC 6 Phase III study which was designed to recruit 


only cancer pain patients is discussed in section 6.5.5. While it may be perceived as a 


limitation of the evidence base, it is AstraZeneca’s position, and the position that the 


CHMP ultimately endorsed by granting naloxegol’s positive opinion, which included 


cancer pain patients, that there is no scientific rationale to expect the pharmacodynamic 


properties of naloxegol to differ in this patient population. Hence, the extrapolation of the 


available safety and efficacy data to the treatment of OIC in cancer pain patients is 


justified. 


Comparator:  The use of a placebo comparator arm in a Phase III clinical study is not 


considered ideal. However, the prescription of laxatives is influenced by fashion 


availability and cost, and there is wide variation in their use between clinicians and 


countries (84, 85). Additionally, there is very little robust clinical evidence comparing one 


laxative against another that helps to inform on the best laxative to choose as a 


comparator in Phase III studies. The evidence base for most commonly used laxatives is 


largely empirical in nature. Choosing a laxative that would subsequently be acceptable to 


all study sites in a global Phase III program was therefore challenging and following 


consultation with the regulatory agencies placebo was agreed as the comparator arm in 


the pivotal Phase III studies.   


 


6.10.3 Please provide a brief statement of the relevance of the evidence base 
to the decision problem. Include a discussion of the relevance of the 
outcomes assessed in clinical trials to the clinical benefits experienced 
by patients in practice. 


Study patient population 


The World Health Organisation (WHO) 3-step analgesic ladder forms the basis of 


managing moderate to severe pain in the western world in both cancer and non-cancer 


pain patients (65). Steps 2 and 3 of this ladder introduce the use of weak and strong 


opioids, respectively. The patient population in the naloxegol clinical trial program 
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represents pain patients being treated according to Steps 2 and 3 of the WHO analgesic 


ladder (65).  


The two pivotal studies presented in this submission include an adequately powered 


subgroup of patients who are classified as having had an inadequate response to 


laxative(s). Therefore, in keeping with NICE’s remit to assess new technologies in line 


with their licensed indication, the evidence base presented is relevant to the decision 


problem.  


Evidence for an additional subgroup of the licensed population who were receiving a 


Step 3 opioid at baseline for the management of pain has been included in the 


submission. The relevance of this subgroup is highlighted in NICE CG 140 which 


recommends laxative treatment to be taken regularly at an effective dose for all patients 


strong opioids are initiated (40). Additionally, this NICE guidance states that the risk of 


the development of constipation in nearly all patients initiated on Step 3 opioids should 


be discussed by the clinician when prescribing the opioid. Moreover, the resource use 


questionnaire that informs the health economic model demonstrated that the majority of 


resource utilisation is driven by this group of opioids users (see section 10.28), and this 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXX     


Comparators 


NICE requested that the main comparator in the overall OIC population should be oral 


laxative treatment. However, in light of the following:- 


 The anticipated LIR indication where patients would be suitable for naloxegol 


following an inadequate response to one laxative class (please see section 6.3.7 for 


further detail)  


 The absence of national guidelines and sub-national protocols resulting in the typical 


2nd line approach for OIC patients of switching laxative class or using a combination of 


classes based on individual patient profile (please see section 2.1 for further detail) 


 The potentially multifactorial nature of the patient’s constipation (please see section 


2.1 for further detail) 


- the main comparison presented in this submission is the comparison of naloxegol 


versus placebo or naloxegol in combination with bisacodyl versus placebo in 


combination with bisacodyl (where bisacodyl is used as a proxy for stimulant laxatives 


used as required). These comparisons have been made in order to demonstrate that (1) 


naloxegol is both a clinically effective and cost-effective option from 2nd line, enabling 


physician choice and flexibility over where to introduce naloxegol, for example based on 


the individual patient need, and that (2) naloxegol is an effective approach when used in 


combination with additional laxative therapy as required when the opioid is one of 


several contributors to the patient’s constipation. 


The evidence base for both of these comparisons comes from in-trial data from the 


naloxegol clinical trial programme. While the KODIAC trials did not include a head-to-


head comparison of naloxegol versus oral laxative(s) they did allow for the use of 


bisacodyl as rescue therapy in both the naloxegol and placebo arms. Therefore, in the 


absence of direct head-to-head data and a lack of published data pertaining to the 


efficacy of oral laxatives precluding a comparison by indirect means a comparison of 


SBMs in the naloxegol arm with all BMs in the placebo plus bisacodyl arm has been 
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presented. It is assumed that a comparison with “as required” laxatives may be 


appropriate for some patients within the licensed population of laxative inadequate 


responders as these patients need only have received one prior laxative to qualify as LIR 


and physicians may, therefore, consider the use of “as required” laxatives, or the use of 


naloxegol, as a suitable treatment option. 


An additional comparison of all BMs in the naloxegol plus bisacodyl arm versus all BMs 


in the placebo plus bisacodyl arm has also been included. This latter scenario is 


intended to show the efficacy of naloxegol when used in combination with an as required 


stimulant laxative versus the use of an as required stimulant laxative alone; a scenario 


that is very plausible in clinical practice given the multifactorial nature of constipation 


discussed in section 2 of this submission and the likely self-medication by patients with 


over the counter laxative(s).  


NICE requested additional comparisons with methylnaltrexone, naloxone-oxycodone and 


rectal interventions for the population defined as “adults in whom oral laxatives have 


provided inadequate relief”. Given naloxegol’s anticipated licensed indication in patients 


who have experienced an inadequate response to laxative(s), this subgroup is no longer 


felt to be appropriate as it could be interpreted as laxative refractory patients, i.e. those 


patients who have exhausted all treatment options with laxatives, rather than naloxegol’s 


indication in patients who have experienced an inadequate response to one or more 


laxatives.   


Despite this, methylnaltrexone, naloxone-oxycodone and rectal interventions may be 


suitable comparators for a proportion of naloxegol’s licence and so a comparison with 


each has been presented.  However, there are several limitations to these comparisons 


including their place in current therapy and limited use in clinical practice. 


Methylnaltrexone for example, is restricted for use in patients with advanced illness in 


palliative care, needs to be administered by subcutaneous injection and is consequently 


reserved or restricted on many formularies for last-line rescue therapy meaning very few 


patients actually receive it in UK clinical practice (86, 87).  Indeed, according to the 


HSCIC data in the year to June 2014, only 781 methylnaltrexone injections have been 


prescribed in primary care (24). Naloxone-oxycodone similarly has very restricted use 


due to its formulation as a combination product in a fixed dose ratio that limits the dose 


of oxycodone that can be administered; many patients require a higher dose than the 40 


mg it is possible to give in combination with naloxone. In addition, it has been shown to 


be not cost-effective versus the free combination of oxycodone and laxative(s) when 


prescribed separately (22, 25) and has consequently been “black-listed”, that is to say 


prohibited from being used, by a number of authorities (20-22). Rectal interventions 


include suppositories and enemas, which besides from being unpleasant to administer 


(23)  and having unpleasant consequences when they take effect, need to be 


administered either in hospital or by a community nurse. In contrast, naloxegol is a once 


daily, oral therapy that offers the flexibility to be used independently of the opioid 


prescribed, does not require dose titration and does not involve any additional healthcare 


utilisation. Due to its mechanism of action and oral dosing it can be administered as 


maintenance therapy for the duration of opioid use and so alleviates the symptoms of 


OIC before the need for the rescue therapies described above.   
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The importance of BMs to patients  


Patients report infrequent BMs to be one of the most “bothersome” of their OIC 


symptoms (7, 11). 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXX. The KODIAC trial definition of response to treatment, 


which included the requirement for an improvement in the number of SBMs from 


baseline that was sustained for the study period, can be regarded as clinically 


meaningful. The importance patients place on having a BM can be further verified by the 


finding that up to 49% of patients either miss, reduce or stop using their opioid 


medication in order to have a BM (7, 12, 13), resulting in suboptimal analgesia. 


Additional benefits of naloxegol, may therefore, include improvements in pain 


management as patients become more compliant to their opioid medication once this 


barrier to optimal use has been removed. 


Treatment- responders 


The definition of responder is discussed in section 6.3. 


Constipation, whatever the underlying mechanistic cause, is a distressing condition that 


impacts on patients QoL. The continual need to strain to pass a bowel movement can 


also lead to other lower GI problems such as haemorrhoids and rectal bleeding. Relief of 


constipation is therefore a clinically important outcome that should have a positive impact 


on QoL. In the KODIAC studies, approaching 50% of LIR patients have at least 3 SBMs 


per week (responder) compared to approx. 30% in the placebo arm which for individual 


patients is a meaningful improvement over baseline (see section 6.5 for full information).  


Improvement in SBM (in LIR population) 


A key outcome in treating constipation is to return the patients bowels movements to a 


frequency consistent with the pre-constipation state. A study of 1055 factory workers in 


the UK in 1965 found that 99% of the working population maintained a bowel frequency 


of between three bowel movements per day and three per week (88).   


The mean weekly SBMs with naloxegol 25 mg for weeks 1 to 12 of the Phase III studies 


was 4.4 and 4.9 which fits within the findings of Connell et al, 1965 (88) and is 


suggestive of a return to a normal but individualised weekly bowel movement pattern for 


patients.  


Patient reported outcomes (in LIR population) 


The KODIAC studies demonstrated improvements in patient reported outcomes for 


naloxegol compared to placebo across a spectrum of symptom domains (abdominal, 


bowel and stools) and in QoL instruments.  Naloxegol 25 mg compared with placebo was 


shown to improve across all domains.  Results from the EQ-5D demonstrated that a 


higher proportion of patients in the naloxegol group reported no problems over the 


treatment period compared with placebo. At 12 weeks, naloxegol was associated with 


greater improvements in the anxiety and depression, and mobility domains. 


Other endpoints were related to changes in constipation symptoms, including degree of 


straining and stool consistency. These were relevant endpoints given that infrequent 


BMs and straining are reported by patients as the most “bothersome” of their opioid 


induced GI side-effects (7, 11). In addition, a recent study to identify the symptoms for 
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investigation in clinical studies that are most important to patients with chronic 


constipation reported that the frequency and consistency of BMs were considered by 


patients as their most important symptoms (82), further demonstrating the importance of 


these endpoints and the relevance of their inclusion in KODIAC 4 and 5.  


It should be noted that patients with OIC have an underlying pain condition that will be 


little impacted by relief of their constipation and this co-morbidity will itself have a 


negative impact on overall QoL.  Any improvement in QoL as a result of relief from 


constipation, a secondary condition, is therefore clinically meaningful in these patients.  


Improvement in symptoms (in LIR population) 


Based on scientific advice from the CHMP that it is not just an improvement in the 


number of BMs but also an improvement in OIC symptoms that are important to patients 


when assessing the overall efficacy of a treatment for OIC, an additional efficacy 


response endpoint was added that took accompanying constipation symptoms into 


account. Straining when passing stools, the consistency of the stools passed and 


feelings of incomplete evacuation can all be uncomfortable for patients and contribute to 


the burden of their disease. Considering not just SBMs, an objective endpoint, but 


patient reported symptoms, a subjective endpoint, treatment with naloxegol continued to 


show improved efficacy over the placebo arm.  


Use of rescue medication (in LIR population) 


In a clinical setting it is highly likely that patients will either self-medicate with as required 


laxative(s) or be prescribed them by their clinician when they show symptom 


deterioration or inadequate symptom relief despite use of a chronic daily maintenance 


laxative therapy.  


The addition of a stimulant laxative such as bisacodyl to naloxegol 25 mg when a patient 


has not experienced a SBM for 72 hours is likely to be consistent with a patient’s own 


self-management of their condition. The use of as required medication in the naloxegol 


25 mg study arm was on average equivalent to less than two (i.e. 10 mg) doses per 


week per patient. The increased response observed with naloxegol 25 mg plus as 


required bisacodyl supports that in addition to constipation occurring as a direct result of 


mu-opioid receptor agonism, there are other multifactorial elements to patients’ 


constipation.  


Impact of naloxegol treatment on pain relief 


OIC can cause patients to adjust their daily opioid dose (either by reducing or omitting 


doses) impacting pain management (17). By relieving constipation and removing the 


tendency to reduce opioid medication, adherence to pain treatment would be expected to 


improve and therefore overall pain management will be stabilised.  


Any decrease in analgesia as a result of naloxegol administration is clearly undesirable. 


Given naloxegol’s mechanism of action as an opioid receptor antagonist it may be 


hypothesised that in addition to relieving the unwanted side-effects of opioids, namely 


constipation, naloxegol may also interfere with their analgesic effects. However, 


analgesia is mediated through centrally located opioid receptors, unlike constipation, 


which is a result of the activation of peripheral mu-opioid receptors in the GI tract. Unlike 


other PAMORAs, naloxegol’s chemical structure includes a pegylated entity which 
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increases its molecular weight and reduces its ability to cross the blood-brain barrier, 


thereby preventing it from interfering with a patient’s pain management. The inclusion of 


this endpoint provides clinical evidence to support this theory.  


6.10.4 Identify any factors that may influence the external validity of study 
results to patients in routine clinical practice; for example, how the 
technology was used in the trial, issues relating to the conduct of the 
trial compared with clinical practice, or the choice of eligible patients. 
State any criteria that would be used in clinical practice to select 
patients for whom treatment would be suitable based on the evidence 
submitted. What proportion of the evidence base is for the dose(s) 
given in the SPC? 


Cancer pain patients 


AstraZeneca do not consider the external validity of the naloxegol clinical studies is 


affected by the absence of cancer pain patients in the studies. However, for 


completeness this subject has been included in this section. The major factor influencing 


the external validity of the study results to patients in routine clinical practice is the lack 


of clinical trial data in cancer pain patients and the reasons for this are discussed 


previously in section 1.4 and section 2. Historically there has been a dichotomy between 


cancer- and non-cancer-related pain but in reality these two categories of pain are often 


not distinct entities. The underlying physiology of pain is the same regardless of the 


underlying cause of that pain and therefore pain medications act on the same target 


receptors regardless of whether the trigger for the pain is cancer or non-cancer. Indeed, 


while the WHO analgesic ladder was developed in 1986 for the management of cancer 


pain, it is today used across all pain aetiologies.  Likewise, the side effects of opioid use, 


including OIC, are independent of the cause of the underlying pain and there is no 


rationale to treat these side effects differently based on an arbitrary differentiation of 


cancer and non-cancer pain.    


Study sites and baseline characteristics 


Patient demographics and baseline disease characteristics in the pivotal RCTs (KODIAC 


4 and 5) were considered to be representative of UK patients receiving long-term opioid 


treatment for non-cancer pain that would be observed in UK clinical practice in terms of 


age and duration of opioid treatment.  This is supported by CPRD data that showed that 


opioid persistence was comparable to the Phase III studies (the mean duration of opioid 


use in patients, with at least 182 days of continuous exposure, receiving opioids for non-


cancer pain and cancer pain management is approximately 18 months and 15 months, 


respectively) irrespective of underlying condition (89). Demographics of patients with 


cancer pain who may receive naloxegol may differ slightly in terms of patients being 


older and having a relatively shorter duration of opioid use. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


– please see Section 7.9.5.   


Choice of rescue laxative 


Bisacodyl was chosen as the rescue laxative for use in the clinical trial programme as it 


was the only laxative that was licensed for constipation at standard doses in each of the 


study countries. Senna is the most commonly used stimulant laxative in the UK, however 
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market research confirmed that bisacodyl is a suitable proxy for stimulant laxatives used 


as rescue therapy (28). 


Definition of laxative inadequate responder 


In order to be classified as a laxative inadequate responder in KODIAC 4 and 5, patients 


were required to meet the following criteria: 


 Receiving opioid therapy for pain relief 


 Demonstrate ≥4 days of laxative use during the last two weeks, and  


 report moderate, severe, or very severe symptoms in at least one of the four stool 


symptom domains (i.e. incomplete bowel movement, hard stools, straining, or false 


alarms) 


This was the definition of laxative inadequate responder that formed the anticipated 


licensed indication for naloxegol. However, as discussed in detail in section 2.1, there is 


currently a lack of guidance to enable physicians to identify patients who have had an 


inadequate response to laxative(s) as highlighted by research conducted on behalf of 


AstraZeneca; the survey found no consensus on the definition of “laxative inadequate 


responder” among 29 healthcare professionals (44). Consequently, in the absence of 


guidance or consensus opinion, identification of the target population by physicians will 


be based on the pivotal clinical trial data (KODIAC 4 and 5) that formed the basis for the 


licensed indication for naloxegol. Irrespective of the definition of laxative inadequate 


responder used, the baseline characteristics of patients in KODIAC 4 and 5 are 


considered representative of the characteristics of OIC patients who would be treated in 


clinical practice, i.e. they are having a BM every 3 days (1.4 SBM per week), thus the 


clinical data from the pivotal trials is relevant to expected clinical practice. 


Anticipated licensed dose 


The anticipated licensed dose of naloxegol, as stated in the SPC is 25 mg, with 12.5 mg 


listed as the starting dose for patients with moderate or severe renal impairment or 


taking concomitant inhibitors of CYP3A4 (33). In both cases the dose can be increased 


to 25 mg if the 12.5 mg dose is well tolerated. Evidence from the pivotal trials (KODIAC 4 


and 5), and the 12 week extension study (KODIAC 7) includes efficacy and safety data 


for both the 25 mg and 12.5 mg dose. In the longer-term KODIAC 8 study, safety 


evidence is presented for the naloxegol 25 mg dose versus usual care. The evidence 


base is therefore, entirely relevant to the dosing of naloxegol listed in the SPC. 
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7 Cost-effectiveness 


Summary of cost-effectiveness  


A de novo model was constructed to compare the cost-effectiveness of naloxegol 


based on the patients enrolled in KODIAC 4 and 5 for the treatment of adult 


patients with OIC who have had an inadequate response to laxative(s). 


 The model was comprised of a decision-tree structure for the first 4 weeks of 


treatment, followed by a Markov structure over a time horizon of a maximum of 5 


years.   


 The base case analysis considered naloxegol compared with placebo based on the 


results of the pivotal clinical trials, KODIAC 4 and KODIAC 5. 


 Additional analyses were undertaken for the following clinically relevant comparisons: 


o Naloxegol 25 mg vs placebo in combination with bisacodyl (to represent PRN 


stimulant laxative use as 2nd line therapy) 


o Naloxegol 25 mg plus bisacodyl versus placebo in combination with bisacodyl (a 


comparison using a common end-point of BMs) 


 Results were also presented for naloxegol compared with methylnaltrexone and 


naloxone-oxycodone.  


 In the absence of robust data enabling an indirect comparison with rectal 


interventions, a cost minimisation analysis was completed to compare naloxegol with 


rectal intervention.  


Results of the model showed that: 


 In the base case analysis (the inputs of which are based on the KODIAC 4 and 5 


data) the ICER for naloxegol vs placebo is £10,849 per QALY gained for a 5 year 


time horizon.  


 The additional analysis undertaken showed that: 


o the ICER for naloxegol 25 mg vs placebo in combination with bisacodyl is 


£12,639 per QALY gained 


o the ICER for naloxegol 25 mg plus bisacodyl vs placebo in combination with 


bisacodyl is £11,175 per QALY gained 


 A large number of sensitivity and scenario analyses were completed in order to 


demonstrate the robustness of the model to changes in the model parameters and 


assumptions. In nearly all of the sensitivity analyses naloxegol was found to be cost-


effective at a willingness to pay threshold of <£20,000.  


 Naloxegol was found to be dominant vs methylnaltrexone and naloxone-oxycodone, 


when naloxegol is used with oral morphine.  


 Compared with rectal interventions, naloxegol can be provided for 0.68 months for 


the same cost as a rectal intervention given at the patient’s home and for 43.02 


months if the rectal intervention is given in an inpatient care hospital setting. 
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7.1 Published cost-effectiveness evaluations 


Identification of studies 


7.1.1 Describe the strategies used to retrieve relevant cost-effectiveness 
studies from the published literature and from unpublished data held by 
the manufacturer or sponsor. The methods used should be justified 
with reference to the decision problem. Sufficient detail should be 
provided to enable the methods to be reproduced, and the rationale for 
any inclusion and exclusion criteria used should be provided. The 
search strategy used should be provided as in Section 10.10, appendix 
10. 


A systematic review was conducted to identify cost-utility analysis studies from the 


published literature for naloxegol and comparator treatments for the treatment of opioid-


induced constipation.  


The following electronic databases were searched to identify the relevant economic 


evaluations:  


 Ovid MEDLINE In-Process and Other Non-Indexed Citations 


 EMBASE (Ovid)  


 The Cochrane Library (Ovid), searching the following databases: 


o NHS Economic Evaluation Database (NHS EED) 


o Health Technology Assessment (HTA) Database 


 Econlit (Ovid) 


 


Electronic searches were supplemented by hand searching the following sources: 


 Cost-effectiveness analysis (CEA) registry (90)  


 Research Papers in Economics (RePEc) website (91) 


 To identify any recent economic evaluations for which there are currently no full 


publications, the following conference proceedings between 2012 and 2014 were 


examined for relevant abstracts: 


o International Society for Pharmacoeconomics and Outcomes Research (ISPOR) 


database (92). 


 To identify relevant HTA submissions, hand-searching was performed on the National 


Institute for Health and Care Excellence (NICE) and the Scottish Medicines 


Consortium (SMC) websites (93, 94) to identify previous relevant economic 


evaluations. The following HTA documentation was reviewed: 


o NICE TA211: Prucalopride for the treatment of chronic constipation in women (95)  


o NICE TA318: Lubiprostone for treating chronic idiopathic constipation (96) 


o NICE Clinical Guideline No. 140, May 2012, Opioids in palliative care: safe and 


effective prescribing of strong opioids for pain in palliative care of adults (40) 


o SMC Advice 977/14: Lubiprostone (Amitiza) - the treatment of chronic idiopathic 


constipation and associated symptoms in adults, when response to diet and other 


non-pharmacological measures (e.g. educational measures, physical activity) are 


inappropriate (97) 


o SMC Advice 653/10: Prucalopride (Resolor) – chronic constipation (98).  


 


Full details of the search are provided in section 10.11. 
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Results  


The electronic database search and the conference abstract hand-search identified 252 


publications in total. Upon the removal of duplicate papers, 231 titles and abstracts were 


reviewed, and 221 publications were excluded on review of title and abstract. Ten were 


ordered for full paper review, of which six were excluded, resulting in four relevant 


papers for final inclusion (Figure 14). In addition, one relevant SMC Advice document 


(99) identified from the SMC website hand-search was included. 
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Figure 14: Schematic for the systematic review of cost-effectiveness evidence 


 


  
No. of records identified through database;  


n=252 


Embase=186; Medline=20; Cochrane=41; EconLit(CEA registry, 


RePEC website) =0; Handsearch of conference abstracts=5 


 


Duplicates; n=21 


No. of records screened (by title and 


abstract);  


n=231 


Exclusion 1st pass; n=221 


Review/editorial n=16; 


Interventions, n=2; Not opioid-


induced constipation, n=51; 


Patient population, n=116;  


Study design n=36; 


No. of articles assessed for eligibility; 


(Screened by full paper or abstract); 


n=10 


Exclusion 2nd pass; n=6 


Outcome 


 


Included publications; n=5 


(Full papers, n=2; Abstracts, n=2; SMC advice document, n=1) 


Additional records identified 


through handsearch HTA (NICE & 


SMC); n=1 


(Hand searching) n=5 
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Description of identified studies  


7.1.2 Provide a brief overview of each study, stating the aims, methods, 
results and relevance to decision-making in England and Wales. Each 
study’s results should be interpreted in light of a critical appraisal of its 
methodology. When studies have been identified and not included, 
justification for this should be provided. If more than one study is 
identified, please present in a table as suggested below. 


Of the 11 studies identified for full paper review via electronic search, conference 


abstract search and HTA hand search, only five studies reported cost-effectiveness 


results for OIC treatments. They comprised four cost-utility analyses (25, 99-101), and 


one cost-effectiveness analysis (26). The identified studies evaluated interventions and 


comparators relevant to the submission and reported an ICER/cost per QALY. The 


economic evaluations were conducted in the UK, Belgium and the Netherlands. Of the 


five studies data extracted, two were available as full paper economic evaluations (25, 


26) , two were conference abstracts (100, 101) and one was a SMC advice document 


(99) obtained from the SMC website. A summary of all five studies is provided in Table 


85.  


None of the included studies evaluated the cost-effectiveness of naloxegol. Four studies 


evaluated the cost-effectiveness of naloxone-oxycodone (OXN) vs. oxycodone alone 


(OXY)(25, 99-101) and a single study (26) evaluated the cost-effectiveness of 


methylnaltrexone bromide (MNTX) plus standard care (SOC) vs. SOC alone. All studies 


used a time horizon of ≤1 year.  


Two studies, Gerlier 2009 (101) and Dunlop 2013 (100) evaluated the cost-effectiveness 


of OXN versus OXY in Belgium/Netherlands and the UK, respectively. However both 


were conference abstracts and were not available for full paper review. Due to 


insufficient data reported in these abstracts around the modelling methods and inputs 


used, they were excluded from further consideration in the in-depth review, and are not 


discussed further. Earnshaw 2010 (26) evaluated the cost-effectiveness of MNTX versus 


SOC in OIC patients in the Netherlands. Since the review had identified full-text 


economic evaluation studies conducted from the perspective of the UK NHS, the present 


publication based on the healthcare system in the Netherlands was deemed to be of less 


relevance to decision making in England and Wales, and was excluded from the in-depth 


review for this reason.  


Of the two remaining UK studies, one utilised a cohort model (details of the type of 


model applied are unclear) (25) and another used a decision analytical model (99). The 


two models took a UK NHS payer perspective, and both evaluated the cost-effectiveness 


of naloxone-oxycodone compared with oxycodone alone (11, 12). The clinical data used 


in the models were sourced from RCTs. In the model used in the cost-effectiveness 


analysis submitted to the SMC for naloxone-oxycodone (Targinact® ) (99), the health 


states were defined in terms of use of laxatives, and utilities were used from different 


sources that were not comparable with one another. Dunlop 2012 et al (25) used two 


health states in their model; constipated and non-constipated in both treatment groups. 


The constipated state was modelled by defining normal bowel functioning as a BFI score 


≤28.8. The model used SF-36 utility data collected from a trial and mapped to EQ-5D. 


In general, the two studies though relevant to decision making in England and Wales did 


not address the cost effectiveness of naloxegol. The cost-effectiveness analysis 
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submitted to the SMC for naloxone-oxycodone (Targinact®) in patients with severe pain 


did not gain acceptance, as the economic evidence submitted by the manufacturer was 


not, in the SMC’s assessment, robust enough. Dunlop et al 2012 (25) demonstrated an 


improved methodology in their model by using utility data from trial rather than published 


literature. However, an important limitation of this model is the method of estimation of 


the cost of OIC. The base case analysis estimated constipation costs based on a survey 


of perceptions of UK primary physicians, and did not clearly define treatment duration or 


resource use. It is therefore possible that the UK costing data could have underestimated 


the true cost of OIC. A brief overview of these two relevant studies (25, 99) is provided in 


section 10.11.  


This SR was conducted to assess the available cost-effectiveness data for naloxegol for 


treatment in OIC patients. Reviewing the overall evidence, no economic evaluation has 


been identified for naloxegol. To address the lack of any published evidence for the cost-


effectiveness of naloxegol, a de novo analysis has therefore been carried out. 
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Table 85: Summary list of other cost-effectiveness evaluations 


Study, Year, 
Country 


Summary of model Intervention/ 
comparator 


Patient population 
(average age in years) 


QALYs 
(intervention, 
comparator) 


Costs (currency) 
(intervention, 
comparator) 


ICER (per QALY 
gained) 


Sensitivity analyses 


Gerlier L 
2009 (101), 
Netherlands 
, Belgium 
(Abstract) 


 Decision analytical model 


 Societal perspective 
Netherlands and Belgium 


 Time horizon: three and 12 
months  


 No discounting applied 


 Clinical data from 
OXN3001 trial  


 Utilities: SF-36 


 Deterministic and 
probabilistic sensitivity 
analysis conducted  


 


 


Naloxone-
oxycodone vs 
oxycodone alone 


 Patients with 
moderate/severe non-
cancer pain.  


 Age NR 


QALY gain         


 Netherlands 
0.0026 


 Belgium 
0.0026 


 


Incremental drug 
cost: 


 Netherlands €115 


 Belgium €153 


Incremental cost-
effectiveness ratio 
at 12 months  


 Belgium 
€25,421/QALY  


 Netherlands                                                                                                                                                                                                                           
€12,786/QALY  


Incremental cost-
effectiveness ratio 
at three months  


 OXN dominant 
vs OXY in the 
Netherlands 
(data not 
shown)   


 Belgium 
€16,389/QALY 


 Sensitivity analysis indicated 
that the proportion of patients 
experiencing at least one 
episode of OIC during a four 
week treatment period was 
the most sensitive 
parameter.  


 PSA indicated that at a 
willingness to pay threshold 
of €20,000/QALY in the 
Netherlands and 
€30,000/QALY in Belgium, 
the probability of OXN being 
cost-effective was 58% and 
63%, respectively. 


Earnshaw 
SR 2010 
(26), 
Netherlands 
(full paper) 


 Decision analytical model  


 Payer perspective of 
Netherlands  


 Time horizon <12months 


 No discounting 


 Clinical data from 
(NCT00402038) 


 Utilities: EQ-5D 


 One way sensitivity 
analyses and PSA 
conducted  


Methylnaltrexone 
bromide plus 
SOC 


vs SOC 


 Advanced illness 
patients (cancer, 
cardiovascular disease, 
chronic obstructive 
disease and 
Alzheimer’s disease)  


 Median age: 71 years 


 


QALYs gained  


 0.02 (MNTX 
plus SOC vs 
SOC) 


Total costs(drug 
costs + other 
medical costs) 


 MNTX: € 7151              


 SOC alone: € 
6170 


 Incremental 
cost per QALY 
MNTX + SOC 
vs SOC: 
€40,865  


 The most influential 
parameter in the one-way 
sensitivity analyses was 
nurse time for management 
of constipation, which was 
varied ±30% but still fell 
within the €80,000 cost per 
QALY threshold  


 PSA showed that at a 
threshold of €50,000/QALY 
and €80,000/QALY, the 
probability of MNTX being 
cost-effective was 61% and 
93%, respectively 
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Dunlop W 
2013 (100), 
UK    
(abstract) 


 Model: NR 


 UK NHS perspective 


 Clinical data from an RCT 


 Utilities: BFI to EQ-5D 


 Deterministic sensitivity 
analyses 


Naloxone-
oxycodone vs 
oxycodone alone 


 Patients with 
moderate/severe non-
cancer pain, patients 
with moderate/severe 
cancer pain. 


QALYs gained  


 0.0524 
(OXN vs 
OXY) 


 Incremental cost 
of OXN vs. OXY : 
£409.60 


 Incremental 
cost-
effectiveness 
ratio OXN vs. 
OXY:    
£7,821.80  


 Deterministic sensitivity 
analyses yielded ICERs 
below £30,000 for all 
parameters 


Dunlop W 
2012 (25), 
UK (full 
paper) 


 Cohort model (type of 
model is not clearly stated) 


 UK NHS perspective 


 Time horizon 301 days  


 Clinical data from RCT 


 Utilities: mapping from SF-
36 to EQ-5D 


 Deterministic and 
Probabilistic sensitivity 
analyses were conducted  


 The base case analysis 
estimated constipation 
costs based on a survey of 
UK primary physicians 
only, and did not clearly 
define the treatment 
duration and the resource 
use 


 The model assumed that 
QoL and BFI remained 
constant after the 12th 
week, whereas BFI data 
from the extension phase 
of the study showed 
improvement up till12 
months of treatment 


Naloxone-
oxycodone vs 
oxycodone alone 


 Patients with 
moderate/severe non-
malignant pain  


QALYs gained  


 0.0273 
(OXN vs 
OXY)  


Total costs( pain 
therapy+ laxatives+ 
other resource 
costs)   


 OXN: £873.07 


 OXY: £713.39 


 Incremental 
cost-
effectiveness 
ratio OXN vs. 
OXY £5841.56 


 Deterministic sensitivity 
analyses showed that 
varying the key parameters 
of the model resulted in an 
ICER of less than £8000 in 
all scenarios 


 Sensitivity analyses on the 
cost of constipation used 
data from non-UK studies, 
which resulted in OXN as 
dominant, indicating that if 
the cost of OIC is sufficiently 
high OXN could be cost 
saving to the UK 


 The PSA showed that at a 
threshold of £20,000 the 
probability that OXN was 
cost-effective was 97% 
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SMC 
submission 
Targinact


® 


2009 (99) 


 Decision analytical model  


 UK NHS perspective 


 Time horizon: one year 


 Clinical data from RCT 


 Utilities: different sources 
including EQ-5D 


 Sensitivity analyses 
conducted  


 The health states are 
defined in terms of use of 
laxatives rather than 
constipation. The analysis 
used utilities from different 
sources that were not 
comparable with one 
another 


Naloxone-
oxycodone vs 
oxycodone alone 


 Patients with severe 
pain  


QALYs gained  


 0.02 (OXN 
vs OXY) 


Net Total cost 


 OXN: £93  


 OXY: NR 


 Cost per QALY 
OXN vs. OXY: 
£4,712 per 
QALY 


 Sensitivity analysis was 


conducted with utility values 


obtained from SF-36 data 


collected during the trial, 


which resulted in cost per 


QALY of £6,184. 


 


Abbreviations: ICER, incremental cost-effectiveness ratio, OIC, opioid-induced constipation; QALY(s), quality-adjusted life year(s); NR, not reported; SF-36, Short- form-36; 
SOC, standard of care; OXN, naloxone-oxycodone; OXY, oxycodone alone; MNTX, methylnaltrexone bromide; PSA, probabilistic sensitivity analysis; EQ-5D, EuroQol-5 
dimensions; BFI, Bowel Function Index; SMC, Scottish Medicines consortium.
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7.1.3 Please provide a complete quality assessment for each cost-
effectiveness study identified. Use an appropriate and validated 
instrument, such as those of Drummond and Jefferson (1996 BMJ 
313 (7052): 275–83), or Philips Z, et al. (2004 Health Technology 
Assessment 8: 36). For a suggested format based on Drummond 
and Jefferson (1996), please see Section 10.11, appendix 11. 


Quality assessments are provided in section 10.11. Quality assessment was 


performed only for full-text publications. Based on the quality assessment, the 


Dunlop et al, 2012 (25) and Earnshaw et al, 2010 (26) studies were considered to be 


of good quality.  


7.2 De novo analysis 


Patients 


7.2.1 What patient group(s) is(are) included in the economic evaluation? 
Do they reflect the licensed indication/CE marking or the population 
from the trials in Sections 1.4 and 6.3.3, respectively? If not, how 
and why are there differences? What are the implications of this for 
the relevance of the evidence base to the specification of the 
decision problem? For example, the population in the economic 
model is more restrictive than that described in the (draft) SPC/IFU 


The patients considered in the base case de novo economic analysis were as 


outlined in section 1.5, these being in line with the anticipated licence: treatment of 


opioid-induced constipation (OIC) in adult patients who have had an inadequate 


response to laxative(s). In the pivotal RCTs for naloxegol (presented in section 6.3), 


to qualify as a laxative inadequate responder, patients had to have reported 


concurrent OIC symptoms of at least moderate severity (i.e. incomplete bowel 


movement, hard stools, straining or false alarms) while taking at least one laxative 


class for a minimum of 4 days during the two week period prior to the study 


screening period (51, 52). Thus, naloxegol is indicated for any patient with OIC after 


inadequate response of one laxative class. 


In addition, scenarios have been analysed using the subpopulation described in 


section 6.3.7; those patients within the anticipated licensed population using Step 3 


opioids (classified according to World Health Organisation [WHO] analgesic ladder). 


Please see section 6.3.7 for a justification of the clinical relevance of this sub-


population. 


The scope of the STA is adults with OIC and is thus broader than the population 


included in the de novo economic model. Section 7.9.5 considers the generalisability 


to cancer patients of the results of the economic analysis for non-cancer patients.  
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Model structure 


7.2.2 Please provide a diagrammatical representation of the model you 
have chosen. 


Comparison with previous economic models 


The model was designed to incorporate the lessons learnt from earlier models of 


OIC: 


 Timeline: Previous models have been criticised for adopting short 


timeframes, such as 1 year for non-malignant pain (27). The naloxegol model 


has a time horizon of up to 5 years.  


 Extrapolating beyond trial data: Previous models have been criticised for 


assuming that short-term response is maintained over time (25, 26). The 


naloxegol model employs standard extrapolation techniques to estimate long-


term response. 


 Health states: Previous models have been criticised for defining health states 


in terms of laxative use, rather than by constipation status(22). The naloxegol 


model defines health states in terms of constipation status. 


 Chronic nature of OIC: Previous models have been criticised for assuming 


that OIC is a stable condition, when in reality patients’ experience with OIC 


varies over time (22). The naloxegol model allows constipation status to 


change over time. 


The naloxegol model employs a simple Markov model structure (see later in this 


section), similar to that recently submitted to NICE for the evaluation of lubiprostone 


for chronic idiopathic constipation. The lubiprostone model also adopted a simple 


Markov structure, with health states defined by constipation status, with treatment 


discontinuation due to non-response based on a discontinuation curve derived from 


parametric analyses. While the ERG considered the economic submission met the 


requirements of the NICE reference case, a number of uncertainties with the model 


were noted, including: 


 The utility values were criticised for being based on a different treatment 


population and definition of response. The naloxegol model avoids this 


concern by deriving utility from the EQ-5D data collected in the KODIAC 4 


and 5 clinical trials 


 The 1 year time horizon was considered too short as some patients still 


remained in the treatment state at the end of the year. The naloxegol model 


avoids this concern by adopting a 5 year time horizon, and running a number 


of time horizon scenarios 


 The generalisability of US prescription data employed to model 


discontinuation was queried. The naloxegol model avoids this concern by 


deriving discontinuation functions from the clinical trial data 


To these critiques AstraZeneca would add the fact that, in the lubiprostone model, 


non-responders move to an ‘unresolved’ state, where they stay for the remainder of 


the model time horizon. Our clinical advisors during an advisory board (section 
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10.25) described constipation as a non-stable condition. As a result, the naloxegol 


model accounts for possible changes in non-OIC/OIC status over time. 


Description of the economic model 


A decision-analytic model was constructed to compare the cost-effectiveness of 


relevant treatment options (which are detailed in Section 7.2.7). This comprised a 


decision-tree structure for the first 4 weeks of treatment, followed by a Markov 


structure, with a cycle length of 4 weeks, and time horizon up to a maximum of 5 


years. 


All patients begin the model with OIC and start taking the assigned treatment – 


naloxegol or a selected comparator drug (Figure 15). Response to treatment is 


assessed after 4 weeks, with patients being classified as responders if they have 


achieved constipation relief and as non-responders if they have not. 


Figure 15: Decision Analytic Schematic (Week 0-4) 


 


The Markov model consists of four health states: OIC; non-OIC (on treatment), non-


OIC (untreated) and death, where OIC and non-OIC are defined as: 


 OIC: less than 3 spontaneous bowel movements (SBMs) per week in at least 2 


out of the last 4 weeks 


 Non-OIC: 3 or more SBMs per week in at least 3 out of the last 4 weeks  


 


 


 


Definition of OIC 


Unless stated otherwise, OIC and non-OIC are defined as followed in the 


model:  


 OIC: less than 3 spontaneous bowel movements (SBMs) per week in at least 2 


out of the last 4 weeks 


 Non-OIC: 3 or more SBMs per week in at least 3 out of the last 4 weeks  


This divergence from the clinical definition of effect was adopted as: 


i) It corresponds with an internationally accepted definition of 


constipation (1-3) 


ii) It facilitates a simplification of the model design by allowing the 


estimation of utility and resource use as a function of constipation 


status, rather than a change in that status.  
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The base case comparison is naloxegol 25 mg (the recommended dose) compared 


with placebo as this is the comparator in the pivotal clinical trials. However, the most 


clinically relevant comparisons are:  


 Naloxegol 25 mg vs placebo in combination with bisacodyl (to represent PRN 


stimulant laxative use as 2nd line therapy) 


 Naloxegol 25 mg plus bisacodyl versus placebo in combination with bisacodyl 


(a comparison using a common end-point of total bowel movements [BMs]).  


The comparators included in the de novo model are summarised in Table 86. 
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Table 86: Comparators used in the model 


Treatment Comparator Comments Source End-Point Definition of response Base Case 
or 


Scenario 


Populations 


Naloxegol 25 
mg Placebo 


Patients not on 
active therapy 


Trial SBM 
≥3 SBMs/ week in 3 of the last 4 


weeks 
Base Case 


Anticipated Licensed  population 


Anticipated Licensed  population + 
Step 3 Opioids 


Placebo + 
rescue 


bisacodyl  


PRN stimulant 
used as 2


nd
 line 


therapy 
Trial 


SBM for 
naloxegol, BM for 
placebo + rescue 


bisacodyl 


≥3 SBMs/ week in 3 of the last 4 
weeks (naloxegol 25 mg), ≥3 
BMs/ week in 3 of the last 4 


weeks (placebo + rescue 
bisacodyl) 


Scenario 


Anticipated Licensed population 


Anticipated Licensed population + 
Step 3 Opioids 


SC MNTX 
12mg QAD 


As per scope MTC SBM 
≥3 SBMs/ week in each of the 


last 4 weeks 


Scenario 


 


Anticipated Licence 


Anticipated Licensed  population + 
Step 3 Opioids 


OXN 
59.3mg/29.7m


g 
As per scope MTC CSBM 


≥3 CSBMs/ week in each of the 
last 4 weeks 


Scenario 
Anticipated Licensed  population + 


Step 3 Opioids 


Rectal 
Interventions 


As per scope 
Assumpti


ons 
NA NA 


Cost 
Minimisation 


Scenario 


Anticipated Licensed population 


Anticipated Licensed  population + 
Step 3 Opioids 


Naloxegol 25 
mg + rescue 
bisacodyl  


Placebo + 
rescue 


bisacodyl 


Comparison 
using common 


end-point of 
BMs 


Trial BM 
≥3 BMs/ week in 3 of the last 4 


weeks 
Scenario 


Anticipated licensed population 


Anticipated Licensed population + 
Step 3 Opioids 


Abbreviations: BMs, Total Bowel Movements = Defined as all bowel movements, CSBMs, Complete Spontaneous Bowel Movements = Defined as spontaneous bowel 
movements with completeness of evacuation; OXN, naloxone-oxycodone; SBMs, Spontaneous Bowel Movements. Defined as a BM without the use of rescue medication 
administered in the last 24 hours; SC MNTX, subcutaneous methylnaltrexone. 
Anticipated licensed population: Treatment of opioid-induced constipation (OIC) in adult patients who have had an inadequate response to laxative(s). In the pivotal RCTs for 
naloxegol (presented in section 6.3), to qualify as a laxative inadequate responder, patients had to have reported concurrent OIC symptoms of at least moderate severity (i.e. 
incomplete bowel movement, hard stools, straining or false alarms) while taking at least one laxative class for a minimum of 4 days during the two weeks prior to the screening 
period of the study (102). Thus, naloxegol is indicated for any patient with OIC after inadequate response to one laxative class. 
Step 3 Opioids: Step 3 opioids are for the management of moderate to severe pain and patients receive strong opioids (e.g. morphine, methadone, oxycodone, buprenorphine, 
hydromorphone, fentanyl) based on the WHO pain ladder (65).
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Figure 16: Markov model structure, after week 4 


 


*Except for patients on SC MNTX for whom treatment is limited to 16 weeks, per licence. After 4 cycles 


(16 weeks), all non-OIC (on treatment) patients receiving this drug move to the non-OIC (untreated) 


health state. 


Abbreviations: OIC, opioid-induced constipation; TP, transition probability. 


Response, according to the model definition outlined in section 7.2.2, at 4 weeks 


determines the health state in which patients enter the Markov model. Those who 


have responded to treatment by Week 4 will begin the Markov model in ‘non-OIC (on 


treatment)’ state. Non-responders at Week 4 will start the Markov phase in the ‘OIC’ 


health state. 


Transitions 


The model is designed to take into account the variable nature of OIC, ie. the fact 


that patients may move between the OIC and non-OIC state, even in the absence of 


effective treatment.  


Constipation in patients with chronic pain may result from a combination of factors, 


including not only opioid use, but also influences such as mobility and diet. As a 


consequence, as these factors vary, so does the likelihood of being OIC. This 


description of OIC was supported by clinical experts at an Advisory Board held in 


July, 2013 (section 10.25). They described how a patient’s experience of constipation 


is not stable, including movement from the ‘OIC’ to the ‘non-OIC’ state over time. 


This characterisation of the variable nature of OIC is also supported by the analysis 


of the trial data that suggested that patients in the placebo arm move between the 


‘OIC’ and ‘non-OIC’ states (see transitions B and C in section 7.3.7). Previous 


models of OIC have been criticised for not allowing patients’ experience of OIC to 


vary over time (103). 


The base case model included the transitions in Table 87 and Table 88 that occur 


every 4 weeks. 
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Table 87: Transition Probabilities Summary 


Transition 
probability 


Definition Source Comments 


A 


Treatment failure 
rates:  non-OIC 
(on treatment) to 
OIC for 
subsequent 
cycles (after week 
4) 


 


 


KODIAC 4 and 
5 trial data  


Type of curves used for extrapolation:  


 proportional hazard model: 
o exponential functions 
o Weibull functions  


 non-proportional hazard model 
o lognormal,  
o log logistic  
o exponential functions  


The trial data on which these function 
were fitted (KODIAC 4 and 5) were only 
available for naloxegol 25 mg and 
placebo patients 


B 


Proportion of 
patients who 
move from OIC to 
non-OIC 
(untreated) per 
cycle 


 


Patients who had 
entered the ‘OIC’ 
state either at 
Week 4 or via 
transition A were 
followed until the 
time when they 
next became non-
OIC 


Analysis of the 
anticipated 
licensed 
population 
(LIR) patients 
in the placebo 
arm of the 
KODIAC 4 and 
KODIAC 5 
datasets 


Placebo data was analysed because the 
model assumes that patients are not on 
treatment in the ‘OIC’ and ‘non-OIC 
(untreated)’ states.  


 


This is why the same transition B and C 
estimates were used across the 
treatments included in the model. 


C 


Proportion of 
patients who 
move from non-
OIC (untreated) 
to OIC per cycle 


 


Patients in the 
non-OIC state 
were followed 
until time-to-next 
OIC state 


D 
OIC to non-OIC 
(on treatment) 


 Set to zero 


E 
non-OIC (on 
treatment) to non-
OIC (untreated) 


 Set to zero 


Abbreviations: LIR, laxative inadequate responder; OIC, opioid-induced constipation. 
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Table 88: Further Model Transitions Description 


Initial health 
state 


States patients can transition to Comments 


Patients 
entering the 
Markov model 


 


Remain constipation-free and stay in the 
‘non-OIC (on treatment)’ health state 


 


Patients on SC MNTX can also 
transition from the ‘non-OIC (on 
treatment)’ state to the ‘non-OIC 
(untreated)’ state, in accordance 
to the SPC that SC MNTX has 
not been studied for more than a 
16 week duration (as detailed 
further in section 7.2.3). 


That is, SC MNTX patients are 
assumed to discontinue treatment 
if:  


i) they are non-responders within 
the first 16 weeks (and so move 
to the ‘OIC’ state) or 


 ii) they are still responders at 16 
weeks (and move to the ‘non-OIC 
(untreated)’ state 


Treatment failure and relapse to the 
‘OIC’ state (transition A) 


Death 


Patients in 
the ‘OIC’ 
health state 


Continue to experience OIC;  


 


In the base case, patients are 
assumed to not move from the 
‘OIC’ state to the ‘non-OIC (on 
treatment)’ state. That is, once 
patients have stopped responding 
to treatment and discontinued, 
they cannot go back onto the 
treatment.  


‘Non-OIC (untreated)’ state (transition B) 


Death 


Patients in 
the ‘non-OIC 
(untreated)’ 
state 


Relapse and move back to ‘OIC state’ 
(transition C) 


 


Death 


Scenario  


Patients who 
are in the 
‘OIC’ state 


May go back onto treatment and 
transition to the ‘non-OIC (on treatment)’ 
state (transition D). 


 


Patients in 
the ‘non-OIC 
(on 
treatment)’ 
state 


Can stop taking treatment with no 
impact on their OIC status, moving to 
‘non-OIC (untreated)’ (transition E). 


 


Abbreviations: MNTX, methylnaltrexone; OIC, opioid-induced constipation; SC, subcutaneous. 
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Resource use  


Patients receive the following treatments for constipation in the different states of the 


Markov model (see section 7.2.3 for further justification) 


 Patients in the ‘non-OIC (on treatment)’ state receive the assigned 


constipation treatment (as detailed in section 7.2.7). 


 Patients in the ‘OIC’ and ‘non-OIC (untreated) health states are not assigned 


active treatment. Thus, patients for whom treatment does not work or for 


whom treatment stops working and become OIC are assumed to discontinue 


treatment (see section 7.2.3 for further justification of the discontinuation 


rule). 


 Patients in the ‘OIC’ and ‘non-OIC (untreated)’ states use rescue therapy (e.g. 


laxatives) as required, with the laxative use in the ‘non-OIC (untreated)’ state 


being prophylactic. Patients in the ‘non-OIC (on treatment)’ state do not take 


rescue medication unless this is part of the treatment regimen being 


evaluated. 


Beyond treatment costs, the following constipation-associated Health Care Resource 


Use (HCRU) is captured in the model: 


 HCRU to manage OIC are incurred in the ‘OIC’ state, including: inpatient 


hospitalisations, outpatient and emergency department visits; primary care 


consultations, with both general practitioners and nurses; rescue 


interventions, including laxatives, enemas and manual evacuation; 


haemorrhoid stapling; imaging, including endoscopy and colonoscopy; and 


laboratory tests, including abdominal plain film x-ray. The frequency of HCRU 


varies with OIC status. 


 The cost of treatment-related grade 3 or 4 adverse events (AEs), which are 


only incurred in the ‘non-OIC (on treatment)’ state. 


 Opioid use: With the exception of the comparison to OXN, opioid cost has not 


been included in the estimation of OIC costs in either the base case or any 


scenarios. As an opioid (oxycodone) is intrinsic to OXN’s unit cost, the cost of 


an opioid has been added for patients using naloxegol to ensure a “like for 


like” comparison between naloxegol and OXN. As oxycodone is classified as 


a Step 3 opioid according to the WHO analgesic ladder (65) the base case 


adds the cost of the most commonly prescribed Step 3 opioid (determined 


using IMS Disease Analyzer data (48)) and a scenario analysis has been 


presented with naloxegol patients using the same oxycodone dose as per the 


cited naloxone-oxycodone trials (54, 58) 


7.2.3 Please justify the chosen structure in line with the clinical pathway 
of care identified in section 2.5.  


As discussed in section 2.1 there is currently no clear consensus among UK 


physicians on the treatment pathway for patients with OIC (44). NICE CG 140 


advises that laxatives should be prescribed for all patients initiating treatment with 


strong opioids (i.e. Step 3), but does not specify the laxative class or number of 
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classes (40). 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXX   


Naloxegol as per its anticipated licensed population is positioned as a treatment 


option for patients with OIC for whom laxative(s) have not been able to provide 


adequate relief. As a result, clinicians would be able to prescribe naloxegol as a 


second line option, and beyond, in patients post their first inadequate response to a 


laxative class.  


As the model is defined by health state rather than treatment, both the lack of 


treatment guidelines and naloxegol’s anticipated licence are taken into account. 


Patients enter the model in an OIC state, irrespective of their treatment history. As 


such, it is considered suitable for modelling any line of therapy post-first line as per 


the anticipated licensed indication for naloxegol. In addition, the health state model 


structure selected also enables patients to use multiple therapies (e.g. naloxegol and 


a stimulant laxative used as required) to accommodate the potentially multifactorial 


nature of their condition.  


7.2.4 Please define what the health states in the model are meant to 
capture. 


The health states are primarily designed to capture the impact of OIC on health 


related quality of life (HRQL), which in turn has consequences for health care 


resource use (HCRU): 


This approach was based on the following rationale: 


 The literature on the impact of OIC on HRQL (see sections 7.4.1 and 7.4.2 for 


a summary of this literature) 


 An analysis of the KODIAC 4 and 5 trial data, which demonstrated that OIC 


status is a key driver of patient utility (as described in section 7.4.3) 


 Critiques of an earlier model of OIC treatment, which adopted “an unusual 


model structure” by defining health states in terms of laxative use rather than 


the degree of constipation (103)  


 An analysis of the KODIAC 4 and 5 trial data, which demonstrated that OIC 


status is a key driver of patient utility (as described in section 7.4.3) 


 


See section 7.2.2 for HCRU associated with OIC. 


  







 


Naloxegol (AstraZeneca) 239 


7.2.5 How does the model structure capture the main aspects of the 
condition for patients and clinicians as identified in section 2 
(Context)? What was the underlying disease progression 
implemented in the model? Or what treatment was assumed to 
reflect underlying disease progression? Please cross-reference to 
section 2.1. 


See Section 7.2.2 and 7.2.4. 


Laxative(s) are typically used as the first-line treatment for OIC in clinical practice. 


However, due to differences in the mechanisms of functional constipation and OIC, 


patients with OIC may not respond adequately to laxative(s) (42). Laxative(s) are 


only effective in alleviating the symptoms of constipation that result from inactivity 


and poor hydration and do not specifically target the opioid-related mechanisms that 


additionally contribute to constipation in these patients. Unfortunately, many patients 


who fail to achieve an adequate response to one laxative then switch to an 


alternative laxative, without targeting the underlying cause of their OIC (see section 


2.1). 


7.2.6 Please provide a table containing the following information and any 
additional features of the model not previously reported. A 
suggested format is presented below. 


 


A summary of the key features of the analysis is presented in Table 89.
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Table 89: Key features of analysis 


Factor Chosen 
values 


Justification Reference 


Time horizon Base case: 5 
years 


 


Scenarios: 3 
months, 1 year, 
3 years 


1. Previous models of OIC that adopted a 1 year timeframe were criticised for adopting too short a timeframe (27). 
For example, NICE’s ERG critiqued the manufacturer’s economic analysis of lubiprostone as treatment for 
chronic idiopathic constipation for only adopting a 1 year time horizon. The ERG explored the sensitivity of 
model results over different timeframes up to 20 years (104). 


 


2. A time horizon of 5 years is longer than the average period of opioid persistence in the population of interest, 
but was selected to reflect the likely variance in persistence, with some patients being on opioids longer than 
the average period. However, a number of time horizon scenarios were run to test the impact of time horizon on 
the incremental cost-effectiveness ratio given: 


 


a. IXXXXXXXXXXXXXXXXXXXXXXXXXX.  


b. Data from an analysis of the Clinical Practice Research Database (CPRD) database showed that, for 
patients with at least 182 days of continuous opioid exposure


3
, the mean duration of opioid use in 


patients receiving opioids for non-cancer pain and cancer pain management is approximately 18 months 
and 15 months, respectively (89). 


Cycle length 4 weeks 4 weeks corresponds to the first time point at which estimates of treatment response 
were available for most treatments and has been adopted for other models (95) 


N/A 


                                                
3
 Additional screening criteria were applied including ensuring patients had at least one year of data prior to index date (and posterior to practice "up-to-


standard" date), were naive to opioid prior to index date, older than 18 and excluding patients with less than 5 year of follow-up and still on index treatment at 


the end of follow-up 
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Factor Chosen 
values 


Justification Reference 


Half-cycle correction Yes To allow for the fact that transitions will happen within cycles N/A 


Were health effects 
measured in QALYs; 
if not, what was 
used? 


Yes NICE Reference Case. EQ-5D data collected from the KODIAC clinical studies has 
been used. 


NICE Guide to Methods of 
Technology Appraisal  


2013 (105) 


Discount of 3.5% for 
utilities and costs 


Yes NICE Reference Case NICE Guide to Methods of 
Technology Appraisal  


2013 (105) 


Perspective 
(NHS/PSS) 


NHS and PSS NICE Reference Case NICE Guide to Methods of 
Technology Appraisal  


2013 (105) 


Abbreviations: ERG, Evidence Review Group; EQ-5D, European Quality of Life 5 Dimensions; NICE, National Institute for Health and Care Excellence; NHS, National Health 
Service; OIC, opioid-induced constipation; PSS, personal social services; QALYs, quality-adjusted life years. 
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Technology  


7.2.7 Are the intervention and comparator(s) implemented in the model as 
per their marketing authorisations/CE marking and doses as stated 
in sections 1.3 and 1.5? If not, how and why are there differences? 
What are the implications of this for the relevance of the evidence 
base to the specified decision problem?  


The intervention and comparator(s) are implemented in the model as per their 


marketing authorisations/CE marking and doses as stated in sections 1.3 and 1.5. 


7.2.8 Please note that the following question refers to clinical 
continuation rules and not patient access schemes. Has a treatment 
continuation rule been assumed? If the rule is not stated in the 
(draft) SPC/IFU, this should be presented as a separate scenario by 
considering it as an additional treatment strategy alongside the 
base-case interventions and comparators. Consideration should be 
given to the following. 


 The costs and health consequences of factors as a result of implementing the 


continuation rule (for example, any additional monitoring required). 


 The robustness and plausibility of the endpoint on which the rule is based. 


 Whether the ‘response’ criteria defined in the rule can be reasonably 


achieved. 


 The appropriateness and robustness of the time at which response is 


measured. 


 Whether the rule can be incorporated into routine clinical practice. 


 Whether the rule is likely to predict those patients for whom the technology is 


particularly cost effective. 


 Issues with respect to withdrawal of treatment from non-responders and other 


equity considerations.  


Patients are assumed to discontinue treatment if they do not respond to it. In 


addition, individuals on subcutaneous methylnaltrexone, a drug given for a maximum 


of 16 weeks (i.e. the maximum duration of treatment with subcutaneous 


methylnaltrexone is 16 weeks [4 cycles], irrespective of treatment response status at 


Week 16).  


The basis for these stopping rules is as follows: 


 The assumption that treatment is discontinued if there is no response was 


based on clinical advisors’ view (described in section 10.25) that patients 


would immediately stop taking any treatment they perceived to be not 


working. 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXX (28). 


 The SPC for subcutaneous methylnaltrexone states that the drug has not 


been studied in clinical trials lasting longer than 4 months, and should, 
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therefore, only be used for a limited period (106). Therefore the use of a ‘16 


weeks’ stopping rule was implemented in the model according to the SPC.  


Various scenarios (as detailed in section 7.3.7) were examined to explore the impact 


of these discontinuation rules on model outcomes.   


7.3 Clinical parameters and variables 


7.3.1 Please demonstrate how the clinical data were implemented into the 
model.  


A number of data were used to estimate response in the economic analysis, 


including: 


 Sources of data: depending on the comparator selected (Table 86), estimates 


of response were taken from either an analysis of the trial data or an MTC 


(see below). 


 Definition of response: where treatment included rescue bisacodyl, treatments 


were compared based on likelihood of any bowel movements (BMs), 


otherwise, response was defined based on SBMs.  


 Denominator: trial-based response estimates were generated in two ways. In 


the base case, the intent-to-treat (ITT) principle was applied, with the baseline 


N being used as the denominator to generate the response rate. Second, as 


a scenario analysis, the number of patients at risk (for whom observations 


were available at Week 4) was used as the denominator to generate the 


response rated. 


  


                                                
d
 Of the patients in the KODIAC 4 and 5 trials, 22.1% did not complete the study. Almost half 


of these discontinuations (10.2%) were due to adverse events. Other important reasons 


recorded for discontinuation included subject decision (5.8%); lost to follow up (3.3%); and 


non-compliance with the trial protocol (1.6%). None of the discontinuations was recorded as 


being due to loss of therapeutic effect 
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Table 90, Table 91 and Table 92 summarise the response rate at Week 4 calculated 


using the methods described above. The response rates estimated with the MTC 


were lower (e.g. naloxegol 25 mg: 45.9%) than those taken directly from the trial 


(naloxegol 25 mg: 58.5%). This is because the definition of response adopted in the 


MTC was more stringent than that in the trial (see above). 
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Table 90: Proportion of patients in ‘non-OIC (on treatment)’ state at Week 4, trial-based 
(all anticipated licensed population patients) 


Technology ITT Patient at risk 


Mean SE Mean SE 


Naloxegol 25 mg
†
 58.51% 3.17% 65.58% 3.24% 


Naloxegol 25 mg + rescue 


bisacodyl
‡
 


72.20% 2.89% 79.09% 2.74% 


Placebo
†
 39.75% 3.17% 42.41% 3.30% 


Placebo + rescue bisacodyl
‡
 60.25% 3.17% 61.80% 3.18% 


Abbreviations: ITT, intent-to-treat; SE, standard error. 
†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks  


 


Table 91: Proportion of patients in ‘non-OIC (on treatment)’ state at week 4, trial-based 
(anticipated licensed population + step 3 opioids) 


Technology ITT Patient at risk 


Mean SE Mean SE 


Naloxegol 25 mg
†
 62.50% 3.65% 70.51% 3.65% 


Naloxegol 25 mg + rescue 


bisacodyl
‡
 


73.86% 3.31% 82.80% 3.01% 


Placebo
†
 38.75% 3.85% 41.33% 4.02% 


Placebo + rescue bisacodyl
‡
 61.25% 3.85% 62.42% 3.87% 


Abbreviations: ITT, intent-to-treat; SE, standard error. 
†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks  


 


Table 92: Proportion of patients in ‘non-OIC (on treatment)’ state at Week 4, MTC 
analysis 


 
LIR LIR on step 3 opioids 


Mean SE Mean SE 


Naloxegol 25 mg 45.87% 7.66% 53.99% 9.18% 


SC MNTX QAD  38.40% 9.74% 37.82% 10.97% 


OXN - - 46.01% 6.59% 


Abbreviations: LIR, laxative inadequate responder; MNTX, methylnaltrexone; OXN, naloxone-
oxycodone; QAD, every other day; SC, subcutaneous; SE, standard error. 


 


The clinical data employed to estimate response differed from that employed in the 


analysis of clinical efficacy (section 6).The clinical efficacy analysis included a 


multifactor definition of response, including both a measure of absolute constipation 


status and minimum change in bowel movements from baseline. In contrast, the 


definition of response adopted in the economic analysis intentionally focuses on 


absolute constipation status alone, without a measure of change in bowel 
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movements from baseline. This divergence from the clinical definition of effect was 


adopted as: 


 it corresponds with an internationally accepted definition of constipation 


 it facilitates a simplification of the model design by allowing the estimation of 


utility and resource use as a function of constipation status, rather than a 


change in that status.  


7.3.2 Demonstrate how the transition probabilities were calculated from 
the clinical data. If appropriate, provide the transition matrix, details 
of the transformation of clinical outcomes or other details here. 


See section 7.3.1 for a summary of the transition probabilities up to 4 weeks. 


7.3.3 Is there evidence that (transition) probabilities should vary over time 
for the condition or disease? If so, has this been included in the 
evaluation? If there is evidence that this is the case, but it has not 
been included, provide an explanation of why it has been excluded. 


See section 7.3.7 for a summary of the transition probabilities beyond 4 weeks, 


including longer term extrapolation. 


7.3.4 Were intermediate outcome measures linked to final outcomes (for 
example, was a change in a surrogate outcome linked to a final 
clinical outcome)? If so, how was this relationship estimated, what 
sources of evidence were used, and what other evidence is there to 
support it? 


No surrogate markers were used in this model. 


7.3.5 If clinical experts assessed the applicability of values available or 
estimated any values, please provide the following detailse: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or 


medical specialist whose opinion was sought 


 the background information provided and its consistency with the 


totality of the evidence provided in the submission 


 the method used to collect the opinions 


                                                
e
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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 the medium used to collect opinions (for example, was information 


gathered by direct interview, telephone interview or self-administered 


questionnaire?)  


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it 


was used (for example, the Delphi technique).  


An Advisory Board was convened to inform the development of the model. See 


section 10.25 for further details. Key insights that were provided by the Advisory 


Board for the development of the model have been reported in section 7.2.3. 


Summary of selected values 


7.3.6 Please provide a list of all variables included in the cost-
effectiveness analysis, detailing the values used, range 
(distribution) and source. Provide cross-references to other parts of 
the submission.  


A summary of all variables used in the model is provided in Table 93 and Table 94. 


Table 93: Summary of variables applied in the economic model (anticipated licensed 
population) (costs in 2014 £) 


Variable  Value Distribution SE Reference 
to section 


in 
submission 


General Settings 


Population age
†
 52.2 years - - N/A 


Probability of response by 4 weeks – Trial-based (ITT) 


Naloxegol 25 mg
‡
 58.51% Beta 3.17% 7.3.1 


Naloxegol 25 mg + 
bisacodyl


§
  


72.20% Beta 2.89% 7.3.1 


Placebo
‡
 39.75% Beta 3.17% 7.3.1 


Placebo + bisacodyl
§
 60.25% Beta 3.17% 7.3.1 


Probability of response by 4 weeks – MTC analysis 


Naloxegol 25 mg
¶
 45.87% Beta 7.66% 7.3.1 


SC MNTX QAD
¶
 38.40% Beta 9.74% 7.3.1 


Transition probabilities (from week 4)  


Transition A See Section 7.3.2 


Transition B 28.98% Beta 4.27% 7.3.7 
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Variable  Value Distribution SE Reference 
to section 


in 
submission 


Transition C 20.94% Beta 5.44% 7.3.7 


Mortality (per cycle) 0.027% Beta 0.001% 7.3.7 


Treatment and administration costs per cycle 


Naloxegol 25 mg £ 51.52 - - 7.5.5 


Naloxegol 25 mg + 
bisacodyl 


£ 51.81 - - 7.5.5 


SC MNTX QAD £ 609.45 - - 7.5.5 


Placebo  £ 0 - - 7.5.5 


Placebo + bisacodyl £ 0.29 - - 7.5.5 


Cost of adverse events (grade 3-4), Cycle 1 


Naloxegol 25 mg 
£ 17.85 - - 


section 
10.26 


Naloxegol 25 mg + 
bisacodyl 


£ 17.85 - - 
section 
10.26 


SC MNTX QAD 
£ 16.83 - - 


section 
10.26 


Placebo 
£ 10.83 - - 


section 
10.26 


Placebo + bisacodyl 
£ 10.83 - - 


section 
10.26 


Cost of health states 


Non-OIC (on 
treatment 


£ 0 Gamma £ 1.59 7.5.6 


OIC £ 35.82 Gamma £ 1.79 7.5.6 


Non-OIC (untreated) £ 3.14 Gamma £ 0.16 7.5.6 


Utility in health states – Naloxegol 25 mg vs placebo 


Non-OIC (on 
treatment) – 
Naloxegol 25 mg 
(cycles 1-2) -  


0.620 Gamma 0.025 7.4.3 
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Variable  Value Distribution SE Reference 
to section 


in 
submission 


Non-OIC (on 
treatment) – 
Naloxegol 25 mg 
(cycles 3+) 


0.665 Gamma 0.026 7.4.3 


Non-OIC (on 
treatment) – placebo 


0.613 Gamma 0.021 7.4.3 


OIC 0.553 Gamma 0.022 7.4.3 


Non-OIC (untreated) 0.613 Gamma 0.021 7.4.3 


Utility in health states – Naloxegol 25 mg vs MNTX  


OIC 0.564 Gamma 0.017 7.4.3 


Non-OIC 0.630 Gamma 0.014 7.4.3 


Abbreviations: ITT, intent-to-treat; MTC, mixed treatment comparison; MNTX, methylnaltrexone; OIC, 
opioid-induced constipation; QAD, every other day; SC, subcutaneous; SE, standard error. 
†
The population age was based on the average age of participants in the KODIAC 4 and 5 trials. 


‡
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks.  


§
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks. 


¶
Response data: patients with ≥3 SBMs/week (%) over 4-week treatment period. 


 


Table 94: Summary of variables applied in the economic model (anticipated licensed 
population + Step 3 opioids) (costs in 2014 £) 


Variable  Value Distribution SE Reference to 
section in 


submission 


General Settings 


Population age 52.2 years - - N/A 


Probability of response by 4 weeks – Trial-based (ITT) 


Naloxegol 25 mg
†
 62.50% Beta 3.65% 7.3.1 


Naloxegol 25 mg + 
bisacodyl


‡
  


73.86% Beta 3.31% 7.3.1 


Placebo
†
 38.75% Beta 3.85% 7.3.1 


Placebo + bisacodyl
‡
 61.25% Beta 3.85% 7.3.1 


Probability of response by 4 weeks – MTC analysis 


Naloxegol 25 mg
§
 53.99% Beta 9.18% 7.3.1 
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SC MNTX QAD
§
 37.82% Beta 10.97% 7.3.1 


OXN
¶
 46.01% Beta 6.59% 7.3.1 


Transition probabilities  


Transition A See Section 7.3.2 


Transition B 28.98% Beta 4.27% 7.3.7 


Transition C 20.94% Beta 5.44% 7.3.7 


Mortality (per cycle) 0.027% Beta 0.001% 7.3.7 


Treatment and administration costs per cycle (4 weeks) 


Naloxegol 25 mg £ 51.52 - - 7.5.5 


Naloxegol 25 mg + 
bisacodyl 


£ 51.79 - - 7.5.5 


SC MNTX QAD £ 609.45 - - 7.5.5 


OXN  £ 125.54 - - 7.5.5 


Placebo  £ 0 - - 7.5.5 


Placebo + bisacodyl £ 0.27 - - 7.5.5 


Cost of adverse events (grade 3-4), Cycle 1 


Naloxegol 25 mg £ 19.31 - - section 10.26 


Naloxegol 25 mg + 
bisacodyl 


£ 19.31 - - section 10.26 


SC MNTX QAD £ 17.75 - - section 10.26 


OXN £ 13.92 - - section 10.26 


Placebo £ 11.50 - - section 10.26  


Placebo + bisacodyl £ 11.50 - - section 10.26 


Cost of health states 


Non-OIC (on 
treatment 


£ 0 Gamma £ 1.85 7.5.6 


OIC £ 40.99 Gamma £ 2.05 7.5.6 


Non-OIC (untreated) £ 3.12 Gamma £ 0.16 7.5.6 
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Utility in health states: Naloxegol 25 mg vs placebo 


Non-OIC (on 
treatment) – 
Naloxegol 25 mg 
(cycles 1-2) -  


0.594 Gamma 0.030 7.4.3 


Non-OIC (on 
treatment) – 
Naloxegol 25 mg 
(cycles 3+) 


0.679 Gamma 0.030 7.4.3 


Non-OIC (on 
treatment) – placebo 


0.572 Gamma 0.027 7.4.3 


OIC 0.537 Gamma 0.027 7.4.3 


Non-OIC (untreated) 0.572 Gamma 0.027 7.4.3 


Utility in health states: naloxegol 25 mg vs MNTX and naloxegol 25 mg (exclusive use 
of morphine) vs OXN 


OIC 0.546 Gamma 0.021 7.4.3 


Non-OIC 0.610 Gamma 0.017 7.4.3 


Abbreviations: ITT, intent-to-treat; MTC, mixed treatment comparison; MNTX, methylnaltrexone; OIC, 
opioid-induced constipation; OXN, naloxone-oxycodone; QAD, every other day; SC, subcutaneous; SE, 
standard error.


 


†
The population age was based on the average age of participants in the KODIAC 5 and 5 trials. 


‡
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks. 


§
Response data: patients with ≥3 SBMs/week (%) over 4-week treatment period 


¶
Response data: relative risk of patients with ≥3 CSBMs/week (%) at 4 weeks versus naloxegol 25 mg, 


applied to the probability of ≥3 SBMs/week (%) over 4-week treatment period with naloxegol 


7.3.7 Are costs and clinical outcomes extrapolated beyond the trial 
follow-up period(s)? If so, what are the assumptions that underpin 
this extrapolation and how are they justified? In particular, what 
assumption was used about the longer term difference in 
effectiveness between the intervention and its comparator? For the 
extrapolation of clinical outcomes, please present graphs of any 
curve fittings to Kaplan–Meier plots.  


Transition A (‘non-OIC [on treatment]’ state to ‘OIC’ state) 


A number of methods were used to generate estimates of transition A. These are 


summarised in Table 95 and described in more detail below. 


The base case model used the exponential function to extrapolate response over a 


period of 5 years. The model was generated based on weekly observations (between 


Weeks 4 and 12) in the KODIAC 4 and 5 data, and the corresponding transition 


probability applied from Week 4, per the Markov model described in section 7.2.2.  


This approach was adopted in the base case as: 


 A 5 year time horizon was selected as this was thought to reflect the upper 


end of the period of persistence of opioid use (Table 89). Also, running the 
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model suggests that it reaches a steady state within this period, as 


demonstrated in Figure 17. 


Figure 17: Difference over time of patient transition between health states between 
naloxegol 25 mg and placebo 


 


 


 The exponential function was selected as the most parsimonious of the 


functions tested in the absence of external validation and strong evidence in 


favour of any particular function. See later in this section for further detail.  


Table 95: Summary of approaches used to measure transition A (X indicates where the 
extrapolation scenario was applied) 


Scenario Timeframe Naloxegol 25 mg vs 


Placebo Placebo + 
bisacodyl 


SC MNTX 
QAD 


OXN 


Fitting 
statistical 
functions 
to 
KODIAC 4 
and 5 


Exponential 


1 year X X X - 


3 years X X X - 


5 years
†
 X X X X 


Weibull 


1 year X X X - 


3 years X X X - 


5 years X X X - 


Log logistic 


1 year X X - - 


3 years X X - - 


5 years X X - - 
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Scenario Timeframe Naloxegol 25 mg vs 


Placebo Placebo + 
bisacodyl 


SC MNTX 
QAD 


OXN 


Log normal 


1 year X X - - 


3 years X X - - 


5 years X X - - 


A constant transition 
probability based on 
discontinuation data from 
K8 


1 year X X X - 


3 years X X X - 


5 years X X X - 


12 week response 
maintained 


1 year X X - - 


3 years X X - - 


5 years X X - - 


No extrapolation 12 weeks X X - - 


Abbreviations: MNTX, methylnaltrexone; OXN, naloxone-oxycodone; QAD, every other day; SC, 
subcutaneous. 
†
Base case scenario 


 


Fitting statistical functions 


The Kaplan-Meier (KM) curve of the number of patients in ‘non-OIC (on treatment)’ 


state was derived from the KODIAC 4 and 5 studies. The KM curve was specified for 


each treatment separately (naloxegol 25 mg and placebo), based on the anticipated 


licensed population who were responders at 4 weeks.  


Parametric survival analyses were performed on KODIAC 4 and 5 to predict the 


proportion of patients remaining in the non-OIC (treated) health state over time, 


based on weekly estimates of OIC status in the previous 4 weeks for Weeks 4–12. 


To maximise the data available, but also to avoid capturing mortality in the transition 


probability (as this was a separate transition in the model), the data were censored 


for those patients with treatment exposure of less than 12 weeks. Specifically, the 


data was censored at the closest week following the last day of exposure to 


treatment.  


The following curves were fitted to the data: exponential, Weibull, gamma, Gompertz, 


log-normal and log-logistic. Curves were fitted separately for naloxegol 25 mg and 


placebo, to allow for the possibility that changes in constipation status followed a 


different distribution in the two arms. Though, in accordance with best practice 


guidelines(107), the selection process resulted in the same function being used for 


naloxegol 25 mg and placebo. 
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Equations were fitted to the data using the LIFEREG procedure in SAS, and a 


specialised macro designed to fit a Gompertz model, as this is not a standard option 


in SAS. These procedures produce estimates of the scale and shape parameters of 


the distributions and allow the scale parameter to be regressed on predictors. 


Table 96 shows the parameters of these fitting functions. 


Table 96: Functions used to estimates transition A, anticipated licensed population 
(Weeks 4–12) 


Function  Exponential Weibull Log-
logistic 


Log-
normal 


Gamma Gompertz 


Naloxegol 25 mg 


Intercept 5.474 5.634 5.388 5.556 5.628 4.948 


Scale  1.106 1.033 1.909 0.497  


Shape  0.905   2.379  


AIC 176.242 177.974 177.210 174.642 180.761 176.109 


BIC 179.005 183.498 182.734 180.166 189.047 181.633 


Placebo 


Intercept 4.897 4.763 4.508 4.567 3.557 4.931 


Scale  0.863 0.776 1.382 1.618  


Shape  1.159   -2.030  


AIC 143.611 145.033 144.344 142.784 143.219 144.363 


BIC 145.902 149.614 148.925 147.365 150.091 148.944 


Abbreviations: AIC, Akaike’s Information Criteria; BIC, Bayesian Information Criterion.  


 


Figure 18 shows the predicted curves, under each distribution fit, versus the 


observed data, for proportions of patients remaining in the non-OIC (treated) health 


state over time in the naloxegol 25 mg arm (transition A). Figure 19 shows the 


extrapolation of this data out to 300 days, applying the curve fitted on Weeks 4–12 


data from Week 4. 
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Figure 18: Predicted versus observed responders, naloxegol 25 mg, anticipated 
licensed population 


 


 


Figure 19: Extrapolation of response predictions (up to 300 days), naloxegol 25 mg, 
anticipated licensed population 
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Figure 20 shows the predicted curves, under each distribution fit, versus the 


observed data, for the proportion of patients remaining in the non-OIC (treated) 


health state over time in the placebo arm (transition A). Figure 21 shows the 


extrapolation of this data out to 300 days. 


Figure 20: Predicted versus observed responders, placebo, anticipated licensed 
population 
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Figure 21: Extrapolation of response predictions (up to 300 days), placebo, anticipated 
licensed population 
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In line with best practice guidelines (107-109), the best-fitting distribution was 


identified and tested using the following information: 


 Diagnostic plots associated with each of the distributions being considered 


(described in section 10.27) suggest that a log normal function may best 


reflect the distribution underlying the observed data.  


 The Akaike’s Information Criteria (AIC) and Bayesian Information Criterion 


(BIC) were compared (with lower values indicating better fit, see Table 96) 


suggesting that either the log normal or the exponential function may best fit 


the observed data, though all the functions demonstrated similar fit. 


 Clinical experts’ opinion on the clinical plausibility of the extrapolations 


(described in section 10.25) suggested that 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXX. 


 No alternative data were available against which to externally validate the 


extrapolations.  


Four functions were selected for inclusion in the model – exponential, Weibull, log-


logistic and log-normal. Given that estimates of statistical fit and clinical opinion failed 


to identify an obviously preferred function, and that no data was identified against 


which to externally validate the extrapolations, the exponential function was selected 


for using the base case as the most parsimonious of the available functions. 


The trial data on which these function were fitted (KODIAC 4 and 5) were only 


available for naloxegol 25 mg and placebo patients. On the basis that non-response 


after 4 weeks is likely to be related to the response rate at 4 weeks, functions for 


other treatments were estimated based on the naloxegol 25 mg curve, assuming 


proportional hazards to naloxegol, and using the following hazard ratios (HRs) values 


estimated from the MTC (see section 6.7). In the base case, the HR was estimated 


as the ratio of the 4 week response rate of the comparator relative to that of 


naloxegol 25 mg (Table 97). In a scenario analysis, the HR was set to 1.  


Table 97: Hazard ratios used to estimate transition A (source: MTC) 


Comparator Anticipated licensed 


population  


Anticipated licensed 


population + Step 3 


opioids 


SC MNTX QAD 0.84 0.70 


OXN 1.07 0.85 


Abbreviations: LIR, laxative inadequate response; MNTX, methylnaltrexone; OXN, naloxone-oxycodone; 
QAD, every other day; SC, subcutaneous. 


KODIAC 8 discontinuation data 


An extrapolation scenario was run using KODIAC 8 discontinuation data. KODIAC 8 


was a 52-week open-label, long-term safety study that reported no efficacy data, and 


so was not used to inform the base case. The inculsion/exclusion criteria was broadly 


in line with KODIAC 4 and 5 and included the LIR licensed population. However, this 


trial did include data on discontinuation. Discontinuation data was used to estimate 
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the probability of transitioning from ‘non-OIC (on treatment)’ to ‘OIC’ for naloxegol 25 


mg. This approach was used to exploit the longer duration observed by KODIAC 8 


compared with the KODIAC 4 and 5 studies, as well as to account for the possibility 


that the definition of response included in the base case analysis may be more strict 


than patients themselves would apply when considering whether treatment is 


efficacious enough to continue.  


KODIAC 8 included patients rolled over from KODIAC 5 (n=84) and new patients 


(n=760). The transition A estimates were generated on the new patients, as roll over 


patients had been receiving naloxegol for 12 weeks on KODIAC 5 during which time 


discontinuation was restricted by the trial protocol. During the 52 weeks of the trial, 


185 of the 506 patients who received naloxegol 25 mg discontinued treatment. The 


three most common reasons for such discontinuation were patient decision (n=62); 


AEs (n=49); and lost to follow-up (n=36). Only three patients discontinued due to a 


loss of therapeutic effect. 


The KODIAC 8 data were used to derive a constant probability for transition A 


(3.43% per cycle). On the basis that discontinuation after 4 weeks is likely to be 


related to the response rate at 4 weeks, transition probabilities for other treatments 


were estimated by multiplying the naloxegol 25 mg transition probability by the 


inverse of the relative risk of response for the treatment versus naloxegol 25 mg.  


No extrapolation 


A scenario was run that used estimates of the proportion of patients on the ‘OIC’ and 


‘non-OIC (on treatment)’ states at 4, 8 and 12 weeks from the KODIAC 4 and 


KODIAC 5 trials, and did not extrapolate beyond this trial period. This was intended 


to represent a worst case response scenario. The analysis used the number of 


patients in the relevant group in the trial at baseline as the denominator (i.e. an 


intent-to-treat approach). Table 98 and Table 99 summarise the proportion of 


patients remaining in ‘non-OIC (on treatment)’ state used in the model. This analysis 


was only undertaken for naloxegol 25 mg, naloxegol 25 mg plus rescue bisacodyl, 


placebo, and placebo plus rescue bisacodyl, as the necessary required data were not 


available for other treatments.  


Table 98: Proportion of patients remaining in ‘non-OIC (on treatment)’ state at Week 4, 
8, 12 (anticipated licensed population) 


Treatment Week 4 Week 8 Week 12 


Naloxegol 25 mg
† 
 58.51% 55.60% 55.19% 


Naloxegol 25 mg + bisacodyl
‡
 72.20% 64.32% 61.83% 


Placebo
†
 39.75% 43.93% 41.42% 


Placebo + bisacodyl
‡
 60.25% 55.65% 53.97% 


†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks.  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks.  
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Table 99: Proportion of patients remaining in ‘non-OIC (on treatment)’ state at Week 4, 
8, 12 (anticipated licensed population + Step 3 opioids) 


Treatment Week 4 Week 8 Week 12 


Naloxegol 25 mg
† 
 62.50% 56.25% 55.11% 


Naloxegol 25 mg + bisacodyl
‡
 73.86% 65.34% 61.93% 


Placebo
†
 38.75% 44.38% 43.75% 


Placebo + bisacodyl
‡
 61.25% 56.35% 56.88% 


†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks.  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks.  


Response maintained 


A scenario was considered that used estimates of the proportion of patients in the 


‘non-OIC (on treatment)’ state from the KODIAC 4 and KODIAC 5 trials, which 


assumed that patients in the ‘non-OIC (on treatment)’ state at 12 weeks stayed in this 


state for the remainder of the model (Table 100).  


Transition B (OIC’ state to ‘non-OIC [untreated]’ state) and transition C (‘non-
OIC [untreated]’ state to ‘OIC’ state) 


Estimates for transitions B and C were generated from analysis of anticipated 


licensed population patients in the placebo arm of the KODIAC 4 and KODIAC 5 


datasets. The placebo data was analysed because the model assumes that patients 


are not on treatment in the ‘OIC’ and ‘non-OIC (untreated)’ states. This also explains 


why the same transition B and C estimates were used across the treatments included 


in the model. 


For transition B, patients who had entered the ‘OIC’ state either at Week 4 or via 


transition A were followed until the time when they next became non-OIC. For 


transition C, patients in the non-OIC state were followed until time-to-next OIC state. 


The numerators (events) and denominators (number at risk) for each transition were 


used to compute 4-week transition probabilities utilised in the economic model. 


Table 100: Transition probabilities B and C (source: analysis of KODIAC 4 and 5) 


 Mean SE 


Transition B 28.98% 4.27% 


Transition C 20.94% 5.44% 


Abbreviations: standard error. 


Mortality 


The same mortality rate, based on the UK general population, was applied to all 


health states. Mortality was calculated based on UK life table for the years 2008–


2010 (110). The yearly probability of death used in the model was the one 


corresponding to the average age of patients. The exponential function was used to 


calculate cycle probability of mortality.  


Naloxegol, other treatments, and constipation health states are not expected to have 


an impact on mortality. 
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7.3.8 Provide a list of all assumptions in the de novo economic model and 
a justification for each assumption.  


A list of the assumptions used in the economic model is provided in Table 101.
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Table 101: List of assumptions used in the economic model 


Variable Assumption Justification Base Case or Scenario Analysis Method 


Maintenance of 
naloxegol and 
placebo response 
beyond KODIAC 
4 and 5 trial 
duration  


Treatment response can be 
maintained beyond the period 
observed in the trial, and that the 
extent of maintenance can be 
determined by extrapolating the 
response trends observed in the 
trial 


KODIAC 8 discontinuation 
data 


Anticipated SPC 


 


Base case and scenarios are 
available for alternative extrapolation 
methods 


See section 7.3.7 


Discontinuation  Once treatment fails, patients will 
discontinue therapy and do not try it 
again 


XXX (28) Base case and scenario analysis by 
varying the transition probability from 
OIC to non-OIC (on treatment) health 
states (transition D) 


See section 6.9  


Treatment when 
in non-OIC 
healthstate 


Naloxegol treatment is maintained When therapeutic effect 
maintained, patients persist 
on treatment.  


Base Case and scenario analysis 
(section 7.7.7) by varying the 
transition probability from non-OIC 
(on treatment) to non-OIC (untreated) 
health states (transition E) 


See section 7.7.7 


Variable nature of 
OIC 


The experience of OIC is variable, 
with patients moving between the 
OIC and non-OIC states over time 


Ad-Board (29) 


Placebo arm on KODIAC 4 
and 5 trials 


Base case and scenario analysis 
considered in the sensitivity analysis 
by varying the transition probability 
from OIC to non-OIC (untreated) 
health states and from non-OIC 
(untreated) to OIC health states 
(transitions B and C). 


See section 7.2.5 


Utility  Health state utility is a function of 
OIC status, time and treatment 


See section 7.4.3 Base case and scenario analysis 
considered in the sensitivity analysis 
by varying the utility by time, 
treatment  and other tariff (section 
7.7.7) 


See section 7.4.3 
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Variable Assumption Justification Base Case or Scenario Analysis Method 


Maintenance of 
comparator 
response beyond 
MTC end point 


Response is maintained on 
comparator treatments (SC MNTX 
and OXN) in proportion to the rate it 
is maintained on naloxegol 25 mg, 
adjusted for the relative response 
on treatments at Week 4 


Text above Table 97 in 
section 7.3.7 


Base case and scenarios are 
available for alternative extrapolation 
methods 


See section 7.3.7 


Abbreviations: MTC, mixed treatment comparison; MNTX, methylnaltrexone; OIC, opioid-induced constipation; OXN, oxycodone plus naloxone; SC, subcutaneous.
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7.4 Measurement and valuation of health effects 


Patient experience  


7.4.1 Please outline the aspects of the condition that most affect patients’ 
quality of life. 


The symptoms, discomfort and pain associated with OIC and the negative impact on 


daily life contribute to the overall quality of life (QoL) burden, regardless of the 


frequency of opioid use (7). The symptoms of the condition may range from rectal 


and/or lower abdominal pain, abdominal distension, straining during evacuation, 


bloating, and flatulence to obstructive symptoms with nausea and vomiting (111, 


112). The physical sequelae of constipation are also important when assessing 


patients. Haemorrhoids, diverticular disease and faecal impaction contribute to the 


burden of the condition and often require treatment (38). 


The longer-term consequences of constipation can result in substantial morbidity. For 


example, chronic constipation can lead to complications such as rectal pain and 


burning, bowel obstruction or rupture (14). Stool impaction is another unpleasant 


outcome of long-term constipation. Here, retained stools may form large, firm lumps 


that are impossible to defecate, which in turn may lead to bowel obstruction, stercoral 


ulcers and urinary retention (113). This stage of OIC necessitates manual 


disimpaction or even surgery. 


The psychological distress caused by OIC includes general distress about the 


constipation itself as well as depressive symptoms and anticipatory anxiety, which 


may increase over time (112, 114). Symptoms of opioid-induced bowel dysfunction 


(OIBD) – including OIC – have a considerable negative impact on activities of daily 


living (7, 38). Additionally, increasing severity of constipation and multiple 


complications associated with the condition have been found to correlate with lower 


QoL (114). OIC can be disabling and troublesome to patients to the extent that some 


reduce the dose or even discontinue their opioid medication in order to facilitate 


having a bowel movement, thus compromising optimal pain management (7, 12, 13).  


7.4.2 Please describe how a patient’s HRQL is likely to change over the 
course of the condition. 


The evidence indicates that OIC status is a key driver of HRQL in patients with OIC. 


For example: 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXX) (115, 116). 


 A regression analysis of utility data collected in the KODIAC 4 and KODIAC 5 


trials demonstrated that OIC status and baseline utility were key predictors for 


change in utility (see section 7.4.3 for a description of this analysis). 
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Accordingly, patients who experience relief from OIC would be expected to also 


experience a HRQL improvement; conversely, patients who are initially non-OIC 


would be expected to experience worsening of HRQL if they become OIC later on 


(114). 


HRQL data derived from clinical trials 


7.4.3 If HRQL data were collected in the clinical trials identified in 
section 6 (Clinical evidence), please comment on whether the HRQL 
data are consistent with the reference case. The following are 
suggested elements for consideration, but the list is not exhaustive. 


 Method of elicitation. 


 Method of valuation. 


 Point when measurements were made. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


Table 102 summarises the utility inputs used in the model. The subsequent text 


describes these inputs in more detail. 


Table 102: Summary of utility inputs (X indicates where the method was reported)  


Scenario Naloxegol 25 mg versus 


Placebo Placebo 
+ rescue 
laxative 


SC MNTX 
QAD 


OXN 


Treatment-specific health state utility, 
distinguishing utility used in Cycle 1 and 2 
versus remaining model cycles (trial data, 
Dolan  tariff) (base case) 


X X - - 


Treatment-specific health state utility, 
distinguishing utility used in Cycle 1 and 2 
versus remaining model cycles (trial data, 
Wittrup-Jensen  tariff) 


X X - - 


Treatment-specific health state utility (non-
time dependent), (trial data, Dolan tariff.) 


X X - - 


Health state specific (trial data, Dolan tariff) X X X X 


Health state specific (trial data, Wittrup-
Jensen tariff) 


- - X - 


Health state specific (secondary 
literature)(117) 


X X X - 


Abbreviations: MNTX, methylnaltrexone; OXN, naloxone-oxycodone; QAD, every other day; SC, 
subcutaneous. 


 


The EQ-5D-3L instrument was included in the KODIAC 4, KODIAC 5 and KODIAC 7 


trials. As KODIAC 7 did not collect data on constipation status, utility estimates were 
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derived from an analysis of KODIAC 4 and KODIAC 5 data. In both the KODIAC 4 


and KODIAC 5 trials, the EQ-5D data were collected at 0, 4 and 12 weeks. These 


data were used with the Dolan algorithm to derive utility scores (118, 119). 


Treatment- and time-specific utility inputs 


Treatment- and time-specific estimates were used for naloxegol patients, as it was 


hypothesised that there would be a treatment and time impact of naloxegol 25 mg 


over and above its impact on OIC status, as:  


 While OIC status is a key driver of utility, it is possible that treatment impacts 


utility via its effect on constipation symptoms independent of its effect on 


constipation status.  


The model does not independently account for the impact of AEs on utility, which 


would not only vary between treatments, but would also be expected to vary over 


time if patients who experience the most AEs discontinue treatment. 


To test the hypothesised treatment and time effects, a repeated measures mixed-


effects (RMME) model was run for change in utility from baseline. The model used 


pooled KODIAC 4 and 5 data, and was run separately for the anticipated licensed 


population and anticipated licensed population on Step 3 opioids populations. The 


following variables were included in the model: time, treatment, baseline utility, OIC 


status, and an interaction between treatment and time. The results of the model are 


reported in Table 103. 


Table 103: Random mixed effect model for change from baseline in utility 


Effect Anticipated licensed 
population (n=726) 


Anticipated licensed 
population + Step 3 opioids 


(n=510) 


Estimate SE Pr > |t|† Estimate SE Pr > |t|
†
 


Intercept 0.2945 0.0290 <.0001 0.2542 0.0346 <.0001 


Baseline utility -0.5049 0.0380 <.0001 -0.4824 0.0443 <.0001 


Time  


(week 12 vs week 4) 
-0.0229 0.0210 0.278 -0.0167 0.0266 0.532 


Treatment  


(Naloxegol 25 mg vs 
placebo) 


-0.0137 0.0260 0.597 0.0141 0.0316 0.656 


OIC status  


(non-OIC vs OIC) 
0.0514 0.0203 0.012 0.0543 0.0250 0.031 


Interaction (treatment*time) 


Naloxegol 25 mg at week 12 
vs other 


0.0683 0.0300 0.024 0.0621 0.0376 0.100 


Abbreviations: LIR, laxative inadequate responder; OIC, opioid-induced constipation; SE, standard error. 
†Significance level for test.  


 


The model identifies a strong relationship between change in utility and both baseline 
utility and OIC status. Furthermore, in the anticipated licensed population, a 
significant impact was identified between change in utility and a time-treatment 
interaction effect. Given this effect the economic model was run using time and 
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treatment specific utility effects. The model is constructed so that a treatment-specific 
and time-specific effect only applies to patients on Naloxegol treatment and during 
the time they are non OIC.  
 
Further validation of a treatment effect was derived from an analysis of weekly SBMs, 
in the anticipated licensed population, from KODIAC 4 and 5 based on health state. 
In this analysis it was found that: 


 


o In KODIAC 4  at week 12, when patients were nOIC on naloxegol 25 
mg they experienced an average of 6.1 SBMs per week vs 5.8 SBMs 
per week for placebo. The change from baseline was 4.2 and 3.4 
SBMs respectively  
 


o In KODIAC 5  at week 12, when patients were nOIC on naloxegol 25 
mg they experienced an average of 6.0 SBMs per week vs 5.1 SBMs 
per week for placebo. The change from baseline was 4.9 and 3.7 
SBMs respectively  


 


Table 104 summarises the data used to estimate utility in the different health states 


and treatment arms. 


 Data from patients on naloxegol 25 mg in the non-OIC state, collected at 4 


weeks, were used to estimate the utility of patients in the naloxegol 25 mg 


arm in the ‘non-OIC (on treatment)’ state in cycles 1 and 2. 


 Data from patients on naloxegol 25 mg in the non-OIC state, collected at 12 


weeks, were used to estimate the utility of patients in the naloxegol 25 mg 


arm in the ‘non-OIC (on treatment)’ state in cycles 3 onwards. 


 Data from patients on placebo in the non-OIC state, pooled 4 and 12 week 


data, were used to estimate the utility of patients in the placebo arm in the 


‘non-OIC (on treatment)’ state, and patients in both the naloxegol 25 mg and 


placebo arms in the ‘non-OIC (untreated)’ state, as the model assumed that 


patients discontinue active treatment in this state.  


 Data from patients on placebo in the OIC state, pooled 4 and 12 week data, 


were used to estimate the utility of patients in both the naloxegol 25 mg and 


placebo arms in the ‘OIC’ state, as the model assumed that patients 


discontinue active treatment in this state. 


Table 104: Summary of utility inputs (treatment and time-specific, Dolan tariff) 


State Treatment Source (OIC 
status, 


treatment arm, 
and timepoint) 


Anticipated 
licensed 


population (all) 


Anticipated 
licensed 


population + Step 
3 opioids 


Mean SE Mean SE 


Non-OIC (on 
treatment) cycles 
1 and 2 Naloxegol 25 


mg 


Non-OIC, 
naloxegol 25 mg, 


4 weeks 
0.620 0.025 0.594 0.030 


Non-OIC (on Non-OIC, 0.665 0.026 0.679 0.030 
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treatment) 


Cycles 3 
onwards  


naloxegol 25 mg, 
12 weeks 


Non-OIC (on 
treatment) 


Placebo 
Non-OIC, 


placebo, 4 and 
12 weeks pooled 


0.613 0.021 0.572 0.027 


OIC  


Naloxegol l 
25 mg and 


Placebo 


OIC, placebo, 4 
and 12 weeks 


pooled 
0.553 0.022 0.537 0.027 


Non-OIC (no 
treatment) 


Non-OIC, 
placebo, 4 and 


12 weeks pooled 
0.613 0.021 0.572 0.027 


Abbreviations OIC, opioid-induced constipation; SE, standard error.  


 


The impact of running the model with health state specific utility inputs was tested in 


a scenario analysis (see below for further detail on these inputs). 


Treatment-specific utility inputs 


The model was also run using treatment-specific (non-time specific) utility inputs (see 


Table 105). 


Table 105: Summary of utility inputs (treatment-specific, Dolan tariff) 


State Treatment Source (OIC status, 
treatment arm, data 


point) 


Anticipated 
licensed 


population (all) 


Anticipated 
licensed 


population + 
Step 3 opioids 


Mean SE Mean SE 


Non-OIC (on 
treatment)  


Naloxegol 
25 mg 


Non-OIC, naloxegol 
25 mg, 4 and 12 
weeks pooled 


0.642 0.018 0.634 0.021 


Non-OIC (on 
treatments) 


Placebo 
Non-OIC, naloxegol 


25 mg, 4 and 12 
weeks pooled 


0.613 0.021 0.572 0.027 


OIC  
Naloxegol 
25 mg and 
Placebo 


OIC, placebo, 4 and 
12 weeks pooled 


0.553 0.022 0.537 0.027 


Non-OIC (no 
treatment) 


Non-OIC, placebo, 4 
and 12 weeks pooled 


0.613 0.021 0.572 0.027 


Abbreviations: OIC, opioid-induced constipation; SE, standard error.  


 


Health-state specific utility inputs 


As time- and treatment-dependent utility inputs were only available for naloxegol 25 


mg, a health-state only (non-time- and non-treatment-specific) utility input was 


estimated for the comparison with SC methylnaltrexone and naloxone-oxycodone 
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(Table 106). This was also used in a scenario of the model for naloxegol 25 mg 


versus placebo. 


Table 106: Summary of utility inputs (non-treatment-specific, Dolan tariff) 


State Anticipated licensed population (all) Anticipated licensed 
population + Step 3 opioids 


Mean SE Mean SE 


OIC  0.564 0.017 0.546 0.021 


Non-OIC 0.630 0.014 0.610 0.017 


Abbreviations: OIC, opioid-induced constipation; SE, standard error.  


 


Alternative tariff 


A scenario was also run using an alternative tariff. Unlike the Dolan tariff, the Wittrup-
Jensen tariff (120) does not include a utility decrement associated with being in the 
worst state on any of the five dimensions of the EQ-5D. Given that the population 
being studied is on long-term opioid therapy and experiencing utility impacts, such as 
pain that are not targeted by OIC treatment, it is possible this underlying health state 
will cause patients to be at the worst level on one of the domains of the EQ-5D and 
that this will not change with a variation in OIC status. Consequently, a scenario was 
run using a tariff that does not include this extra decrement for being at the worst 
level of one of the domains. Table 107 and   
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Table 108 summarise the utility inputs generated with the Wittrup-Jensen tariff. 


Table 107: Summary of utility inputs (treatment and time-specific, Wittrup-Jensen tariff) 


State Treatment Anticipated licensed 
population (all) 


Anticipated 
licensed population 


+ Step 3 opioids) 


Mean SE Mean SE 


Non-OIC (on treatment) 
cycles 1 and 2 


Naloxegol 25 
mg 


0.691 0.019 0.672 0.022 


Non-OIC (on treatment) 


Cycles 3 onwards  
0.724 0.020 0.733 0.023 


Non-OIC (on treatments) Placebo 0.686 0.015 0.652 0.020 


OIC  
Naloxegol 25 


mg and Placebo 


0.643 0.015 0.632 0.020 


Non-OIC (untreated) 0.686 0.015 0.652 0.020 


Abbreviations: OIC, opioid-induced constipation; SE, standard error.  
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Table 108: Summary of utility inputs (non-treatment-specific, Wittrup-Jensen tariff) 


State Anticipated licensed 
population (all) 


Anticipated licensed population + Step 3 
opioids 


Mean SE Mean SE 


OIC  0.648 0.012 0.636 0.015 


Non-OIC 0.698 0.010 0.681 0.012 


Abbreviations: OIC, opioid-induced constipation; SE, standard error.  


Utility estimates from the literature 


One set of utility estimates that was compatible with the health states included in the 


model was identified in the literature (121). These were from an observational study 


(that collected EQ-5D data) of patients in Holland who were prescribed opioids – 588 


with non-advanced illnesses (which were disabling but not directly life-threatening), 


and 113 with advanced illnesses. The scenario analysis used estimates from the 


people with non-advanced illnesses, as this group best matched the model’s patient 


population. Among these patients, 326 (55%) individuals self-reported being 


constipated. The study did not report which tariff was used to estimate utility using 


the EQ-5D data.  


There are a number of limitations associated with the use of these literature-based 


estimates, thereby accounting for why the study data were used in a scenario 


analysis. First, the study focused on constipation in general in opioid-users, rather 


than OIC specifically. Second, the study was cross-sectional and not designed to 


assess the causal impact of OIC on utility and did not control for other factors that 


may influence utility. Third, the manuscript only provided estimates of median utility. 


Finally, constipation status was self-reported by patients. 


Table 109 summarises the utility data extracted from Penning van Beest et al, 2010 


(121).  


Table 109: Summary of utility input  


 Median utility (CI) 


OIC  0.31 (0.17–0.73) 


Non-OIC 0.65 (0.22–0.78) 


Abbreviations: CI, confidence interval; OIC, opioid-induced constipation.  
Source: Penning-van Beest et al, 2010 (121) 


Mapping 


7.4.4 If mapping was used to transform any of the utilities or quality-of-
life data in clinical trials, please provide the following information. 


 Which tool was mapped from and onto what other tool? For example, SF-
36 to EQ-5D.  


 Details of the methodology used. 


 Details of validation of the mapping technique. 


No mapping was used to estimate utility. 
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HRQL studies 


7.4.5 Please provide a systematic search of HRQL data. Consider published 
and unpublished studies, including any original research 
commissioned for this technology. Provide the rationale for terms used 
in the search strategy and any inclusion and exclusion criteria used. 
The search strategy used should be provided in section 10.12, 
appendix 12.  


A systematic review was conducted to identify HRQL studies from the published 


literature relevant to the decision problem.  


In particular, EQ-5D health state utility values (in line with the NICE preferred method) 


relating to opioid-induced constipation (OIC) were searched for.  


The following electronic databases were searched: Ovid MEDLINE, Ovid MEDLINE In-


Process and Other Non-Indexed Citations, EMBASE (Ovid), The Cochrane Library 


(Ovid) and EconLit (Ovid).  


Electronic searches were supplemented by hand searching the following sources: 


Research Papers in Economics (RePEc), the EQ-5D website, the Cost-Effectiveness 


Analysis (CEA) Registry, conference proceedings and NICE HTA submissions.   


Full details of the search are provided in section 10.12.  


In total, 1,784 papers were identified through the electronic searches. Upon the removal 


of duplicate papers, 1,510 titles and abstracts were reviewed. Ninety three were ordered 


for full paper review, of which 89 were excluded, resulting in 4 relevant papers for final 


inclusion (100, 121-123). Opioid-induced constipation and health state utility values 


(HSUV) related terms and combinations were used for the electronic database searches, 


with application of the following inclusion and exclusion criteria: 


Inclusion criteria 


 Population: patients with OIC, regardless of age, gender, and race  


 Interventions and comparators: the SR will not be restricted by any particular 


intervention or comparator 


 Outcomes: papers with the following HSUV outcomes will be included: 


o Euro-QoL 5 dimension (EQ-5D) 


o Directly-elicited utility scores (time trade off [TTO], standard gamble [SG]) 


o Papers not conforming to the NICE reference case will not be of interest and will 


not be included 


 


 Study designs 


o The type of study design will not be limited. It is expected that HSUVs will be 


reported in randomised controlled trials (RCTs), observational studies, and other 


cost-effectiveness evaluations, such as HTAs and economic evaluations. Any such 


study reporting relevant, non-treatment-specific HRQL data will be included. 


o Studies from any country will be included.  


 


Exclusion criteria  
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 Patients without OIC or mixed populations in which outcomes for OIC patients are not 


reported separately  


 Studies reporting ONLY non-HSUV outcomes (e.g. clinical, economic evaluations, 


costs) will not be included in this review 


 


In addition, the following two studies were identified via hand searching: Dunlop et al, 


2013 (100) and Van der Linden et al, 2008 (124). A scematic for the systematic review of 


HRQL evidence is shown in Figure 22. 
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Figure 22: Schematic for the systematic review of HRQL evidence 


 


7.4.6 Provide details of the studies in which HRQL is measured. Include the 
following, but note that the list is not exhaustive. 


 Population in which health effects were measured. 


 Information on recruitment. 


 Interventions and comparators. 


No. of records identified through database;  


n=1784 


Embase=1125; Medline=343; Cochrane=313; EconLit=3 


 


Additional records identified 


through other sources; 


(Hand searching) n=2 


Duplicates; n=274 


No. of records screened (by title and 


abstract);  


n=1510  


Exclusion 1st pass; n=1417 


Duplicate, n=36; Disease/ 


indication, n=1081; No data 


reported, n=38; Outcomes, n=29; 


Patient population, n=194;  


Study design n=39; 


No. of articles assessed for eligibility; 


(Screened by full paper or abstract); 


n=93 


Exclusion 2nd pass; n=89 


Duplicate, n=1; Outcome, n=52; 


Population, n=28; Study design, 


n=8 


 


Included publications; n=6 


(Full papers, n=2; Abstracts, n=3; Conference poster, n=1) 
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 Sample size. 


 Response rates. 


 Description of health states. 


 Adverse events. 


 Appropriateness of health states given condition and treatment pathway. 


 Method of elicitation. 


 Method of valuation. 


 Mapping. 


 Uncertainty around values. 


 Consistency with reference case. 


 Appropriateness for cost-effectiveness analysis. 


 Results with confidence intervals. 


 Appropriateness of the study for cost-effectiveness analysis. 
 


Details of the studies that measured HRQL are provided in Table 110. 


 







 


Naloxegol (AstraZeneca) 276 


Table 110: Included HRQL studies 


Study Country Population Intervention(s) 
Sample 


size 
Elicitation 


method 
Health states 


Utility 
scores, 
mean 


[median] 


Utility 
score, 


SD; 
(SE); 
[IQR] 


Dunlop, 2012 (25) UK 


Adults required 
continuous opioid 


therapy for moderate 
to severe non-


malignant pain, and 
had OIC. 


Prolonged release 
oxycodone/naloxone 
(OXN) vs. prolonged 


release oxycodone (OXY) 


322 
patients: 


OXN 
(n=162) or 


OXY 
(n=160) 


SF-36 scores 
converted to the 


EQ-5D utility 
values using 


Rowen mapping 
method


†
 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, baseline, 


OXN group 


0.4776 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, treated 12 
weeks, OXN group 


0.5032 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, baseline, 


OXY group 


0.4792 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, treated 12 
weeks, OXY group 


0.4652 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, baseline, 


OXN group 


0.60169 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, treated 12 
weeks, OXN group 


0.61901 - 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, baseline, 


OXY group 


0.59811 - 
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Study Country Population Intervention(s) 
Sample 


size 
Elicitation 


method 
Health states 


Utility 
scores, 
mean 


[median] 


Utility 
score, 


SD; 
(SE); 
[IQR] 


Patients with 
moderate to severe 
non-malignant pain 
and OIC, treated 12 
weeks, OXY group 


0.58664 - 


Dunlop, 2013 (100) UK 


Patients with 
moderate to severe 
non-malignant pain 


and OIC 


Prolonged release 
oxycodone/naloxone 
(OXN) vs. prolonged 


release oxycodone (OXY) 


178 EQ-5D 


Non advanced 
illness with 
constipation 


0.31 - 


Non advanced 
illness without 
constipation 


0.65 - 


Guijarro, 2010 (122) 
(Data supplemented 
from poster; 
Viqueira, 2010 
(125)) 


Spain 
Recipients of opioids 
for at least 2 months 
prior to study entry


‡
 


Unspecified opioids 347 


CVE-20 overall 
Patients with 


opioids at least 2 
months 


48 18.6 


EQ-VAS mean 
Patients with 


opioids at least 2 
months 


51.3 19.3 


EQ-5D VAS tariff 
mean 


Patients with 
opioids at least 2 


months 
0.45 0.25 


EQ-5D TE tariff 
mean 


Patients with 
opioids at least 2 


months 
0.38 0.4 


Iyer, 2009 (123) USA 


Patients on opioid 
therapy for chronic 
non-malignant pain 
with opioid-induced 


constipation 


Methylnaltrexone daily 469 EQ-5D index Baseline 0.45 0.33 


Methylnaltrexone daily 469 EQ-5D index Treated 14 days 0.49 - 


Methylnaltrexone daily 469 EQ-5D index Treated 28 days 0.53  - 


Methylnaltrexone every 
other day 


469 EQ-5D index Baseline 0.47 0.33 


Methylnaltrexone every 
other day 


469 EQ-5D index Treated 14 days 0.53 - 


Methylnaltrexone every 
other day 


469 EQ-5D index Treated 28 days 0.55  - 


Placebo 469 EQ-5D index Baseline 0.44 0.35 


Placebo 469 EQ-5D index Treated 14 days 0.46 - 


Placebo 469 EQ-5D index Treated 28 days 0.43  - 
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Study Country Population Intervention(s) 
Sample 


size 
Elicitation 


method 
Health states 


Utility 
scores, 
mean 


[median] 


Utility 
score, 


SD; 
(SE); 
[IQR] 


Penning-van Beest, 
2010 (121) 


Netherlands 


Opioids users with 
advanced or non-


advanced illness and 
OIC 


Unspecified opioids 402 


EQ-5D index 
Non-advanced 
illness with OIC 


0.31 
[0.17-
0.73] 


EQ-5D index 
Advanced illness 


with OIC 
0.41 


[0.20-
0.69] 


Van der Linden, 
2008 (124) 


Netherlands 
Cancer patients 
receiving opioids 


Unspecified opioids 75 


EQ-5D index 
Patients with 
constipation 


[0.39] 
[0.19-
0.69] 


EQ-5D index 
Patients without 


constipation 
[0.63] 


[0.30-
0.78] 


Abbreviations: IQR, interquartile range; NA, not applicable; NR, not reported; OIC, opioid-induced constipation; OXN, oxycodone/ naloxone; OXY, oxycodone; PR, prolonged 
release; QoL, quality of life, SD, standard deviation; SE, standard error. 
† Results with SF-6D mapping equation (Brazier) were also reported. 
‡ All patients were free of constipation at baseline and received opioids for at least 2 months. The impact of OIC on patients’ HRQL was determined in a cross-sectional phase 
of the study. Patients were evaluated depending on response to oral treatment for OIC
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7.4.7 Please highlight any key differences between the values derived 
from the literature search and those reported in or mapped from the 
clinical trials. 


The utility inputs reported in the model for the anticipated licensed population and the 


anticipated licensed population + Step 3 opioids group were broadly similar to those 


utility values derived from the literature search (Table 110).  


Adverse events 


7.4.8 Please describe how adverse events have an impact on HRQL. 


No direct estimates of the impact of AEs on utility were available to be included in the 


model. Clinicians (section 10.25) advised that AEs were unlikely to have a significant 


impact on the HRQL. However, the utility impact of AEs is captured by treatment-


specific utility inputs which are detailed in section 7.4.3. 


Quality-of-life data used in cost-effectiveness analysis 


7.4.9 Please summarise the values you have chosen for your cost-
effectiveness analysis in the following table, referencing values 
obtained in Sections 7.4.3 to 7.4.8. Justify the choice of utility 
values, giving consideration to the reference case. 


See section 7.4.3. 


7.4.10 If clinical experts assessed the applicability of values available or 
estimated any values, please provide details. Please provide the 
following detailsf: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical 
speciality whose opinion was sought 


 the background information provided and its consistency with the totality of 
the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information gathered 
by direct interview, telephone interview or self-administered questionnaire?) 


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it was 
used (for example, the Delphi technique). 


 


                                                
f
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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Clinical experts were consulted (see section 10.25) and agreed that the magnitude of 


the impact of OIC on utility had face validity. 


7.4.11 Please define what a patient experiences in the health states in 
terms of HRQL. Is it constant or does it cover potential variances? 


See sections 7.4.1 and 7.4.2. 


7.4.12 Were any health effects identified in the literature or clinical trials 
excluded from the analysis? If so, why were they excluded?  


Besides the EQ-5D, the KODIAC 4 and KODIAC 5 trials also used the PAC-QoL and 


PAC-SYM instruments to capture the HRQL of patients with OIC. However, these 


data are not used in the model because they did not comply with the NICE reference 


case. A mapping from one of these instruments to EQ-5D would have been required 


to meet the reference case. Therefore, use of the EQ-5D data collected in the trial 


was preferred.  


7.4.13 If appropriate, what was the baseline quality of life assumed in the 
analysis if different from health states? Were quality-of-life events 
taken from this baseline?  


In the base case analysis for the naloxegol 25 mg, naloxegol 25 mg and bisacodyl, 


placebo, and placebo and bisacodyl, HRQL varied within the health state by time 


point and by the treatment received (see section 7.4.3). 


7.4.14 Please clarify whether HRQL is assumed to be constant over time. If 
not, provide details of how HRQL changes with time. 


In the model, HRQL depends on the OIC status of the patients (section 7.2.5). HRQL 


varies as patients move between the OIC and non-OIC health states. HRQL applied 


to health states after Week 12 are assumed to not change. Further to this, a time and 


treatment effect on HRQL has been assumed for naloxegol 25 mg (see Section 


7.4.3) 


7.4.15 Have the values in sections 7.4.3 to 7.4.8 been amended? If so, 
please describe how and why they have been altered and the 
methodology.  


Not applicable. 


7.5 Resource identification, measurement and valuation 


NHS costs 


7.5.1 Please describe how the clinical management of the condition is 
currently costed in the NHS in terms of reference costs and the 
payment by results (PbR) tariff. Provide the relevant Healthcare 
Resource Groups (HRG) and PbR codes and justify their selection. 
Please consider in reference to section 2. 


Two NHS costing codes are associated with the clinical management of OIC: FZ90a 


and FZ90b (126), as described in Table 111. 
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Table 111: NHS codes associated with management of OIC 


Setting Admission Code Description Specialty Average 
cost 


Inpatient Elective FZ90a 
Abdominal pain 


with 
intervention 


Gastroenterology £1950 


Inpatient Elective FZ90b 
Abdominal pain 


without 
intervention 


Gastroenterology £906 


Inpatient Non-elective FZ90a 
Abdominal pain 


with 
intervention 


Gastroenterology £2343 


Inpatient Non-elective FZ90b 
Abdominal pain 


without 
intervention 


Gastroenterology £1355 


Outpatient NA FZ90a 
Abdominal pain 


with 
intervention 


General medicine £310 


Outpatient NA FZ90b 
Abdominal pain 


without 
intervention 


Gastroenterology £345 


 


Table 111 refers to the current HRG code associated with the hospitalisation of 


inpatients either elective or non-elective admission, or outpatients. Since no specific 


ICD-10 code exists for OIC, these codes have been selected due to their closest 


definition of an episode of OIC symptoms, especially as they are split into a – with 


intervention, or b- without intervention, where the intervention presumed would be 


either imagery or manual evacuation. 


Under this HRG codes, AstraZeneca estimate the OIC-related weighted average 


outpatient and inpatient service cost respectively £344.65 to £1,606.98, depending of 


the occurrence of intervention or not (see section 10.28, Table 190) 


7.5.2 Please describe whether NHS reference costs or PbR tariffs are 
appropriate for costing the intervention being appraised. 


Based on the definition of HRG codes FZ90a and FZ90b, the NHS reference cost 


and PbR tariffs are appropriate for costing the interventions used to treat general 


constipation condition, which also includes OIC.  


Resource identification, measurement and valuation studies 


7.5.3 Please provide a systematic search of relevant resource data for the 
UK. Include a search strategy and inclusion criteria, and consider 
published and unpublished studies. The search strategy used 
should be provided as in Section 10.13, appendix 13. If the 
systematic search yields limited UK-specific data, the search 
strategy may be extended to capture data from non-UK sources. 
Please give the following details of included studies: 


 country of study 


 date of study 
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 applicability to UK clinical practice 


 cost valuations used in study 


 costs for use in economic analysis 


 technology costs. 
 


No systematic research search for resource use was completed. Clinicians were 


consulted to estimate the resource use associated with the management of 


constipation and associated adverse events for use in the economic model.   


7.5.4 If clinical experts assessed the applicability of values available or 
estimated any values, please provide details. Please provide the 
following detailsg: 


 the criteria for selecting the experts 


 the number of experts approached 


 the number of experts who participated 


 declaration of potential conflict(s) of interest from each expert or medical 
speciality whose opinion was sought 


 the background information provided and its consistency with the totality of 
the evidence provided in the submission 


 the method used to collect the opinions 


 the medium used to collect opinions (for example, was information gathered 
by direct interview, telephone interview or self-administered questionnaire?) 


 the questions asked 


 whether iteration was used in the collation of opinions and if so, how it was 
used (for example, the Delphi technique). 
 


Clinicians were consulted to estimate the resource use associated with managing 


constipation (see section 7.5.6) and AEs (see section 7.5.7). 


Intervention and comparators’ costs  


7.5.5 Please summarise the cost of each treatment in the following table. 
Cross-reference to other sections of the submission; for example, 
drugs costs should be cross-referenced to sections 1.10 and 1.11. 
Provide a rationale for the choice of values used in the cost-
effectiveness model discussed in section 7.2.2. 


For active treatments, the unit costs of drugs (per pill or per vial) were derived from 


the British National Formulary (BNF) database, and have not changed since these 


data were collated (127). The unit cost for the administration of SC methylnaltrexone 


was taken from the Personal Social Services Research Unit (PSSRU)’s Unit Costs of 


Health and Social Care (128). For placebo, the treatment cost is assumed to be zero. 


                                                
g
 Adapted from Pharmaceutical Benefits Advisory Committee (2008) Guidelines for preparing 


submissions to the Pharmaceutical Benefits Advisory Committee (Version 4.3). Canberra: 


Pharmaceutical Benefits Advisory Committee. 
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For the placebo and bisacodyl arm, the cost constitutes the rescue-bisacodyl 


component based on observed use in the KODIAC 4 and 5 trials.  


Dosing regimens, as informed by product labels (129) or clinical trial publications (51, 


52) were used to estimate the doses (in mg) required to treat patients with OIC. The 


daily treatment cost was estimated, followed by the calculation of treatment cost per 


cycle (28 days) which was used in the model. For SC methylnaltrexone, the cost 


associated with subcutaneous injection was also included as part of its treatment 


cost.  
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Table 112: Unit costs associated with the technology in the economic model (2014 £) 


Items Naloxegol 
25 mg 


Naloxegol 25 + 
bisacodyl 


SC MNTX QAD OXN Placebo Placebo + bisacodyl 


Technology cost per pill or vial 


£ 1.84 


25 mg pill 


£ 1.84 


25 mg Naloxegol pill 


 


£ 0.04 / 


5 mg bisacodyl pill 


£ 21.05/ 


12 mg vial 


£ 1.51/ 


25 mg pill 
- 


£ 0.04 / 


5 mg bisacodyl pill 


Technology cost per 4 weeks £51.52 £51.81 £294.70 £ 125.54 - £ 0.29 


Administration unit cost - - £ 22.48 - - - 


Administration cost per 4 weeks - - £ 314.75 - - - 


Total cost per 4 weeks £51.52 £51.81 £609.45 £ 125.54 £ 0 £ 0.29 


Abbreviations: MNTX, methylnaltrexone; OXN, naloxone-oxycodone; QAD, every other day; SC, subcutaneous. 
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Health-state costs 


7.5.6 Please summarise, if appropriate, the costs included in each health 
state. Cross-reference to other sections of the submission for the 
resource costs. Provide a rationale for the choice of values used in 
the cost-effectiveness model. The health states should refer to the 
states in section 7.2.4. 


The incremental cost of constipation 


The incremental cost of managing constipation was included in the health states 


(Table 113). Patients were assumed to incur the non-laxative costs of constipation 


only in the OIC state. Laxative medications were incorporated into the model in three 


ways. 


 ‘Non-OIC (on treatment)’: No laxative use was included in the ‘OIC (on treatment)’ 


state unless it was defined as part of the treatment regimen, in which case laxative 


costs were included in the unit cost of treatment. 


 ‘OIC’: Laxatives were used upon treatment failure and movement to the ‘OIC’ 


state. 


 ‘Non-OIC (untreated)’: Laxatives were used after the resolution of constipation as 


subsequent prophylaxis). 


 


Survey work was undertaken to collect resource use data, as no systematic review of 


the literature was undertaken. 


Two data sources were used to estimate costs related to constipation.  


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXX 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXX (see section 10.28 for further details). 


 


As data estimating the healthcare costs associated with OIC is limited, AstraZeneca 


believes the base costs used in the model may be conservative particularly in 


comparison to the range of costs cited (25) of £42-£555 per cycle and Table 114, 


which present costs based on a burden of illness survey.  
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Table 113: The incremental cost of constipation (base case - GP omnibus survey), per 
cycle (2014 £) 


Cost items Anticipated licensed population  Anticipated licensed population 
+ Step 3 opioids 


OIC Non OIC (on 
treatment) 


Non OIC 
(untreated) 


OIC Non OIC 
(on 


treatment) 


Non OIC 
(untreated) 


Non-laxative cost £31.70 0 0 £36.90 0 0 


Laxatives £4.12 0 £3.14 £4.08 0 £3.12 


Abbreviations: OIC, opioid-induced constipation.  
Source:.GP omnibus survey. See section 10.28 for further detail 


 


Table 114: The incremental cost of constipation (scenario- BOI survey), per cycle (2014 
£) where costs are different to Table 113.  


Cost items Anticipated licensed population Anticipated licensed population 
+ Step 3 opioids 


OIC Non OIC (on 
treatment) 


Non OIC 
(untreated) 


OIC Non OIC 
(on 


treatment) 


Non OIC 
(untreated) 


Non-laxative cost £371.32
†
   £1,709


†
   


Abbreviations: LIR, laxative inadequate response; OIC, opioid-induced constipation.  
†The higher OIC costs identified is driven by inpatient stay 
Source:BOI survey. See section 10.28 for further detail.  


Opioid costs 


Opioid use was assumed to be unaffected by OIC treatment in all comparisons 


except for naloxegol 25 mg versus naloxone-oxycodone. Since naloxone-oxycodone 


is a combination therapy that includes a Step 3 opioid (oxycodone) as part of its 


regimen, a true comparison with naloxegol 25 mg required that the cost of opioids be 


added to the cost of naloxegol 25 mg to ensure costing perspectives were 


comparable.  


As naloxegol can be combined with any opioid, two approaches were used to 


incorporate opioid costs in the analysis of naloxegol 25 mg versus naloxone-


oxycodone. In the base case the cost of the most commonly prescribed Step 3 opioid 


was added to naloxegol 25 mg. This was oral morphine (sustained release and 


instant release) at an average dose of 50mg per day.  


In an alternative scenario reflecting the case where a clinician needs to prescribe 


oxycodone, all patients received oxycodone as their opioid. The cost of oxycodone 


reflects the average dose among patients enrolled in the oxycodone trials cited in the 


MTC. 


The dose of opioid taken by patients taking either naloxegol 25 mg or naloxone-


oxycodone in the ‘OIC’ and ‘non-OIC (untreated)’ states was assumed to be the 


same as that taken by patients in the ‘non-OIC (on treatment) state.  
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Table 115 summarises the opioid costs included in the model for the analysis of the 


naloxegol 25 mg arm when compared against naloxone-oxycodone. In the ‘non-OIC 


(on treatment)’ state, patients receiving naloxone-oxycodone do not incur additional 


opioid costs, since the opioid oxycodone is a component of naloxone-oxycodone 


(unit costs of oxycodone are already accounted for in section 7.5.5). 


Table 115: Opioid use costs per cycle (2014 £)
†
 


Opioid scenario OIC Non OIC 


(on treatment)
‡§


 


Non OIC (untreated) 


1. Most commonly prescribed 
Step 3 opioid, morphine 
(sustained release and instant 
release) at an average dose of 
50mg per day. 


£14.86 £14.86
¶
 £14.86 


2. Exclusive use of OXY   £37.51 £37.51
¶
 £37.51 


Abbreviations: OIC, opioid-induced constipation; OXY, oxycodone. 
†See section 10.25 for further detail 
‡§


Only applied when comparing naloxegol 25 mg and naloxone-oxycodone.  
‡§


In the model this cost is incorporated in the ‘TreatmentInputs’ tab. 
§
Only applicable for naloxegol 25 mg arm. Patients receiving naloxone-oxycodone do not incur 


additional opioid cost, since oxycodone is a component of naloxone-oxycodone. 


 


Adverse-event costs 


7.5.7 Please summarise the costs for each adverse event listed in 
section 6.9 (Adverse events). These should include the costs of 
therapies identified in sections 2.7 and 2.8. Cross-reference to other 
sections of the submission for the resource costs. Provide a 
rationale for the choice of values used in the cost-effectiveness 
model discussed in section 7.2.2.  


Events of Grade 1/2 severity were assumed to be self-limiting and to result in no 


additional costs to the NHS (i.e. all such events were assumed to require minimal 


[over-the-counter medications] or no treatment). The Advisory Board (described in 


section 10.25) agreed that abdominal pain, flatulence, vomiting, nausea, headache 


and diarrhoea were the most clinically relevant AEs. Detailed resource use and unit 


costs are reported in section 10.28. These provided the typical resource use 


associated with treating each event of Grade 3/4 severity. The mean expected cost 


per AE was calculated as the weighted average of patients with Grade 3/4 events 


(and the corresponding unit cost) and patients with Grade 1/2 events (at a cost of 


£0). These costs were then summated to provide an overall total AE cost (see Table 


116). As Grade 3/4 AE costs were not a driver in the model, and to aid simplification, 


all AE costs were assumed to be incurred in cycle 1 only. 


Table 116: Adverse events costs
†
 (2014 £) 


 Cost of adverse events per cycle (Cycle 1) 


Naloxegol 25 mg £19.31 


Naloxegol 25 mg and bisacodyl £19.31 
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Placebo £11.50 


Placebo and bisacodyl £11.50 


SC MNTX QAD £17.75 


OXN £13.92 


Abbreviations: MNTX, methylnaltrexone; OXN, naloxone-oxycodone; SC, subcutaneous; QAD, every 
other day. 
†See section 10.28 for details. 


Miscellaneous costs 


7.5.8 Please describe any additional costs that have not been covered 
anywhere else (for example, PSS costs). If none, please state.  


Not applicable. 


7.6 Sensitivity analysis 


7.6.1 Has the uncertainty around structural assumptions been 
investigated? Provide details of how this was investigated, 
including a description of the alternative scenarios in the analysis.  


The impact of the following structural assumptions was explored in the analysis. 


 The base case model allows utility to vary by constipation status, time and 


treatment. A number of utility input scenarios were run (see section 7.4.3). 


 The base case model applies an exponential function to extrapolate the 


probability of remaining in a non-OIC state beyond the 12-week period 


observed in the KODIAC 4 and 5 data. Various scenarios were run to explore 


the impact of alternative extrapolation approaches (see section 7.3.7). 


 The model assumes that once a patient stops responding to treatment they 


will discontinue therapy and not try it again. In the scenario analysis, the 


transition probability from ‘OIC’ to ‘non-OIC (on treatment)’ health states 


(transition D) was varied from 0% to 10%, to explore the impact of allowing 


patients to resume treatment after having experienced non-response and 


discontinued treatment as a result. 


 It is assumed that if a patient is in the ‘non-OIC (on treatment)’ state and the 


underlying cause of their OIC resolves, they will not realise this is the case 


and so will continue on treatment. In the scenario analysis the transition 


probability from non-OIC (on treatment) to non-OIC (untreated) health states 


(transition E) was varied from 0% to 10%, to explore the impact of relaxing 


this assumption. 


 It is assumed that patients’ experience of OIC status varies over time, moving 


between the OIC and non-OIC health states, irrespective of treatment 


received. In the sensitivity analysis, the transition probability from non-OIC 


(on treatment) to OIC health states – and vice versa – (transition B and C) 


was varied, so the impact of variations in the way OIC is experienced over 


time could be explored. 
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7.6.2 Which variables were subject to deterministic sensitivity analysis? 
How were they varied and what was the rationale for this? If any 
parameters or variables listed in section 7.3.6 (Summary of selected 
values) were omitted from sensitivity analysis, please provide the 
rationale. 


Two sets of deterministic sensitivity analysis (DSA) were undertaken. First, Table 117 


summarises the variables included in the tornado plot. Second, the five most 


sensitive parameters as determined from the tornado diagram were included in a 


threshold analysis. 


Table 117: Relative variations on base case values used in the deterministic sensitivity 
analysis 


Variable Relative 
Variation 


Rationale 


Treatment response ±20% A common variation in parameter inputs was included 
in the DSA to determine the relative sensitivity of 
model outcomes to different model inputs.   


 


Exploration of uncertainty in parameter inputs was 
assessed through the PSA (section 7.6.3) and a 
variety of scenario analyses  


Extrapolation function, 
intercept parameter 


±20% 


Transition B ±20% 


Transition C ±20% 


Utility in non-OIC  ±20% 


Utility in OIC ±20% 


Cost in non-OIC ±20% 


Cost in OIC ±20% 


Frequency of adverse 
events 


±20% 


Abbreviations: OIC, opioid-induced constipation; PSA, probabilistic sensitivity analysis. 


 


7.6.3 Was PSA undertaken? If not, why not? If it was, the distributions 
and their sources should be clearly stated if different from those in 
section 7.3.6, including the derivation and value of ‘priors’. If any 
parameters or variables were omitted from sensitivity analysis, 
please provide the rationale for the omission(s). 


Table 118 summarises the parameters included in the PSA and the distributions 


used to determine their values. These parameters were considered for PSA to 


investigate their collective impact on the ICER based on their known SE, if and 


whenever available, around the base case estimate. A SE of 5% of the mean was 


assumed for the purpose of PSA where the SE is unknown. All PSAs were run using 


10,000 simulations. 
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Table 118: Values and distributions used in the probabilistic sensitivity analysis, 
anticipated licensed population (costs in 2014 £) 


Variable Base value SE Distribution 


Probability of response at first cycle (Week 0–4) – Trial data (ITT) 


Naloxegol 25 mg 58.51% 3.17% Beta 


Naloxegol 25 mg + 
bisacodyl 


72.20% 2.89% Beta 


Placebo 39.75% 3.17% Beta 


Placebo + bisacodyl 60.25% 3.17% Beta 


Probability of response at first cycle (Week 0 – 4) - MTC 


Naloxegol 25 mg 45.87% 7.66% Beta 


SC MNTX QAD 38.40% 9.74% Beta 


Placebo 31.11% 2.31% Beta 


Transition probabilities for subsequent cycles (after Week 4) 


Transition A See below   


Transition B 28.98% 4.27% Beta 


Transition C 20.94% 5.44% Beta 


Probability of mortality (per cycle) 


All treatments 0.027% 0.001% Beta 


Frequency of adverse events per patient in the first cycle (Weeks 0–4) 


Naloxegol 25 mg 52.6% 7.57% Beta 


Naloxegol 25 mg + 
bisacodyl 


52.6% 7.57% Beta 


SC MNTX QAD 43.1% 9.92% Beta 


Placebo 36.0% 2.40% Beta 


Placebo + bisacodyl 36.0% 2.40% Beta 


Non-laxative cost of constipation 


OIC  31.70 1.79 Gamma 


Laxative cost 
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Variable Base value SE Distribution 


OIC 4.12 1.79 Gamma 


Non-OIC (on 
treatment) 


0 1.59 Gamma 


Non-OIC (untreated) 3.14 0.16 Gamma 


Utilities – treatment and health state-specific (relevant for naloxegol 25 mg versus 
placebo and naloxegol 25 mg + bisacodyl versus placebo + bisacodyl) 


Non-OIC – naloxegol 
25 mg (Cycles 1 and 
2) 


0.620 0.025 Gamma 


Non-OIC – naloxegol 
25 mg (Cycles 3+) 


0.665 0.026 Gamma 


Non-OIC – Placebo 0.613 0.021 Gamma 


OIC  0.553 0.022 Gamma 


Non-OIC (untreated) 0.613 0.021 Gamma 


Utilities – health state specific (relevant for naloxegol 25 mg versus non-placebo 
comparators) 


OIC 0.564 0.017 Gamma 


Non-OIC 0.630 0.014 Gamma 


Parameters for transition curve for transition A (% non-OIC patients [responders at 
week 4] remaining over time) (base curve: exponential) 


Naloxegol 25 mg – 
intercept 


5.474 0.204 Normal 


Placebo - intercept 4.897 0.200 Normal 


Abbreviations: ITT, intent-to-treat; MNTX, methylnaltrexone; OIC, opioid-induced constipation; QAD, 
every other day; SC, subcutaneous; SE standard error. 


 


Table 119: Values and distributions used in the probabilistic sensitivity analysis, 
anticipated licensed population + Step 3 opioids (costs in 2014 £) 


Variable Base value SE Distribution 


Probability of response at first cycle (Week 0–4) – Trial data (ITT) 


Naloxegol 25 mg 62.50% 3.65% Beta 


Naloxegol 25 mg + 
bisacodyl 


73.86% 3.31% Beta 
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Placebo 38.75% 3.85% Beta 


Placebo + bisacodyl 61.25% 3.85% Beta 


Probability of response at first cycle (Week 0–4) - MTC 


Naloxegol 25 mg 53.99% 9.18% Beta 


SC MNTX QAD 37.82% 10.97% Beta 


OXN  46.01% 6.59% Beta 


Transition probabilities for subsequent cycles (After Week 4) 


Transition A See below   


Transition B 28.98% 4.27% Beta 


Transition C 20.94% 5.44% Beta 


Probability of mortality (per cycle) 


All treatments 0.027% 0.001% Beta 


Frequency of adverse events per patient in the first cycle (Weeks 0–4) 


Naloxegol 25 mg 56.9% 9.35% Beta 


Naloxegol 25 mg + 
bisacodyl 


56.9% 9.35% Beta 


SC MNTX QAD 45.5% 12.12% Beta 


OXN  72.2% 2.32% Beta 


Placebo 38.2% 2.72% Beta 


Placebo + bisacodyl 38.2% 2.72% Beta 


Non-laxative cost of constipation 


OIC  36.90 2.05 Gamma 


Laxative cost 


OIC 4.08 2.05 Gamma 


Non-OIC (untreated) 3.12 0.16 Gamma 


Opioid cost (relevant for naloxegol 25 mg versus OXN arm only) 
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OIC and non-OIC 
(untreated) – 
naloxegol 25 mg 


14.86 0.74 Gamma 


OIC and non-OIC 
(untreated) - OXN 


37.51 0.88 Gamma 


Utilities – treatment and health state-specific (relevant for naloxegol 25 mg versus 
placebo and Naloxegol 25 mg + bisacodyl versus placebo + bisacodyl) 


Non-OIC – naloxegol 
25 mg  (Cycles 1 and 
2) 


0.594 0.030 Gamma 


Non-OIC – naloxegol 
25 mg (Cycles 3+) 


0.679 0.030 Gamma 


Non-OIC – Placebo 0.572 0.027 Gamma 


OIC  0.537 0.027 Gamma 


Non-OIC (un treated) 0.572 0.027 Gamma 


Utilities – health state specific (relevant for naloxegol 25 mg  versus non-placebo 
comparators) 


OIC 0.546 0.021 Gamma 


Non-OIC 0.610 0.017 Gamma 


Parameters for transition curve for transition A (% non-OIC patients [responders at 
week 4] remaining over time) (base curve: exponential) 


Naloxegol 25 mg - 
intercept 


5.474 0.204 Normal 


Placebo – intercept 4.897 0.200 Normal 


Abbreviations: ITT, intent-to-treat; MNTX, methylnaltrexone; OIC, opioid-induced constipation; OXN, 
oxycodone plus naloxone; QAD, every other day; SC, subcutaneous; SE standard error. 
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7.7 Results 


Overview 


Table 120 provides an overview of the structure of the results section. The structure 


adopted to present the results of the models reflects not only the relevance of the 


comparators, but also the quality and nature of the data available to undertake 


comparisons. Placebo and placebo with rescue bisacodyl reflect the more relevant 


comparators for naloxegol 25 mg (see section 7.2.7 for further justification), and as a 


consequence, the KODIAC trials provide evidence for these comparisons. 


Furthermore, the use of different sources of evidence means that the ICERs 


generated for different comparators are not comparable.  


Table 120: Structure of the results section 


Analysis Population Comparators Section 


Base case 


Anticipated 
licensed 


population (non-
cancer) 


 Placebo 
7.7.1–
7.7.8  


Scenario analysis 
 Placebo+ bisacodyl 


 SC MNTX 


7.7.9 
Assessment of structural 
uncertainties 


 Placebo 


 Placebo+ bisacodyl 


 SC MNTX 


Validation 7.8 


Subgroup analysis 


Anticipated 
licensed 


population + Step 
3 opioids (non-


cancer) 


 Placebo 


 Placebo+ bisacodyl 


 SC MNTX 


 OXN 


7.9 


Cancer 


Abbreviations: LIR, laxative inadequate response; MNTX, methylnaltrexone; OXN, oxycodone plus 
naloxone; SC, subcutaneous. 


 


Base case analysis (naloxegol 25 mg versus placebo) 


Clinical outcomes from the model 


7.7.1 For the outcomes highlighted in the decision problem (see Section 
5), please provide the corresponding outcomes from the model and 
compare them with clinically important outcomes such as those 
reported in clinical trials. Discuss reasons for any differences 
between modelled and observed results (for example, adjustment 
for cross-over). Please use the following table format for each 
comparator with relevant outcomes included. 


The response rates used in the model and those reported in the clinical efficacy 


section differed as the two analyses adopted different response definitions (see 


section 7.3.1 for more detail on the definitions of response). The clinical efficacy 


analysis included a multifactor definition of response, including both a measure of 


absolute constipation status and minimum change in bowel movements from 


baseline. In contrast, the definition of response adopted in the economic analysis 
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intentionally focuses on absolute constipation status alone, without a measure of 


change in bowel movements from baseline which could be considered a more 


clinically relevant outcome. Thus, the model results may be interpreted as more 


optimistic than the clinical trial data.   


Table 121: Summary of model results compared with clinical data (anticipated licensed 
population) 


Outcome Treatment Clinical trial 
(‘observed’) 


Economic analysis 


(‘modelled’) 


Response rate at 
4 weeks 


Naloxegol 25 mg 56.8%
†
 58.51%


‡
 


Placebo 36.4%
†
 39.75%


‡
 


†
 Response during Weeks 1 to 12 is defined as patients with at least 3 SBMs/week and at least a 1 


SBM/week increase over baseline for at least 9 out of the 12 treatment weeks and 3 out of the last 4 
treatment weeks  
‡
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks 


 


7.7.2 Please provide (if appropriate) the proportion of the cohort in the 
health state over time (Markov trace) for each state, supplying one 
for each comparator.  


The distribution of patients on naloxegol 25 mg and placebo across each of the four 


health states – non-OIC (on treatment), OIC, non-OIC (untreated), dead – over a 


time horizon of 5 years are presented in Figure 23 and Figure 24. All patients start in 


the ‘OIC’ state. The introduction of treatment causes patients to move to the ‘non-


OIC (on treatment)’ state in cycle 1. Over the remainder of the model patients 


gradually discontinue treatment. This, and the variable nature of OIC, causes the 


model to reach a steady state (41% of patients OIC, 57% non-OIC). Both the 


naloxegol 25 mg and placebo models reach similar steady states, though the greater 


response rate associated with naloxegol 25 mg delays the point at which this state is 


reached.  


The impact of naloxegol 25 mg can be observed in the fewer patients in the ‘OIC’ 


state in the first 20 cycles of the model. 
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Figure 23: Number of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 24: Number of placebo patients in each health state over time (anticipated 
licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 
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7.7.3 Please provide details of how the model assumes QALYs accrued 
over time. For example, Markov traces can be used to demonstrate 
QALYs accrued in each health state over time. 


Change in QALYs over time is driven by three factors: 


 Change in OIC status 


 Impact of naloxegol 25 mg on non-OIC 


 Time horizon of model 


7.7.4 Please indicate the life years and QALYs accrued for each clinical 
outcome listed for each comparator. For outcomes that are a 
combination of other states, please present disaggregated results. 


See section 7.7.5. 


7.7.5 Please provide details of the disaggregated incremental QALYs and 
costs by health state, and of resource use predicted by the model 
by category of cost. Suggested formats are presented below.  


Table 122 summarises the health and cost outcomes accrued by patients on 


naloxegol 25 mg and placebo. As expected, technology costs and AE costs increase 


with the use of naloxegol 25 mg. The cost of managing constipation reduces with 


naloxegol 25 mg as a consequence of less time being spent in the OIC state. In total, 


naloxegol 25 mg only increases costs by £185 per person over the 5 year model time 


horizon. 


Table 122: Summary of QALYs and costs by health state and resource use by category 
of cost (anticipated licensed population) 


Item Naloxegol 
25 mg 


Placebo Absolute 
increment 


% absolute 
increment 


QALYs and costs by health state 


OIC – LY 1.85 1.95   


OIC – QALY 1.02 1.08   


OIC – cost 862.6 909.1   


Non-OIC (on treat) – LY 0.39 0.16   


Non-OIC (on treat) - QALY 0.26 0.10   


Non-OIC (on treat) – cost 315.6 7.55   


Non-OIC (untreat) – LY 2.29 2.43   


Non-OIC (untreat) - LY 1.41 1.49   


Non-OIC (untreat) - LY 94.0 99.6   


Cost by category 
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Item Naloxegol 
25 mg 


Placebo Absolute 
increment 


% absolute 
increment 


Technology cost
†
 (£) £ 302 £ 0  £ 231  - 


Constipation management 
cost (£) 


£ 957  £ 1,009  £ -52  -5.2%  


Adverse event cost (£) £ 14.11  £ 7.55  £ 6.56  86.9%  


Total £ 1,202  £ 1,016  £ 185  18.3%  


Abbreviations: LY, life year; OIC, opioid-induced constipation; QALY, quality adjusted life year. 
†Including administration cost 


Base-case analysis 


7.7.6 Please present your results in the following table. List interventions 
and comparator(s) from least to most expensive and present ICERs 
in comparison with baseline (usually standard care) and then 
incremental analysis ranking technologies in terms of dominance 
and extended dominance. 


Through being more effective at relieving OIC, naloxegol improves HRQL, although it 


is not expected to impact on mortality, which is reflected in the same life years being 


accrued in by naloxegol 25 mg and placebo patients. The impact of naloxegol 25 mg 


on the reduced time that patient spend in OIC results in an improvement in QALYs 


for a cost increase of £185. 


Table 123: Base case results – absolute (anticipated licensed population) 


Technologies Total LY Total QALY Total costs (£) 


Naloxegol 25 mg 4.534 2.686 £1,272 


Placebo 4.534 2.663 £1,016 


Abbreviations: LY, life year; QALY, quality adjusted life year. 


 
Table 124: Base case results - incremental (anticipated licensed population) 


Naloxegol 25 mg 
vs  


Incremental 
LY 


Incremental 
QALY 


Incremental costs 
(£) 


ICER (£) 
(QALYs) 


Placebo 0.000 0.024 £256 £10,849 


Abbreviations: ICER, incremental cost effectiveness ratio; LY, life year; OIC, opioid-induced 
constipation; QALY, quality adjusted life year. 


 


Sensitivity analyses 


7.7.7 Please present results of deterministic sensitivity analysis. 
Consider the use of tornado diagrams.  


DSA was conducted for naloxegol 25 mg versus placebo, valuing a QALY gain at 


£20,000.  
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Figure 25: Tornado diagram (variation in ICER) for DSA of naloxegol 25 mg vs placebo (anticipated licensed population), parameters varied by ± 
20% 


 
Abbreviations: OIC, opioid-induced constipation. 
†In the DSA, utility in non-OIC (untreated) and OIC states for cycles 1 and 2 are analysed separately from utility in non-OIC (untreated) and OIC states for cycle 3.  
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For five parameters to which the ICER is most sensitive based on the tornado 


diagram (Figure 25), threshold analysis was conducted to ascertain the input values 


that generate an ICER of £20,000 (Table 125). 


Table 125: Threshold analysis for five parameters to which the ICER is most sensitive, 
naloxegol 25 mg versus placebo (anticipated licensed population) 


Input
†
 Base case 


value 
Parameter value to give 


an ICER =£20,000. 


Utility in non-OIC (on treatment) state in cycles 3 
and onwards of naloxegol 25 mg 


0.665 0.632 


Utility in non-OIC(untreated) state in cycles 3 
and onwards of all comparators 


0.613 0.694 


Utility in non-OIC(on treatment) state in cycles 3 
and onwards of Placebo 


0.613 0.706 


Intercept parameter - Naloxegol 25mg 5.473 4.692 


Utility in OIC state in cycles 3 and onwards of all 
comparators 


0.553 0.668 


Abbreviations: OIC, opioid-induced constipation. 
†
 In the DSA, utility in non-OIC (untreated) and OIC states for cycles 1 and 2 are analysed separately 


from utility in non-OIC (untreated) and OIC states for cycle 3.  


7.7.8 Please present the results of a PSA, and include scatter plots and 
cost-effectiveness acceptability curves.  


The PSA (Figure 26) and CEAC (Figure 27) suggest that the result that the ICER for 


naloxegol 25 mg is below the £20,000 threshold is robust in the face of parameter 


uncertainty. Naloxegol 25 mg has a 91% probability of being below the £20,000 


willingness to pay threshold when compared with placebo. 


Figure 26: PSA Scatterplot for naloxegol 25 mg vs placebo, anticipated licensed 
population (10,000 simulations) 


 


Abbreviations: QALY, quality adjusted life year. 
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Figure 27: CEAC for naloxegol 25 mg vs placebo, anticipated licensed population  
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7.7.9 Please present the results of scenario analysis. Include details of 
structural sensitivity analysis. 


Two sets of scenario analyses were performed: 


 Naloxegol 25 mg was compared with a range of treatments other than that for 


which the KODIAC pivotal trials were designed. 


 A range of scenarios were run to explore uncertainty in model parameters. 


Analysis of alternative treatments: naloxegol 25 mg (+ bisacodyl) versus 
placebo + bisacodyl 


Figure 28–Figure 30 show the proportion of patients in each health state in the 


naloxegol 25 mg, naloxegol 25 mg + bisacodyl, and placebo + bisacodyl arms of the 


model. As with the base case model, all arms of the model reach similar steady 


states over the 5 year time horizon. The greater response of naloxegol 25 mg + 


bisacodyl compared with placebo + bisacodyl, causes more patients to enter the 


‘non-OIC (on treatment)’ state in the early model cycles, delaying the point at which 


the model reached the steady state.  


Figure 28: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 
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Figure 29: Proportion of naloxegol 25 mg + bisacodyl patients in each health state over 
time (anticipated licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 30: Proportion of placebo + bisacodyl patients in each health state over time 
(anticipated licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


A similar result is obtained when naloxegol 25 mg is compared against placebo + 


rescue bisacodyl. Naloxegol 25 mg and naloxegol 25 mg + rescue bisacodyl 


generate QALY gains when compared with placebo + bisacodyl. The cost associated 


with Naloxegol 25 mg results in a low ICER.  







 


Naloxegol (AstraZeneca) 304 


The cost of placebo + bisacodyl is lower than the cost of placebo alone as the 


increased cost of bisacodyl is offset by the reduced cost of managing constipation 


resulting from the higher response rate. 


Table 126: Scenario analysis results (anticipated licensed population) 


Technologies Total LY Total QALY Total costs (£) 


Naloxegol 25 mg 4.534 2.686 £1,272 


Naloxegol 25 mg + bisacodyl 4.534 2.693 £1,313 


Placebo + bisacodyl 4.534 2.665 £1,000 


Abbreviations: LY, life years; QALY, quality adjusted life year. 


 


Table 127: Scenario analysis results (anticipated licensed population) 


Treatment Comparator Incremental 
LY 


Incremental 
QALY 


Incremental 
costs (£) 


ICER (£) 
(QALYs) 


Naloxegol 25 
mg 


Placebo + 
bisacodyl 


0.000 0.022 £272 £12,639 


Naloxegol 25 
mg + 
bisacodyl 


Placebo + 
bisacodyl 0.000 0.028 £313 £11,175 


Abbreviations: ICER, incremental cost effectiveness ratio; LY, life years; QALY, quality adjusted life 
year. 


 


The PSA and CEAC suggest that the ICER for naloxegol 25 mg, when compared 


with placebo + bisacodyl, is below the £20,000 threshold and is robust in the face of 


parameter uncertainty: 


 Naloxegol 25 mg has a probability of 83% of being below the £20,000 


willingness to pay threshold when compared with placebo + bisacodyl (Figure 


31 and Figure 32) 


 Naloxegol 25 mg + bisacodyl has a probability of 87% of being below the 


£20,000 willingness to pay threshold when compared with placebo + 


bisacodyl (Figure 33 and Figure 34) 
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Figure 31: Scatter plots for naloxegol 25 mg versus placebo + bisacodyl (anticipated 
licensed population) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 32: CEAC for naloxegol 25 mg versus placebo + bisacodyl (anticipated licensed 
population) 
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Figure 33: Scatter plots for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 34: CEAC for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population) 
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Analysis of alternative treatments: naloxegol 25 mg versus SC 
methylnaltrexone QAD 


A greater proportion of patients respond with naloxegol 25 mg than SC 


methylnaltrexone (Figure 35 and Figure 36). The greater proportion of patients in the 


OIC state with SC methylnaltrexone is exacerbated by the stopping rule, which 


causes patients to stop SC methylnaltrexone after 16 weeks.  


Figure 35: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 36: Proportion of SC methylnaltrexone QAD patients in each health state over 
time (anticipated licensed population) 
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Abbreviations: OIC, opioid-induced constipation. 


 


Naloxegol 25 mg generates a greater number of QALYs in this scenario analysis 


(Table 128), than the base case, as the response data is taken from a different 


source, the MTC. The better response rate with naloxegol 25 mg generates a QALY 


gain compared with SC methylnaltrexone. In addition, the higher treatment cost of 


SC methylnaltrexone also means that naloxegol 25 mg is cost saving in this scenario, 


causing naloxegol 25 mg to be dominant (Table 129). 


Table 128: Scenario analysis results (anticipated licensed population) 


Technologies Total LY Total QALY Total costs (£) 


Naloxegol 25 mg 4.534 2.732 £1,236 


SC MNTX QAD 4.534 2.729 £2,198 


Abbreviations: LY, life year; MNTX, methylnaltrexone; QAD, every other day; QALY, quality adjusted life 
year; SC, subcutaneous. 


 


Table 129: Scenario analysis results (anticipated licensed population) 


Treatment Comparator Incremental 
LY 


Incremental 
QALY 


Incremental 
costs (£) 


ICER (£)  
(QALYs) 


Naloxegol 25 
mg 


SC MNTX QAD 0.000 0.004 -£962 
Naloxegol 
Dominant 


Abbreviations: ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, 
every other day; QALY, quality adjusted life year; SC, subcutaneous. 


  


The PSA (Figure 37) and CEAC (Figure 38) suggest that the result that the ICER for 


naloxegol 25 mg, when compared with SC methylnaltrexone, is below the £20,000 


threshold is robust in the face of parameter uncertainty. Naloxegol 25 mg has a 


100% probability of being below the £20,000 willingness to pay threshold when 


compared with SC methylnaltrexone. 
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Figure 37: Scatterplot for Naloxegol 25 mg versus SC methylnaltrexone QAD 
(anticipated licensed population) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 38: CEAC for naloxegol 25 mg versus SC methylnaltrexone QAD (anticipated 
licensed population) 


 


Abbreviations: QALY, quality adjusted life year. 
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Assessing structural uncertainty 


Table 130: Transition A scenarios, anticipated licensed population (see section 7.3.7 
for a description of the scenarios) 


Scenario Time horizon ICER (£) (QALYs) for naloxegol 25 mg vs 


Placebo Placebo + 
bisacodyl 


SC MNTX 
QAD 


Base case 5 years £10,849 £12,639 
Naloxegol 
Dominant 


Exponential 


1 year £11,804 £14,349 
Naloxegol 
Dominant 


3 years £10,882 £12,696 
Naloxegol 
Dominant 


Weibull 


1 year £10,703 £ 12,522 
Naloxegol 
Dominant 


3 years £9,510 £10,602 
Naloxegol 
Dominant 


5 years £9,420 £10,464 
Naloxegol 
Dominant 


Log logistic 


1 year £11,011 £13,326  


3 years £9,130 £10,419  


5 years £8,633 £9,700  


Log normal 


1 year £10,903 £13,253  


3 years £8,835 £10,034  


5 years £8,281 £9,219  


K8 constant 
discontinuation 


1 year £11,742 £15,651 
Naloxegol 
Dominant 


3 years £10,066 £12,514 
Naloxegol 
Dominant 


5 years £9,655 £11,771 
Naloxegol 
Dominant 


12 week response 
maintained 


1 year £12,743 £15,886  


3 years £11,283 £13,647  


5 years £11,016 £13,250  







 


Naloxegol (AstraZeneca) 311 


Scenario Time horizon ICER (£) (QALYs) for naloxegol 25 mg vs 


Placebo Placebo + 
bisacodyl 


SC MNTX 
QAD 


No extrapolation 12 weeks £26,431 £43,400  


Hazard ratio = 1    
Naloxegol 
Dominant 


Abbreviations: ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, 
every other day; QALY, quality adjusted life year; SC, subcutaneous. 


 


Table 131: Transition D (OIC – non-OIC [on treatment] and transition E (non-OIC [on 
treatment] – non-OIC (untreated) scenarios (anticipated licensed population) 


Scenario Value ICER (£) (QALYs) for naloxegol 25 mg vs 


Placebo Placebo + 
rescue laxative 


SC MNTX QAD 


Transition D 


0%* £10,849 £12,639 Naloxegol Dominant 


2% £10,472 £11,422 Naloxegol Dominant 


4% £10,392 £11,041 Naloxegol Dominant 


6% £10,395 £10,889 Naloxegol Dominant 


8% £10,431 £10,830 Naloxegol Dominant 


10% £10,482 £10,816 Naloxegol Dominant 


Transition E 


0%
†
 £10,849 £12,639 Naloxegol Dominant 


2% £11,203 £13,372 Naloxegol Dominant 


4% £11,554 £14,130 Naloxegol Dominant 


6% £11,903 £14,914 Naloxegol Dominant 


8% £12,249 £15,727 Naloxegol Dominant 


10% £12,594 £16,573 Naloxegol Dominant 


Abbreviations: ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, 
every other day; QALY, quality adjusted life year; SC, subcutaneous. 
† Base case input 


    


Table 132 that follows presents the resource use items and unit costs for managing 


constipation used in base case and scenario analyses.
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Table 132: Resource use costs of managing constipation (in LIR population) 


Resource use Unit cost GP Omnibus Survey (base case) BOI data (scenario) 


Average 
frequency per 


cycle 


Duration of 
care in days 


Weighted cost per 
cycle 


Average frequency 
per cycle 


Duration of 
care in days 


Weighted cost per 
cycle 


Inpatient care  £1631.81 0.0000 0.0000 £0.00 0.0346 4.6657 £263.63 


Outpatient care  £349.98 0.0100  £3.50 0.2770  £96.94 


Emergency care  £116.50 0.0100 1.0000 £1.17 0.0282 1.0000 £3.29 


GP visit £45.70 0.3900  £17.82 0.0110  £0.50 


Nurse visit in GP 
surgery 


£18.36 0.1300  £2.39 0.0016  £0.03 


Nurse visit at 
home 


£71.08 0.0000  £0.00 0.0016  £0.11 


GP telephone 
consultation 


£23.55 0.2900  £6.83 0.2900  £6.83 


Rescue therapy- 
enema 


£35.54 0.0000  £0.00 0.0000  £0.00 


Rescue therapy- 
manual 
evacuation 


£149.85 0.0000  £0.00 0.0000  £0.00 


Haemorrhoid 
stapling 


£125.05 0.0000  £0.00 0.0000  £0.00 


Endoscopy  £161.07 0.0000  £0.00 0.0000  £0.00 


Colonoscopy £282.83 0.0000  £0.00 0.0000  £0.00 


Abdominal X-ray £28.72 0.0000  £0.00 0.0000  £0.00 


Urea and 
Electrolytes tests 


£1.00 0.0000  £0.00 0.0000  £0.00 
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Resource use Unit cost GP Omnibus Survey (base case) BOI data (scenario) 


Average 
frequency per 


cycle 


Duration of 
care in days 


Weighted cost per 
cycle 


Average frequency 
per cycle 


Duration of 
care in days 


Weighted cost per 
cycle 


Full blood count £3.00 0.0000  £0.00 0.0000  £0.00 


Liver function 
tests 


£1.00 0.0000  £0.00 0.0000  £0.00 


Total     £31.7   £371.32 


Abbreviations: BOI, burden of illness; GP, general practitioner. 
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Table 133: Non-laxative costs of managing constipation (anticipated licensed 
population) 


Scenario 


ICER (£) (QALYs) for naloxegol 25 mg versus 


Placebo Placebo + rescue 
laxative 


SC MNTX QAD 


Base case £10,849 £12,639 Naloxegol Dominant 


BOI survey data 
Naloxegol 
Dominant 


Naloxegol 
Dominant 


Naloxegol Dominant 


Abbreviations: BOI, burden of illness; ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, 
methylnaltrexone; QAD, every other day; QALY, quality adjusted life year; SC, subcutaneous. 
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Table 134: Utility inputs scenarios (anticipated licensed population) 


Scenario ICER (£) (QALYs) for naloxegol 25 mg vs 


Placebo Placebo + bisacodyl SC MNTX QAD 


Base case (vs placebo)
†
 £10,849 £12,639  


Base case (vs SC MNTX)‡   Naloxegol Dominant 


Treatment-specific health state utility, 
distinguishing utility used in Cycle 1 and 2 versus 
remaining model cycles (trial data, Wittrup-
Jensen  tariff) 


£14,925 £17,365  


Treatment-specific health state utility (pooled 4 
and 12 week trial data, Dolan tariff 


£14,693 £17,725  


Health state specific (trial data, Dolan tariff) £38,921 £63,423  


Health state specific (trial data, Wittrup-Jensen 
tariff) 


  Naloxegol Dominant 


Health state specific (secondary literature)(117)  £7,555 £12,312 Naloxegol Dominant 


Abbreviations: ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, every other day; QALY, quality adjusted life year; SC, subcutaneous.
 


†
A treatment, time and OIC specific utility input is used in the base case comparison with placebo. 


‡
A OIC specific utility is used in the base case comparison with SC MNTX.
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Table 135: Treatment response scenarios (anticipated licensed population) 


Scenario ICER (£) (QALYs) for naloxegol 25 mg vs  


Placebo Placebo + bisacodyl 


Base case  £10,849 £12,639 


Scenario (Denominator = Patient at 
risk) 


£10,444 £11,884 


Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality adjusted life year. 


 


7.7.10 What were the main findings of each of the sensitivity analyses? 


The model demonstrates that naloxegol 25 mg is cost-effective when compared with 


treatments other than that for which the KODIAC trials were designed to assess, 


including: 


 Placebo + rescue bisacodyl 


 SC methylnaltrexone 


The results of the model are robust in the face of uncertainty in both the parameter 


inputs, as well as the structural assumptions required to construct the model. Only two 


scenarios change the conclusion that the ICER for naloxegol 25 mg is lower than the 


£20,000 willingness to pay threshold: 


 The worst case scenario, with 12 week time horizon, resulted in ICERs of 


£20,020 for naloxegol 25 mg compared with placebo and £33,708 for naloxegol 


25 mg compared with placebo + bisacodyl. Naloxegol 25 mg remains dominant 


when compared with SC methylnaltrexone. 


 When a health-state specific utility input is employed (rather than utility inputs that 


also vary with treatment and time), the ICER for naloxegol 25 mg increases to 


£38,921 compared with placebo and £63,423 when compared with placebo + 


bisacodyl (see section 7.4.3 for justification of the utility inputs employed in the 


base case). 


7.7.11 What are the key drivers of the cost-effectiveness results? 


The key model drivers are utility in non-OIC (on treatment) state and intercept parameter 


used in the exponential function to extrapolate response (Transition A) for naloxegol 25 


mg (Figure 25 and Table 125). 


7.8 Validation 


7.8.1 Please describe the methods used to validate and quality assure the 
model. Provide references to the results produced and cross-reference 
to evidence identified in the clinical, quality of life and resources 
sections.  


The following steps were undertaken to validate the model: 


 XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXX 
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 The modelling methodology was reviewed by three expert health economists. 


 An assessment of the technical validity of the model was undertaken by the agency 


constructing the model to test the logic and accuracy of the programming, as well as 


the accuracy of the extraction of data inputs. 


7.9 Subgroup analysis 


7.9.1 Please specify whether analysis of subgroups was undertaken and how 
these subgroups were identified. Were they identified on the basis of an 
a priori expectation of differential clinical or cost effectiveness because 
of known, biologically plausible, mechanisms, social characteristics or 
other clearly justified factors? Cross-reference the response to 
section 6.3.7. 


Subgroup analysis was performed to assess naloxegol 25 mg for the anticipated 


licensed population on Step 3 opioids (see section 7.2.1 for further justification for the 


focus on this subgroup). 


7.9.2 Please clearly define the characteristics of patients in the subgroup. 


Subgroup analysis was conducted for non-cancer patients with OIC who at baseline 


were laxative inadequate responders (demonstrated ≥4 days of laxative use during the 


14-days prior to the study screening period (see section 6.3.7 for further detail) and on 


Step 3 opioids (according to the WHO pain ladder(130)). 


7.9.3 Please describe how the statistical analysis was undertaken. 


Please refer to section 6.3.7. 


7.9.4 What were the results of the subgroup analysis/analyses, if conducted? 
Please present results in a similar table as in section 7.7.6 (Base-case 
analysis). 


The proportion of patients in each health state displays a very similar pattern as that 


observed in the base case population (see section 7.7.2) (Figure 39–Figure 45). 
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Figure 39: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population + Step 3 opioids) – trial data analysis 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 40: Proportion of naloxegol 25 mg patients in each health state over time 
(anticipated licensed population + Step 3 opioids) - MTC 


 


Abbreviations: OIC, opioid-induced constipation. 
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Figure 41: Proportion of naloxegol 25 mg + bisacodyl patients in each health state over 
time (anticipated licensed population + Step 3 opioids) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 42: Proportion of placebo patients in each health state over time (anticipated 
licensed population + Step 3 opioids) 


 


Abbreviations: OIC, opioid-induced constipation. 
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Figure 43: Proportion of placebo + bisacodyl patients in each health state over time 
(anticipated licensed population + Step 3 opioids) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


Figure 44: Proportion of SC methylnaltrexone QAD patients in each health state over time 
(anticipated licensed population + Step 3 opioids) 


 


Abbreviations: OIC, opioid-induced constipation. 
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Figure 45: Proportion of naloxone-oxycodone patients in each health state over time 
(anticipated licensed population + Step 3 opioids) 


 


Abbreviations: OIC, opioid-induced constipation. 


 


The results of the analysis for the anticipated licensed population + Step 3 opioids (Table 


136) mirror those for the broader anticipated licensed population (base case population). 


Comparison with placebo and placebo + bisacodyl produce ICERs below the threshold 


for cost effectiveness <£20,000 per QALY, and naloxegol 25 mg is dominant in the 


comparison with SC methylnaltrexone. A new comparator is introduced with the analysis 


of the anticipated licensed population + Step 3 opioids, naloxone-oxycodone. The 


comparison with naloxone-oxycodone in which naloxegol 25mg is taken in combination 


with oral morphine, naloxegol 25 mg is dominant. When naloxegol 25mg is taken in 


combination with oxycodone the ICER is £30,054 


Table 136: Subgroup results (anticipated licensed population + Step 3 opioids) 


Treatment Comparator Incremental 
QALY 


Incremental 
costs (£) 


ICER (QALY) (£), 
treatment vs 
comparator 


Naloxegol 25 mg Placebo 0.043 £260 £6,015 


Naloxegol 25 mg 
Placebo + rescue 
bisacodyl 


0.042 £280 £6,687 


Naloxegol 25 mg 
+ Rescue 
laxatives 


Placebo + rescue 
bisacodyl 


0.050 £312 £6,219 


Naloxegol 25 mg SC MNTX QAD 0.006 -£918 
Naloxegol 
Dominant 
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Treatment Comparator Incremental 
QALY 


Incremental 
costs (£) 


ICER (QALY) (£), 
treatment vs 
comparator 


Naloxegol 25 mg 


(morphine)† 
OXN 0.0026 -£4,097 


Naloxegol 
Dominant 


Naloxegol 25 mg 
(OXY) ‡ 


OXN 0.0026 £78 £30,054 


Abbreviations: ICER, incremental cost effectiveness ratio; MNTX, methylnaltrexone; OXN, naloxone-
oxycodone; OXY, oxycodone; QAD, every other day; QALY, quality adjusted life year. 
†Source: IMS Health (48) 
‡Average dose of oxycodone = 59.3 mg. Source: (50, 54, 58) 


 


The PSAs and CEACs suggest that the results reported above are robust in the face of 


parameter uncertainty (Figure 46–Figure 57). With the comparison of naloxegol 25 mg 


(OXY) and naloxone-oxycodone, the probability of the ICER being lower than £20,000 is 


46%. 
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Figure 46: Scatterplot for naloxegol 25 mg vs placebo (anticipated licensed population + 
Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 47: Scatterplot for naloxegol 25 mg versus placebo + bisacodyl (anticipated 
licensed population + Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 
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Figure 48: Scatterplot for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl 
(anticipated licensed population + Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 49: Scatterplot for naloxegol 25 mg versus SC methylnaltrexone QAD (anticipated 
licensed population + Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 
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Figure 50: Scatterplot for naloxegol 25 mg (+ morphine) versus naloxone-oxycodone 
(anticipated licensed population + Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 51: Scatterplot for naloxegol 25 mg (+ OXY) versus naloxone-oxycodone 
(anticipated licensed population + Step 3 opioids) 


   


Abbreviations: QALY, quality adjusted life year. 
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Figure 52: CEAC for naloxegol 25 mg vs. placebo (anticipated licensed population + Step 3 
opioids) 


 


 


Figure 53: CEACs for naloxegol 25 mg versus placebo + bisacodyl (anticipated licensed 
population + Step 3 opioids) 
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Figure 54: CEACs for naloxegol 25 mg + bisacodyl versus placebo + bisacodyl (anticipated 
licensed population + Step 3 opioids) 


 


 


Figure 55: CEACs for naloxegol 25 mg versus SC methylnaltrexone (anticipated licensed 
population + Step 3 opioids) 
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Figure 56: CEAC for naloxegol 25 mg (+ morphine ) versus OXN (anticipated licensed 
population + Step 3 opioids) 


 


Abbreviations: QALY, quality adjusted life year. 


 


Figure 57: CEAC for naloxegol 25 mg (+ OXY) versus naloxone-oxycodone (anticipated 
licensed population + Step 3 opioids) 
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Cost minimisation analysis  


A cost minimisation analysis was conducted to calculate how many months of naloxegol 


25 mg treatment could be given for the cost of one rectal intervention. The unit costs of 


manual evacuation are presented in Table 137. According to an AstraZeneca internal 


survey, the length of time required to perform a manual evacuation in the community 


setting is 0.5 hours. The unit costs associated with this scenario are presented in Table 


138. The number of months expected per cost of one single intervention of naloxegol 25 


mg for the cost of one rectal intervention are shown in Table 139. Compared with rectal 


interventions, naloxegol can be provided for 0.68 months for the same cost as a rectal 


intervention given at the patient’s home and for 43.02 months if the rectal intervention is 


given in an inpatient care hospital setting. 


 


Table 137: Unit costs of manual evacuation 


Intervention Unit cost Reference 


Community setting 


Nurse hourly cost £ 70.00 
PSSRU 2013, section 10.1. community nurse 


cost per hour of home visiting including travel 


Hospital setting 


Outpatient care 
£                 


310.00 


NHS Reference Cost 2012/2013 procedure 


FZ90a, abdominal pain with intervention, 


general medecine 


Inpatient care 
£                    


2,216.33 


NHS Reference Cost 2012/2013 Average of 


elective and non-elective procedure FZ90a, 


abdominal pain with intervention, 


gastroenterology 


Drug cost 


Naloxegol 25 mg £51.52 


AstraZeneca, 


Cost per 28 day cycle.  £55.20 for a pack of 30 


tablets, £1.84 per day 


 


Table 138: Unit costs of conducting manual evacuation based on time required to perform 
the procedure 


Intervention Unit cost Reference 


Community setting 


Manual evacuation at patient 


home 
£ 35.00 


PSSRU 2013, section 10.1. community nurse 


cost per hour of home visiting including travel 


Hospital setting 
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Outpatient care 
£                 


310.00 


NHS Reference Cost 2012/2013 procedure 


FZ90a, abdominal pain with intervention, 


general medicine 


Inpatient care 
£                   


2,216.33 


NHS Reference Cost 2012/2013 Average of 


elective and non-elective procedure FZ90a, 


abdominal pain with intervention, 


gastroenterology 


Drug cost 


Naloxegol 25 mg £51.52 


AstraZeneca, 


Cost per 28 day cycle.  £55.20 for a pack of 30 


tablets, £1.84 per day 


 


Table 139: Number of months of naloxegol 25 mg treatment expected per cost of one 
single intervention 


Intervention Number of months of treatment with naloxegol 


Manual evacuation at patient home 0.68 


Outpatient care 6.02 


Inpatient care 43.02 


 


7.9.5 Were any obvious subgroups not considered? If so, which ones, and 
why were they not considered? Please refer to the subgroups identified 
in the decision problem in section 5. 


The scope of the STA is adults with OIC and is therefore broader than the population 


included in the de novo economic model. Table 140 considers the generalisability to 


cancer patients of the results of the economic analysis undertaken for non-cancer 


patients. 


As stated in section 6.10, while the absence of data on the treatment of OIC in cancer 


pain patients may be perceived as a limitation of the evidence base, it is AstraZeneca’s 


position, and the position that the CHMP ultimately endorsed by granting naloxegol’s 


positive opinion, which included cancer pain patients, that there is no scientific rationale 


to expect the pharmacodynamic properties of naloxegol to differ in this patient 


population. The underlying physiology of pain is the same regardless of the underlying 


cause of that pain.  Therefore pain medications act on the same target receptors 


regardless of whether the trigger for the pain is cancer or non-cancer. Hence, the 


extrapolation of the available safety and efficacy data to the treatment of OIC in cancer 


pain patients is justified.   


On the strength of these arguments it is therefore assumed that efficacy (MNTX as 


demonstrated in previous studies of methylnaltrexone and naloxone-oxycodone, see 


section 1.4), safety and utility estimates (as they include a time and treatment effect 
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interaction) should be unchanged from the de-novo patients to cancer pain patients. 


Therefore the model is generalisable for these inputs. Owing to maintaining efficacy and 


AE rates there would also be no change to the transition probabilities A, B, C, D and E. 


In addition, a study of CPRD data demonstrates comparable opioid persistence 


irrespective of underlying cause of pain.  Data from an analysis of the CPRD database 


showed that, for patients with at least 182 days of continuous opioid exposure, the mean 


duration of opioid use in patients receiving opioids for non-cancer pain and cancer pain 


management is approximately 18 months and 15 months, respectively (89).  


The cost to treat cancer pain patients (see section 7.7.6) would not be expected to be 


lower than the current base case, which as previously stated may represent a 


conservative estimate. Moreover, the GP survey (see section 10.28) from which the cost 


estimates are partly derived for the base case asked physicians to include both cancer 


and non-cancer pain when estimating resource use justifying the generalisability of the 


cost input.  


However, AstraZeneca does accept that the average age of cancer pain patients will be 


higher than used in the base case of the model. Based on cancer statistics registration 


data, the average age of patients with a cancer diagnosis is 72 years.  A description of 


how the average age of cancer pain patients in the model was derived is provided in 


section 10.29. Owing to this change in age, assumptions for all-cause mortality have 


been adjusted to reflect the rate at this age point. A mortality rate specifically reflecting 


cancer patients has been used. Input values and resulting ICERs can be seen in Table 


140. 


AstraZeneca believes that cancer patients will fit within the maximum and minimum 


ranges for the key model variables as seen in the threshold analysis shown in section 


7.7.8, to maintain an ICER below £20,000.  
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Table 140: Generalisability to cancer patients of the results of the economic analysis 
undertaken for non-cancer patients 


Variable  Value How would the parameter 
differ in the cancer 


population? 


Resultant  
ICER 


Population age 52.2 years Change = 72 years £10,826 


Mortality (per cycle) 0.027% Change = 2.079% £11,597 


Naloxegol 25 mg 4 week 
response 


58.51% No change NA 


Transition A See Section 
7.3.7 


No change NA 


Transition B 28.98% No change NA 


Transition C 20.94% No change NA 


Naloxegol cost £ 39.48 No change NA 


Cost of adverse events with 
Naloxegol 25 mg 


£ 17.85 No change NA 


Cost of OIC (non-laxatives) £ 31.70 
No change, potentially 
conservative estimate 


NA 


Utility impact of OIC  0.066 No change NA 


Abbreviations: ICER, incremental cost-effectiveness ratio; OIC, opioid-induced 


constipation. 


7.10 Interpretation of economic evidence 


7.10.1 Are the results from this economic evaluation consistent with the 
published economic literature? If not, why do the results from this 
evaluation differ, and why should the results in the submission be 
given more credence than those in the published literature? 


No published literature relating to naloxegol 25 mg was identified. 


7.10.2 Is the economic evaluation relevant to all groups of patients who could 
potentially use the technology as identified in the decision problem in 
section 5? 


The scope of the STA is adults with OIC and is thus broader than the population included 


in the de novo economic model. See section 7.9.4 for consideration of the 


generalisability to cancer patients of the results of the economic analysis undertaken for 


non-cancer patients. 
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7.10.3 What are the main strengths and weaknesses of the evaluation? How 
might these affect the interpretation of the results? 


The model was designed to overcome a number of challenges identified with earlier 


models, including: 


 Response rates 


o Response estimates were derived from two high quality RCTs, including 


several hundred patients. 


o Any MTC was undertaken to allow all potentially relevant comparators to 


the incorporated into the model. 


 Utility: The clinical trials collected EQ-5D data to allow a direct estimate of utility 


impact in correspondence with NICE’s reference case. 


 Resource use: A survey of 1,000 GPs in the UK was undertaken to generate 


relevant resource use inputs.  


 Model design: The model considers the likelihood that OIC patients can become 


non-OIC in the absence of treatment, thus avoiding the possibility that the 


analysis overestimates gains by assuming that patients’ OIC is unresolved in the 


absence of effective treatment. 


 Time horizon:  


o A 5 year time horizon was adopted to ensure all the impacts of treatment 


were captured in the model.  


o Standard techniques are employed to extrapolate treatment response 


beyond the trial period.  


o Scenario and sensitivity analysis: An extensive set of scenario and 


sensitivity analysis was undertaken to explore the implications of both 


structural and parameter uncertainty.  


The model design was also informed by a consultation with clinical and health economic 


experts. 


The model is subject to a number of sources of uncertainty, including:  


 Varying definitions of response available in the literature, restricting the 


comparability of ICERs across treatment comparisons. 


 The need to extrapolate over the 5 years of the model time horizon from short-


term trial data.  


7.10.4 What further analyses could be undertaken to enhance the 
robustness/completeness of the results? 


The scenario and sensitivity analysis demonstrated that the model results are robust in 


the face of most sources of structural and parameter uncertainty. Further work could 


valuably support this conclusion by generating data to: 


 Provide longer-term estimates of treatment response 


 Provide further evidence on the factors that drive utility in OIC 
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Section C – Implementation 


8 Assessment of factors relevant to the NHS and 
other parties 


8.1 How many patients are eligible for treatment in England and Wales? 
Present results for the full marketing authorisation/CE marking and for 
any subgroups considered. Also present results for the subsequent 5 
years. 


Anticipated licensed population 


It is expected that the total number of patients eligible for treatment with naloxegol will be 


X in year 1, rising to X in year 5. These figures are estimates of the total population of 


patients with OIC who can be classified as laxative inadequate responders. Incidence 


and prevalence figures and the proportion of patients treatable were derived from IMS 


Disease Analyser (139). Mortality rates were derived from the ONS. 


Table 141: Estimation of patients eligible for treatment, licensed population 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Prevalent population, n X X X X X 


Incident cases, n X  X  X  X X 


Mortality, n X  X  X  X X 


Net population with OIC, 
n 


X  X  X  X X 


Proportion of population 
treatable under the 
licence, % 


X  X  X  X X 


Number of patients 
eligible for treatment 
under the licence, n  


X  X  X  X  X  


Abbreviations: OIC, opioid-induced constipation   


 


Anticipated licensed population + Step 3 opioids 


It is expected that the total number of patients eligible for treatment with naloxegol who 


are also receiving a Step 3 opioid will be X in year 1, rising to X in year 5. Estimates of 


the percentage of the eligible patient cohort who are also receiving a Step 3 opioid are 


derived from IMS Disease Analyzer (139). 


Table 142: Estimation of patients eligible for treatment, anticipated licensed population + 
Step 3 opioids 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Number of patients in 
licensed population 
eligible for treatment, n  


X  X  X  X  X  


Sub-population of 
eligible patient cohort, % 


X  X  X  X  X  
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 Year 1 Year 2 Year 3 Year 4 Year 5 


Potential number of 
eligible patients treated 
each year in sub-
population, n 


X  X  X  X  X  


 


8.2 What assumption(s) were made about current treatment options and 
uptake of technologies? 


Anticipated licensed population 


Naloxegol’s displacement of existing therapies is assumed to be XXXXXX% for 


XXXXXXXX respectively. For 


nXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXX For simplicity, constant annual proportions of patients 


switching from each therapy is also assumed. The tables below show the estimated 


displaced medicines cost per patient per annum. 


Table 143: Estimated displaced medicine cost – methylnaltrexone (Relistor
®
) 


Name of 


medicine 


displaced by 


naloxegol 


X  


Estimated 


cost per 


patient per 


annum* 


X  X  X  X  X  


Estimated % 


displaced 


X  X  X  X  X  


Estimated 


displaced 


medicine 


cost per 


patient per 


annum 


X  X  X  X  X  


* X 
 


 


Table 144: Estimated displaced medicine cost – naloxone-oxycodone (Targinact
®
) 


Name of 


medicine 


displaced by 


naloxegol 


X  


Estimated 


cost per 


patient per 


X  X  X  X  X  
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annum* 


Estimated % 


displaced 


X  X  X  X  X  


Estimated 


displaced 


medicine 


cost per 


patient per 


annum 


X  X  X  X  X  


*cost assumption – cost of OIC treatment = cost of Targinact
®
 minus oxycodone price 


Table 145: Estimated displaced medicine cost – laxatives 


Name of 


medicine 


displaced by 


naloxegol 


X 


Estimated 


cost per 


patient per 


annum* 


X  X  X  X  X  


Estimated % 


displaced 


X  X  X  X  X  


Estimated 


displaced 


medicine 


cost per 


patient per 


annum 


X  X  X  X  X  


*cost assumption for laxatives – Senna (dose 2-4 at night, average 3). Assume 3 doses per week 


 


Anticipated licensed population + Step 3 opioids 


The displacement of existing therapies is assumed to be the same in this subpopulation 


as for the total licensed population. 


8.3 What assumption(s) were made about market share (when relevant)? 


Anticipated licensed population 


AstraZeneca forecasts expect that naloxegol will have a total market share of X % in 


year 1 rising to X % in year 5. In addition, data from KODIAC 8 suggests that naloxegol 


will have a discontinuation rate of X % per annum. The anticipated number of patients 


who will receive naloxegol is therefore X in year 1, rising X in year 5. 
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Table 146: Patients treated with naloxegol each year, anticipated licensed population 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Number of 
patients eligible 
for treatment, n  


X  X  X  X  X  


Naloxegol 
uptake rate, % 


X  X  X  X  X  


Potential 
number of 
eligible patients 
treated each 
year, n 


X  X  X  X  X  


Naloxegol 
discontinuation 
rate, % 


X  X  X  X  X  


Patients treated 
with naloxegol 
each year, n 


X  X  X  X  X  


 


Anticipated licensed population + Step 3 opioids 


AstraZeneca forecasts assume that uptake rates in this subpopulation will be slightly 


higher than in the overall licensed population. A market share of X % is expected in year 


1, rising to X % in year 5. The discontinuation rate of X % seen in KODIAC 8 was also 


applied to this population. The anticipated number of patients in this sub-group who will 


receive naloxegol is forecast to be X in year 1, rising to X in year 5. 


Table 147: Patients treated with naloxegol each year, anticipated licensed population + 
Step 3 opioids 


 Year 1 Year 2 Year 3 Year 4 Year 5 


Number of 
patients eligible 
for treatment, n  


X  X  X  X  X  


Naloxegol 
uptake rate, % 


X  X  X  X  X  


Potential 
number of 
eligible patients 
treated each 
year, n 


X  X  X  X  X  


Naloxegol 
discontinuation 
rate, % 


X  X  X  X  X  


Patients treated 
with naloxegol 
each year, n 


X  X  X  X  X  
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8.4 In addition to technology costs, please consider other significant costs 
associated with treatment that may be of interest to commissioners (for 
example, procedure codes and programme budget planning). 


There are no other significant costs associated with naloxegol treatment. 


8.5 What unit costs were assumed? How were these calculated? If unit 
costs used in health economic modelling were not based on national 
reference costs or the PbR tariff, which HRGs reflected activity? 


The unit costs for the comparators are as described in section 8.2.  


8.6 Were there any estimates of resource savings? If so, what were they? 


There are no other additional resource savings expected from the use of naloxegol. 


8.7 What is the estimated annual budget impact for the NHS in England and 
Wales? 


Anticipated licensed population 


The net annual budget impact for the NHS in England and Wales following the 


introduction of naloxegol in the anticipated licensed population is estimated to be X in 


year 1 rising to X in year 5. 
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10 Appendices 


10.1 Appendix 1 


10.1.1 SPC/IFU, scientific discussion or drafts. 


 


Please see accompanying reference pack. 
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10.2 Appendix 2: Search strategy for Section 6.1 
(Identification of studies) 


10.2.1 The specific databases searched and the service provider used: 


 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R)  


 Embase (Ovid)  


 The Cochrane Library 


 


10.2.2 The date on which the search was conducted 


The updated search was conducted on August 21, 2014. 


10.2.3 The date span of the search 


 Ovid MEDLINE(R) January 1, 2006 to present. 


 Embase (Ovid), January 1, 2006 to present. 


 The Cochrane Library, to present.  


10.2.4 The complete search strategy used, including all the search terms: 
textwords (free text), subject index headings (for example, MeSH) and 
the relationship between the search terms (for example, Boolean). 


All the following searches were combined and inclusion/exclusion criteria applied.  


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 
1950 to present; Searched on October 18, 2013 


# MEDLINE Search Algorithm Hits 


1 constipation OR ileus OR “gastrointestinal motility” OR “gastrointestinal transit” OR 


“gastrointestinal tract” OR “gastric emptying” OR “colonic diseases” OR 


(opioid[Title/Abstract] AND “bowel dysfunction”[Title/Abstract]) 


122,568 
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# MEDLINE Search Algorithm Hits 


2 “narcotic antagonists” OR “opioid receptor” OR “opioid receptors” OR “opioid 


antagonist”[Title/Abstract] OR “opioid antagonists”[Title/Abstract] OR 


“pamora”[Title/Abstract] OR “pegylated naloxol conjugate”[Title/Abstract] OR 


secretagogue OR pentazocine[Title/Abstract] OR nalbuphine[Title/Abstract] OR 


buprenorphine[Title/Abstract] OR dezocine[Title/Abstract] OR 


butorphanol[Title/Abstract] OR methylnaltrexone[Title/Abstract] OR 


relistor[Title/Abstract] OR naloxone[Title/Abstract] OR narcan[Title/Abstract] OR 


nalone[Title/Abstract] OR narcanti[Title/Abstract] OR alvimopan[Title/Abstract] OR 


entereg[Title/Abstract] OR “adl 8 2698”[Title/Abstract] OR “adl 82698”[Title/Abstract] 


OR “ly 246736”[Title/Abstract] OR ly246736[Title/Abstract] OR 


naltrexone[Title/Abstract] OR antaxone[Title/Abstract] OR “pti 555”[Title/Abstract] OR 


celupan[Title/Abstract] OR morviva[Title/Abstract] OR revia[Title/Abstract] OR 


depade[Title/Abstract] OR vivitrol[Title/Abstract] OR nalmefene[Title/Abstract] OR 


nalmetrene[Title/Abstract] OR revex[Title/Abstract] OR cervene[Title/Abstract] OR 


arthrene[Title/Abstract] OR incystene[Title/Abstract] OR prucalopride[Title/Abstract] OR 


resolor[Title/Abstract] OR lubiprostone[Title/Abstract] OR amitiza[Title/Abstract] OR “ru 


0211”[Title/Abstract] OR “td 1211”[Title/Abstract] OR “nktr 118”[Title/Abstract] OR 


linaclotide[Title/Abstract] OR tapentadol[Title/Abstract] OR nucynta[Title/Abstract] OR 


palexia[Title/Abstract] OR tapenta[Title/Abstract] OR targin[Title/Abstract] OR 


targinact[Title/Abstract] OR “alks 37”[Title/Abstract] OR adl5945[Title/Abstract] OR “adl 


5945”[Title/Abstract] 


59,092 


3 Laxative OR purgative OR bisacodyl[Title/Abstract] OR senna[Title/Abstract] OR 


sennoside[Title/abstract] OR “polyethylene glycol 3350”[Title/Abstract] OR 


docusate[Title/abstract] OR lactulose[Title/Abstract] OR mannitol[Title/Abstract] OR 


sorbitol[Title/Abstract] OR “magnesium citrate”[Title/Abstract] OR “sodium 


picosulfate”[Title/Abstract] OR “magnesium hydroxide”[Title/Abstract] OR 


psyllium[Title/Abstract] OR methylcellulose[Title/Abstract] OR 


polycarbophil[Title/Abstract] 


49,020 


4 #1 AND #3 AND placebo[Title/Abstract]; Filters: Humans 235 


5 #4 NOT #2 192 


 


Embase 1980 to present; Searched on October 18 2013 


# EMBASE Search Algorithm Hits 
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# EMBASE Search Algorithm Hits 


1 'clinical trial'/exp OR 'randomization'/de OR 'controlled study'/de OR 'comparative 


study'/de OR 'single blind procedure'/de OR 'double blind procedure'/de OR 'crossover 


procedure'/de OR 'placebo'/de OR 'clinical trial' OR 'clinical trials' OR 'controlled clinical 


trial' OR 'controlled clinical trials' OR 'randomised controlled trial' OR 'randomized 


controlled trial' OR 'randomised controlled trials' OR 'randomized controlled trials' OR 


'randomisation' OR 'randomization' OR rct OR 'random allocation' OR 'randomly 


allocated' OR 'allocated randomly' OR 'allocated near/2 random' OR (single OR double 


OR triple OR treble) NEAR/1 (blind* OR mask*) OR placebo* OR 'prospective study'/de 


NOT ('case study'/de OR 'case report' OR 'abstract report'/de OR 'letter'/de) 


4,750,523 


2 'constipation' OR 'constipation'/exp OR 'ileus'/exp OR 'gastrointestinal motility'/exp OR 


'gastrointestinal transit'/de OR 'gastrointestinal tract'/exp OR 'gastric emptying'/exp OR 


'colonic diseases, functional'/exp OR (opioid NEAR/2 'bowel dysfunction'):ab,ti 


11,208 


3 (non*selective NEAR/1 (opioid OR antagonists)):ab,ti OR 'narcotic antagonist'/exp OR 


'opioid antagonist':ab,ti OR (opioid NEAR/1 receptor*):ab,ti OR 'opiate receptor'/exp OR 


'delta opiate receptor'/de OR 'kappa opiate receptor'/de OR 'mu opiate receptor'/de OR 


'pamora':ab,ti OR 'pegylated naloxol conjugate':ab,ti OR 'serotonin 4 agonist'/exp OR 


'secretagogue' OR pentazocine:ab,ti OR nalbuphine:ab,ti OR buprenorphine:ab,ti OR 


dezocine:ab,ti OR butorphanol:ab,ti OR '17 methylnaltrexone'/exp OR 


methylnaltrexone:ab,ti OR relistor:ab,ti OR 'naloxone'/exp OR naloxone:ab,ti OR 


narcan:ab,ti OR nalone:ab,ti OR narcanti:ab,ti OR 'alvimopan'/exp OR alvimopan:ab,ti 


OR entereg:ab,ti OR 'adl 8 2698':ab,ti OR 'adl 82698':ab,ti OR 'ly 246736':ab,ti OR 


ly246736:ab,ti OR 'naltrexone'/exp OR naltrexone:ab,ti OR antaxone:ab,ti OR 'pti 


555':ab,ti OR celupan:ab,ti OR morviva:ab,ti OR revia:ab,ti OR depade:ab,ti OR 


vivitrol:ab,ti OR 'nalmefene'/exp OR nalmefene:ab,ti OR nalmetrene:ab,ti OR 


revex:ab,ti OR cervene:ab,ti OR arthrene:ab,ti OR incystene:ab,ti 


79,016 


4 'prucalopride'/exp OR prucalopride:ab,ti OR resolor:ab,ti OR 'lubiprostone'/exp OR 


lubiprostone:ab,ti OR amitiza:ab,ti OR 'ru 0211':ab,ti OR 'td 1211':ab,ti OR 'nktr 


118':ab,ti OR 'linaclotide'/exp OR linaclotide:ab,ti OR 'tapentadol'/exp OR 


tapentadol:ab,ti OR nucynta:ab,ti OR palexia:ab,ti OR tapenta:ab,ti OR targin:ab,ti OR 


targinact:ab,ti OR 'alks 37':ab,ti OR adl5945:ab,ti OR 'adl 5945':ab,ti 


1,654 


5 Laxative OR purgative OR bisacodyl:ab,ti OR senna:ab,ti OR sennoside:ab,ti OR 


“polyethylene glycol 3350”:ab,ti OR docusate:ab,ti OR lactulose:ab,ti OR mannitol:ab,ti 


OR sorbitol:ab,ti OR “magnesium citrate”:ab,ti OR “sodium picosulfate”:ab,ti OR 


“magnesium hydroxide”:ab,ti OR psyllium:ab,ti OR methylcellulose:ab,ti OR 


polycarbophil:ab,ti 


36,856 


6 #1 AND #2 AND #5 AND placebo:ab,ti 294 


7 #6 AND [humans]/lim 259 


8 #7 NOT (#3 OR #4) 186 
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The Cochrane Library, to present; Searched on October 18, 2013 


# CENTRAL Search Algorithm Hits 


1 MeSH descriptor Constipation explode all trees 813 


2 MeSH descriptor Ileus explode all trees 117 


3 MeSH descriptor Gastrointestinal Motility explode all trees 2,356 


4 MeSH descriptor Gastrointestinal Transit, this term only 491 


5 MeSH descriptor Gastrointestinal Tract explode all trees 9,088 


6 MeSH descriptor Gastric Emptying explode all trees 1,097 


7 MeSH descriptor Colonic Diseases, Functional explode all trees 694 


8 (constipation) or (opioid NEAR/2 "bowel dysfunction"):ti,ab,kw 2,789 


9 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8) 13,324 


10 MeSH descriptor Narcotic Antagonists explode all trees 816 


11 MeSH descriptor Receptors, Opioid explode all trees 321 


12 MeSH descriptor Receptors, Opioid, delta, this term only 5 


13 MeSH descriptor Receptors, Opioid, kappa, this term only 52 


14 MeSH descriptor Receptors, Opioid, mu, this term only 127 


15 MeSH descriptor Serotonin 5-HT4 Receptor Agonists explode all trees 14 


16 MeSH descriptor Naloxone explode all trees 1,470 


17 MeSH descriptor Naltrexone explode all trees 694 


18 (non*selective NEAR/1 (opioid OR antagonists)) OR "opioid antagonist" OR (opioid 


NEAR/1 receptor*) OR "pamora" OR "pegylated naloxol conjugate" OR "secretagogue" 


OR pentazocine OR nalbuphine OR buprenorphine OR dezocine OR butorphanol OR 


methylnaltrexone OR relistor OR naloxone OR narcan OR nalone OR narcanti OR 


alvimopan OR entereg OR "adl 8 2698" OR "adl 82698" OR "ly 246736" OR ly246736 


OR naltrexone OR antaxone OR "pti 555" OR celupan OR morviva OR revia OR 


depade OR vivitrol OR nalmefene OR nalmetrene OR revex OR cervene OR arthrene 


OR incystene:ti,ab,kw 


4,948 


19 (#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18), from 2006 to 


2013 
1,147 


20 (prucalopride OR resolor OR lubiprostone OR amitiza OR "ru 0211" OR "td 1211" OR 


"nktr 118" OR linaclotide OR tapentadol OR nucynta OR palexia OR tapenta OR targin 


OR targinact OR "alks 37" OR adl5945 OR "adl 5945"):ti,ab,kw 


106 


21 (#19 OR #20) 1,238 



http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=1

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=2

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=3

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=4

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=5

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=6

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=7

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=8

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=9

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=10

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=11

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=12

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=13

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=14

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=15

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=16

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=17

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=19

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=19

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=21
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# CENTRAL Search Algorithm Hits 


22 (Laxative OR purgative OR bisacodyl OR senna OR sennoside OR “polyethylene glycol 


3350” OR docusate OR lactulose OR mannitol OR sorbitol OR “magnesium citrate” OR 


“sodium picosulfate” OR “magnesium hydroxide” OR psyllium OR methylcellulose OR 


polycarbophil):ti,ab,kw 


3,230 


23 #9 AND #22 AND placebo 242 


24 #23 NOT #21 227 


25 #24 in Cochrane Central Register of Controlled Trials 215 


 


10.2.5 Details of any additional searches, such as searches of company 
databases (include a description of each database). 


Additional studies were identified by hand searching the following conference 


proceedings (August 2010 to 2013): 


 American Academy of Pain Medicine (AAPM), Annual Meeting (April 10–14) 


 American Pain Society (APS), Annual Scientific Meeting (May 8–10) 


 International Association for the Study of Pain (IASP), World Congress on Pain (NA, 


every 2 years) 


 American College of Gastroenterology, Annual Scientific Meeting (Oct 11–16) 


 United European Gastroenterology Week (Oct 12–16) 


 Digestive Disease Week (DDW) (May 18–21) 


 


Unpublished studies (i.e. clinical study reports) were provided by the manufacturer. 
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10.2.6 The inclusion and exclusion criteria. 


 Description Justification 


Inclusion criteria   


Population  Laxative inadequate responders (LIR) 


 LIR taking Step 3 opioids (LIR + Step 3 
opioids)  


 Data for a broader OIC population was 
included when data for a specific LIR 
population was not available  


Population is relevant to 
the anticipated licensed 
indication for naloxegol and 
to the subgroup outlined in 
the final scope (see section 
5). 


The LIR subgroup is 
defined as follows: taking 
≥1 laxative class for ≥4 
days during the last two 
weeks while reporting 
concurrent OIC symptoms 
of at least moderate 
severity 


Interventions  Naloxegol Consistent with the final 
scope 


Comparators  Methylnaltrexone (oral and 
subcutaneous) 


 Naloxone-oxycodone  


 Best supportive care: OTC or laxatives, 
polyethylene glycols, enemas, and 
disimpaction 


 Placebo  


Consistent with the final 
scope (please see section 
5 for further information) 


Outcomes  Change in SBMs at 4 weeks 


 Change in SBMs at 4–12 weeks 


 Response rate defined as ≥3 


SBMs/week over 4 weeks 


 Discontinuations due to adverse events  


 TEAEs 


 Proportion of patients with ≥3 complete 
SBMs/week over 4 weeks 


Consistent with the final 
scope and for use in the 
economic model (see 
section 5) 


Study design Placebo- and active-controlled Phase II and 
III RCTs with at least one arm randomised 
to an intervention of interest alone or in 
combination with any other pharmacological 
agent 


RCTs prioritised as per 
STA guidance.  


Language 
restrictions 


English language only To reduce the number of 
hits and to identify studies 
in patient populations 
relevant to the UK setting 


Exclusion criteria   


Population Patients without OIC or mixed populations 
in which outcomes for OIC patients are not 
reported separately 


Not relevant to the final 
scope 


Interventions Studies that do not include a treatment arm 
with any of the selected μ-receptor opioid 
antagonists, agonist/antagonists, partial 
agonists, or laxatives 


Not relevant to the final 
scope 
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 Description Justification 


Comparators Studies that do not include a treatment arm 
with any of the selected comparators of 
interest 


Not relevant to the final 
scope 


Outcomes Studies lacking relevant data on any clinical 
efficacy, safety, and tolerability outcomes of 
interest 


Not relevant to the final 
scope 


Study design  animal, in vitro, pharmacokinetic, or 
pharmacodynamic studies 


 reviews (including systematic),letters to 
the editor, opinions, studies without 
abstracts 


 pooled analyses or meta-analyses 


 non-randomised studies  


 RCTs that were not Phase II or III 


These types of records 
represent lower levels of 
evidence and were 
excluded to minimise 
potential sources of bias or 
represent evidence that is 
not appropriate for 
inclusion in this 
submission. 


 


10.2.7 The data abstraction strategy. 


After running the searches and removing duplicate articles, abstracts of the resulting 


publications were examined manually against the inclusion and exclusion criteria to 


identify whether the publications should be retrieved in full text for further review. During 


full-text review, these same inclusion and exclusion criteria were applied and studies 


meeting all inclusion criteria and no exclusion criteria were considered in the feasibility 


assessment for MTC analyses. 


 







 


Naloxegol (AstraZeneca) 356 


10.3 Appendix 3: Quality assessment of RCT(s) (section 6.4) 


10.3.1 A suggested format for the quality assessment of RCT(s) is shown 
below. 


Table 148: Quality assessment of pivotal RCTs (KODIAC 4 and KODIAC 5) 


Study question How is the question addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


A unique randomisation code was used to 
randomly allocate patients to the three 
treatment groups. Codes were distributed and 
communicated to study sites by use of an 
IVRS. The randomisation procedure was 
structured to ensure that a minimum of 50% of 
patients were LIR. Eligible patients were 
randomised in balanced blocks to receive 
study drug or matching placebo in a 1:1:1 
ratio. 


Yes 


Was the concealment of treatment 
allocation adequate? 


Naloxegol tablets were identical in size and 
colour to their respective placebo tablets. 
Packaging and labelling was designed to 
maintain blinding throughout the study. 
Patients received two tablets per dose, 
irrespective of which randomised dose they 
received. 


Yes 


Were the groups similar at the outset of 
the study in terms of prognostic factors, 
for example severity of disease? 


Demographic and disease baseline 
characteristics were similar between the three 
treatment groups. 


Yes 


Were the care providers, participants 
and outcome assessors blind to 
treatment allocation? If any of these 
people were not blinded, what might be 
the likely impact on the risk of bias (for 
each outcome)? 


Participants and investigators were blinded to 
treatment. 


Yes 


Were there any unexpected imbalances 
in drop-outs between groups? If so, 
were they explained or adjusted for? 


The treatment groups were generally 
balanced in terms of discontinuations in both 
KODIAC 4 and 5. 


No 


Is there any evidence to suggest that 
the authors measured more outcomes 
than they reported? 


The outcomes for all variables to be assessed 
as listed in the clinical study report were 
reported. 


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? 


The primary efficacy analysis set was based 
on the ITT analysis set, which was defined as 
all randomised patients.  


For patients with <4 days of diary data 
entered for a given week, the weekly SBM 
frequency was treated as missing for that 
week. A consistent approach was followed for 
the efficacy analysis of all eDiary data. For the 
calculation of responder status, any weeks 
where the SBM frequency was missing were 
automatically classified as weeks where no 
improvement in SBMs had been observed.  


Yes 


Abbreviations: eDiary, electronic diary; ITT, intent-to treat; IVRS, interactive voice response system; LIR, 
laxative inadequate responder; SBM, spontaneous bowel movement.  
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Table 149: Quality assessment of studies designed to primarily assess safety (KODIAC 7) 


Study question How is the question addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


As KODIAC 7 was an extension study of 
KODIAC 4, patients kept the same 
randomisation number and enrolment 
number allocated to them in the previous 
study (see Table 148 for a summary of the 
randomisation procedure in KODIAC 4). 


Yes 


Was the concealment of treatment 
allocation adequate? 


Naloxegol tablets were identical in size and 
colour to their respective placebo tablets. 
Packaging and labelling was designed to 
maintain blinding throughout the study. 
Patients received two tablets per dose, 
irrespective of which randomised dose they 
received. 


Yes 


Were the groups similar at the outset of 
the study in terms of prognostic factors, 
for example severity of disease? 


Demographic and disease baseline 
characteristics were similar between the 
three treatment groups. 


Yes 


Were the care providers, participants 
and outcome assessors blind to 
treatment allocation? If any of these 
people were not blinded, what might be 
the likely impact on the risk of bias (for 
each outcome)? 


Participants and investigators were blinded 
to treatment. Blinding was maintained 
throughout the study even after unblinding 
of KODIAC 4. 


Yes 


Were there any unexpected imbalances 
in drop-outs between groups? If so, 
were they explained or adjusted for? 


The treatment groups were generally 
balanced in terms of discontinuations.  


No 


Is there any evidence to suggest that 
the authors measured more outcomes 
than they reported? 


The outcomes for all variables to be 
assessed as listed in the clinical study report 
were reported. 


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? 


An ITT analysis was included in the study 
and included all randomised patients. 
However, as KODIAC 7 was primarily 
designed to assess safety, all safety 
assessments were therefore based on the 
Safety analysis set which included all 
patients who participated in KODIAC 4 and 
received ≥1 dose of study drug in KODIAC 
7. 


NA 
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Table 150: Quality assessment of studies designed to primarily assess safety (KODIAC 8) 


Study question How is the question addressed in the 
study? 


Grade 
(yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Randomisation codes were distributed and 
communicated to study sites using an IVRS. 
Treatment assigned to individual patients 
was determined by the randomisation 
scheme. Patients were randomised in a 2:1 
ratio to receive naloxegol 25 mg or Usual 
Care. 


Yes 


Was the concealment of treatment 
allocation adequate? 


KODIAC 8 was an open-label study, 
therefore no procedures for blinding were 
applicable. 


N/A 


Were the groups similar at the outset of 
the study in terms of prognostic factors, 
for example severity of disease? 


Demographic and disease baseline 
characteristics were similar between the two 
treatment groups. 


Yes 


Were the care providers, participants 
and outcome assessors blind to 
treatment allocation? If any of these 
people were not blinded, what might be 
the likely impact on the risk of bias (for 
each outcome)? 


KODIAC 8 was an open-label study, 
therefore no procedures for blinding were 
applicable. 


N/A 


Were there any unexpected imbalances 
in drop-outs between groups? If so, 
were they explained or adjusted for? 


The treatment groups were generally 
balanced in terms of discontinuations. 


No 


Is there any evidence to suggest that 
the authors measured more outcomes 
than they reported? 


The outcomes for all variables to be 
assessed as listed in the clinical study report 
were reported 


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? 


KODIAC 7 was designed primarily to assess 
safety, therefore all analyses were based on 
the Safety analysis set defined as all 
patients who received ≥1 dose of study drug 
in the study. 


N/A 


Abbreviations: IVRS, interactive voice response system 
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10.4  Appendix 4: Search strategy for Section 6.7 (Indirect 
and mixed treatment comparisons) 


The clinical search described in Section 6.1 and Section 10.2 was also designed to 


identify eligible studies for comparator interventions, relevant to the decision problem. 


Please refer to section 10.2 for full details of the specific databases searched, search 


dates and search strategies used. 
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10.5 Appendix 5: Quality assessment of comparator RCT(s) 
in Section 6.7 (Indirect and mixed treatment 
comparisons) 


10.5.1 A suggested format for the quality assessment of RCT(s) is shown 
below. 


 


Michna 2011 (56) 


Study question How is the question addressed 
in the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Patients were randomly assigned 
via a computer-generated 
randomisation schedule in a 
1:1:1 ratio. 


Yes 


Was the concealment of treatment 
allocation adequate? 


Allocation assignments were 
provided online to investigators, 
and randomisation assignments 
were distributed in blocks of 6 to 
mitigate the risk that investigators 
would be able to predict a 
patient’s dosing regimen. 


Yes 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


No major differences existed 
between the treatment and 
placebo groups in baseline 
demographics or clinical 
characteristics. 


Yes 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Participants and investigators 
were blinded to treatment. 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Treatment groups were generally 
balanced with respect to 
discontinuations or withdrawals. 


No 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety assessments 
listed in methods were reported. 


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? 


The efficacy analysis included all 
patients who received at least 
one dose of study drug (modified 
intent-to-treat population). 


Yes 
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Rauck 2012 (57) 


Study question How is the question addressed 
in the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Method of randomisation not 
described in abstract. 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Method not described in abstract. Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


Demographic and baseline 
characteristics were similar 
among groups. 


Yes 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Study was not described as 
double-blinded. 


Not clear 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Discontinuations and withdrawals 
were not described in abstract. 


Not clear 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety outcomes 
listed in methods were reported. 


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? 


Method of analysis not described 
in methods. 


Not clear 
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Meissner 2009 (55) 


Study question How is the question addressed 
in the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


The randomisation programme 
balanced the relation between the 
four naloxone dose groups (10, 20, 
40 mg or placebo) in block sizes of 
four (1:1:1:1 randomisation). 


Yes 


Was the concealment of treatment 
allocation adequate? 


Method of concealment of 
treatment allocation was not 
described. 


Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


All treatment groups were 
generally well balanced regarding 
demographic and baseline 
characteristics. No clinically 
relevant differences between the 
treatment groups or dose ratios 
concerning prior or concomitant 
medications were noted. 


Yes 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Participants and investigators were 
blinded to treatment. 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Treatment groups were generally 
balanced with respect to 
discontinuations or withdrawals. 


No 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety assessments 
listed in methods were reported. 


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? 


An intent-to-treat analysis was 
performed for all efficacy 
endpoints. This included all 
randomised patients who received 
at least one dose of naloxone or 
corresponding naloxone placebo 
and had at least one efficacy 
assessment. 


Yes 
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Lowenstein 2009 (54) 


Study question How is the question addressed in 
the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Method of randomisation was not 
described. 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Patients received either oxycodone 
/naloxone plus matched oxycodone 
placebo or oxycodone plus matched 
oxycodone/naloxone placebo. 


Yes 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


There were no relevant differences 
between the two treatment groups in 
terms of demographics and baseline 
characteristics. 


Yes 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Participants and investigators were 
blinded to treatment. 


 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Treatment groups were generally 
balanced with respect to 
discontinuations or withdrawals. 


No 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety assessments 
listed in methods were reported.  


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? 


Analysis was based on the full 
analysis set which consisted of 
randomised patients who received at 
least one dose of study medication 
and who had at least one 
assessment of the primary efficacy 
variable. Last observation carried 
forward analyses of the primary 
efficacy results were performed 
using data from all patients in the full 
analysis population. 


Yes 
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Simpson 2008 (58) 


Study question How is the question addressed in 
the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Method of randomisation not 
described. 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Method of concealment of treatment 
allocation not described. 


Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


There were no differences between 
the two groups at baseline with 
regards to demographics, bowel 
function index, and mean pain 
intensity. 


Yes 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Participants and investigators were 
blinded to treatment. 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Treatment groups were generally 
balanced with respect to 
discontinuations or withdrawals. 


No 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety assessments 
listed in methods were reported. 


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? 


Efficacy analyses were based on the 
full analysis population as it is the 
conservative approach for 
superiority trials. The full analyses 
set included randomised patients 
who received at least one dose of 
study medication and at least one 
assessment of the primary efficacy 
variable. 


Yes 
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Arsenault 2014 (50) 


Study question How is the question addressed 
in the study? 


Grade (yes/no/not 
clear/NA) 


Was randomisation carried out 
appropriately? 


Method of randomisation was not 
described. 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Method of concealment of 
treatment allocation was not 
described. 


Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example 
severity of disease? 


Baseline group comparability was 
not described. 


Not clear 


Were the care providers, 
participants and outcome assessors 
blind to treatment allocation? If any 
of these people were not blinded, 
what might be the likely impact on 
the risk of bias (for each outcome)? 


Participants and investigators were 
blinded to treatment. 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


Withdrawals and discontinuations 
were not described. 


Not clear 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Efficacy and safety assessments 
were not listed in methods. 


Not clear 


Did the analysis include an 
intention-to-treat analysis? If so, 
was this appropriate and were 
appropriate methods used to 
account for missing data? 


Analysis was appropriately based 
on intention-to-treat, but there was 
no description of how missing data 
were accounted for. 


Yes 
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10.6 Appendix 6: Search strategy for Section 6.8 (Non-RCT 
evidence) 


10.6.1 The specific databases searched and the service provider used (for 
example, Dialog, DataStar, OVID, Silver Platter), including at least: 


 Medline 


 Embase 


 Medline (R) In-Process 


 The Cochrane Library 
 


 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R)  


 Embase (Ovid)  


 The Cochrane Library 


o Cochrane Central Register of Controlled Trials  


o Cochrane Database of Systematic Reviews 


o Database of Abstracts of Reviews of Effects  


o Health Technology Assessment 


10.6.2 The date on which the search was conducted. 


The searches were conducted on September 29, 2014. 


10.6.3 The date span of the search. 


 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R), 


1946 to present. 


 Embase (Ovid), 1980 to 2014 Week 39. 


 The Cochrane Library,  


o Cochrane Central Register of Controlled Trials, to August 2014;  


o Cochrane Database of Systematic Reviews, 2005 to August 2014;  


o Database of Abstracts of Reviews of Effects, to 3rd Quarter 2014;  


o Health Technology Assessment, to 3rd Quarter 2014) 


 


10.6.4 The complete search strategies used. including all the search terms: 
textwords (free text), subject index headings (for example, MeSH) and 
the relationship between the search terms (for example, Boolean). 


All the following searches were combined and inclusion/exclusion criteria applied.  


Ovid MEDLINE (R) In-Process & Other Non-Indexed Citations and Ovid 


MEDLINE(R) 1946 to present; Searched on September 29, 2014 


# Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 'colonic 


diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=title, abstract, 


subject headings, heading word, drug trade name, original title, device manufacturer, drug 


manufacturer, device trade name, keyword] 


20223 







 


Naloxegol (AstraZeneca) 367 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


16795 


3 1 or 2 20584 


4 (naloxegol or movantik or moventig or PEG$naloxol or NKTR$118 or AZ13337019 or 


UNII$6514TNM33 or naloxol).mp. 


56 


5 3 and 4 6 


 


Embase 1980 to 2014 Week 39; Searched on September 29, 2014 


# Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 'colonic 


diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=title, abstract, 


subject headings, heading word, drug trade name, original title, device manufacturer, drug 


manufacturer, device trade name, keyword] 


62828 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


25254 


3 1 or 2 63046 


4 (naloxegol or movantik or moventig or PEG$naloxol or NKTR$118 or AZ13337019 or 


UNII$6514TNM33 or naloxol).mp. 


158 


5 3 and 4 44 


 


EBM Reviews - Cochrane Central Register of Controlled Trials August 2014; 


Searched on September 29, 2014 


EBM Reviews - Cochrane Database of Systematic Reviews 2005 to August 2014; 


Searched on September 29, 2014 


EBM Reviews - Database of Abstracts of Reviews of Effects 3rd Quarter 2014; 


Searched on September 29, 2014 


EBM Reviews - Health Technology Assessment 3rd Quarter 2014; Searched on 


September 29, 2014 


# Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 'colonic 


diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=ti, ot, ab, sh, hw, 


4056 
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kw, tx, ct] 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


2293 


3 1 or 2 4079 


4 (naloxegol or movantik or moventig or PEG$naloxol or NKTR$118 or AZ13337019 or 


UNII$6514TNM33 or naloxol).mp. 


9 


5 3 and 4 4 


10.6.5 Details of any additional searches (for example, searches of company 
databases [include a description of each database]). 


Additional studies were identified by hand searching the following resources: 


 www.clinicaltrials.gov (Search conducted: 30th September 2014) 


 World Health Organisation International Clinical Trials Registry Platform (Search 


conducted: October 3, 2014) 


 Conference proceedings from 2012, 2013 and 2014, where available (Searches 


conducted: September 30, 2014 except where stated otherwise):  


o The American Academy of Pain Medicine (AAPM) Annual Meeting – 2014, 2013, 


2012  


o American Pain Society (APS) Annual Scientific Meeting – 2014, 2013, 2012  


o American College of Gastroenterology Annual Scientific Meeting – 2013, 2012 


(2012 conference search conducted: October 3, 2014) 


o United European Gastroenterology Week – 2013, 2012 


o Digestive Disease Week (DDQ) – 2014, 2013, 2012 


 


The following search terms were used for each resource: 


 Naloxegol 


 Movantik 


 Moventig 


 Peg$naloxol 


 NKTR$118 


 AZ1337019 


 UNII$6514TNM33 



http://www.clinicaltrials.gov/
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10.6.6 The inclusion and exclusion criteria. 


 Description Justification 


Inclusion criteria   


Population Patients with OIC, regardless of 
age, gender and race 


As outlined in draft scope 


Interventions Naloxegol As outlined in draft scope 


Outcomes Safety and efficacy As outlined in draft scope 


Study design Non-RCT RCT studies were identified in a 
separate review 


Exclusion criteria   


Population Patients without OIC or mixed 
populations in which outcomes 
for OIC patients are not reported 
separately 


As outlined in draft scope 


Abbreviations: OIC, opioid-induced constipation; RCT, randomised controlled trial. 


 


10.6.7 The data abstraction strategy. 


Identified studies were independently assessed by two reviewers in order to ascertain 


they met the pre-defined inclusion/exclusion criteria and any discrepancies were 


resolved by a third party. Relevant information was extracted into the STA template by a 


reviewer. A second reviewer checked the data extraction and any inconsistencies were 


resolved through discussion.  


10.6.8 Excluded second pass studies. 


Study Exclusion code Reason for exclusion 


KODIAC-08, 


NCT01336205 


Study Design Reported data only on randomised patients 
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10.7 Appendix 7: Quality assessment of non-RCT(s) in 
Section 6.8 (Non-RCT evidence) 


10.7.1 Please tabulate the quality assessment of each of the non-RCTs 
identified. 


The study identified (KODIAC 16) is not yet recruiting patients (59). 
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10.8 Appendix 8: Search strategy for Section 6.9 (Adverse 
events) 


A specific search strategy was not conducted for adverse events. However, the clinical 


systematic review described in section 6.1 and section 10.2  was also designed to 


identify eligible studies for adverse events associated with naloxegol and therefore a 


separate systematic review was not conducted. 
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10.9 Appendix 9: Quality assessment of adverse event data 
in Section 6.9 (Adverse events) 


10.9.1 Please tabulate the quality assessment of each of studies identified. 


N/A 
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10.10 Appendix 10: Search strategy for cost-effectiveness 
studies (section 7.1) 


10.10.1 The specific databases searched and the service provider used was 
OVID SP: 


 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid 


MEDLINE(R)  


 Embase (Ovid)  


 NHS Economic Evaluation Database (NHS-EED, as part of The Cochrane 


Library) 


 Econlit (Ovid)  


 


10.10.2 The date on which the search was conducted. 


The searches were conducted on August 20, 2014. 


10.10.3 The date span of the search. 


 Ovid MEDLINE(R) 1946 to present. 


 Embase (Ovid), 1980 to present. 


 NHS EED (The Cochrane Library), to present. 


 Econlit (Ovid) 1961 to present. 


10.10.4 The complete search strategies used, including all the search term 
textwords (free text), subject index headings (for example, MeSH) and 
the relationship between the search terms (for example, Boolean). 


All the following searches were combined and inclusion/exclusion criteria applied.  


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 


1946 to present; Searched on August 20, 2014 


# Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 


'colonic diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=title, 


abstract, original title, name of substance word, subject heading word, keyword heading 


word, protocol supplementary concept word, rare disease supplementary concept word, 


unique identifier] 


20026 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


16618 


3 (non*selective adj2 opioid antagonists).ti,ab. 7 


4 exp narcotic antagonist/ 33067 


5 opioid antagonist.ti,ab. 2929 
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6 (opioid adj2 receptor*).ti,ab. or exp opiate receptor/ 29057 


7 opioid antagonists.ti,ab. 1102 


8 pamora.ti,ab. 1 


9 pegylated naloxol conjugate.ti,ab. 0 


10 secretagogue.ti,ab. 4679 


11 (pentazocine or nalbuphine or buprenorphine or dezocine or butorphanol).ti,ab. 8089 


12 (methylnaltrexone or relistor).ti,ab. 248 


13 exp naloxone/ 22924 


14 (naloxone or narcan or nalone or narcanti).ti,ab. 20583 


15 (alvimopan or entereg or adl 8 2698 or adl 82698 or ly 246736 or ly246736).ti,ab. 139 


16 exp naloxone/ 6791 


17 (naloxone or antaxone or pti 555 or celupan or morviva or revia or depade or 


vivitrol).ti,ab. 


5476 


18 (nalmefene or nalmetrene or revex or cervene or arthrene or incystene).ti,ab. 247 


19 (prucalopride or resolor).ti,ab. 199 


20 (lubiprostone or amitiza or "ru 0211" or td 1211 or nktr 118).ti,ab. 260 


21 linaclotide.ti,ab. 124 


22 (tapentadol or nucynta or palexia or tapenta or targin or arginact or alks 37 or adl5945 or 


'adl 5945).ti,ab. 


204 


23 (Laxative or purgative or bisacodyl or senna or sennoside or polyethylene glycol 3350 or 


docusate or lactulose or mannitol or sorbitol or magnesium citrate or sodium picosulfate 


or magnesium hydroxide or psyllium or methylcellulose or polycarbophil).ti,ab. 


32391 


24 (naloxegol or MOVANTIK or moventig or NKTR-118).mp. 6 


25 laxative.mp. or exp laxative/ 2157 


26 (suppositor* or enema*).mp. 16373 


27 "manual evacuation".mp. 51 


28 (cost minimi?ation analys* or (cost-minimi?ation adj1 analys*)).mp. [mp=title, abstract, 


original title, name of substance word, subject heading word, keyword heading word, 


504 







 


Naloxegol (AstraZeneca) 375 


protocol supplementary concept word, rare disease supplementary concept word, unique 


identifier] 


29 exp Cost-Benefit Analysis/ 61136 


30 ((cost benefit adj1 analys*) or (cost-benefit adj1 analys*)).mp. [mp=title, abstract, original 


title, name of substance word, subject heading word, keyword heading word, protocol 


supplementary concept word, rare disease supplementary concept word, unique 


identifier] 


62517 


31 (cost utility analys* or (cost-utility adj1 analys*)).mp. [mp=title, abstract, original title, name 


of substance word, subject heading word, keyword heading word, protocol supplementary 


concept word, rare disease supplementary concept word, unique identifier] 


1631 


32 (cost consequence analys* or (cost-conseq* adj1 analys*)).mp. [mp=title, abstract, 


original title, name of substance word, subject heading word, keyword heading word, 


protocol supplementary concept word, rare disease supplementary concept word, unique 


identifier] 


125 


33 ((cost-effective* adj1 analys*) or "cost adj1 effectiveness adj1 analys*").mp. [mp=title, 


abstract, original title, name of substance word, subject heading word, keyword heading 


word, protocol supplementary concept word, rare disease supplementary concept word, 


unique identifier] 


7389 


34 or/28-33 64988 


35 ((economic or pharmacoeconomic) adj1 (evaluation or assessment or analys?s or 


stud*)).mp. [mp=title, abstract, original title, name of substance word, subject heading 


word, keyword heading word, protocol supplementary concept word, rare disease 


supplementary concept word, unique identifier] 


11294 


36 ("CEA" or "CMA" or "CBA" or "CUA" or "CCA").mp. [mp=title, abstract, original title, name 


of substance word, subject heading word, keyword heading word, protocol supplementary 


concept word, rare disease supplementary concept word, unique identifier] 


50228 


37 exp decision theory/ or exp decision trees/ 9730 


38 decision tree.mp. 3557 


39 models, economic/ 6455 


40 (markov or deterministic).mp. [mp=title, abstract, original title, name of substance word, 


subject heading word, keyword heading word, protocol supplementary concept word, rare 


disease supplementary concept word, unique identifier] 


24059 


41 ((transition adj1 probabilit*) or (health adj1 stat*) or (sensitivity adj1 analys*) or (health 


adj1 outcome)).mp. [mp=title, abstract, original title, name of substance word, subject 


heading word, keyword heading word, protocol supplementary concept word, rare 


142693 
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disease supplementary concept word, unique identifier] 


42 ((patient level or patient-level or discrete event or discrete-event) adj1 simulat*).mp. 


[mp=title, abstract, original title, name of substance word, subject heading word, keyword 


heading word, protocol supplementary concept word, rare disease supplementary 


concept word, unique identifier] 


396 


43 (incremental-cost or incremental cost).mp. [mp=title, abstract, original title, name of 


substance word, subject heading word, keyword heading word, protocol supplementary 


concept word, rare disease supplementary concept word, unique identifier] 


6079 


44 (ICER or QALY or DALY or WTP or TTO).mp. [mp=title, abstract, original title, name of 


substance word, subject heading word, keyword heading word, protocol supplementary 


concept word, rare disease supplementary concept word, unique identifier] 


7586 


45 35 and (or/36-44) 3932 


46 34 or 45 66152 


47 1 or 2 20385 


48 or/3-27 111098 


49 46 and 47 and 48 20 


 


Embase 1980 to present; Searched on August 20, 2014 


# Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 


'colonic diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=title, 


abstract, subject headings, heading word, drug trade name, original title, device 


manufacturer, drug manufacturer, device trade name, keyword] 


62288 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


24956 


3 (non*selective adj2 opioid antagonists).ti,ab. 9 


4 exp narcotic antagonist/ 50165 


5 opioid antagonist.ti,ab. 3161 


6 (opioid adj2 receptor*).ti,ab. or exp opiate receptor/ 35695 


7 delta opiate receptor/ 4740 
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8 kappa opiate receptor/ or mu opiate receptor/ 11872 


9 pamora.ti,ab. 5 


10 pegylated naloxol conjugate.ti,ab. 0 


11 exp serotonin 4 agonist/ or secretagogue/ 783 


12 (pentazocine or nalbuphineor buprenorphine or dezocine or butorphanol).ti,ab. 3496 


13 exp 17 methylnaltrexone/ 673 


14 (methylnaltrexone or relistor).ti,ab. 366 


15 exp naloxone/ 33806 


16 (naloxone or narcan or nalone or narcanti).ti,ab. 21689 


17 exp alvimopan/ 516 


18 (alvimopan or entereg or adl 8 2698 or adl 82698 or ly 246736 or ly246736).ti,ab. 201 


19 exp naltrexone/ 10965 


20 (naltrexone or antaxone or pti 555 or celupan or morviva or revia or depade or 


vivitrol).ti,ab. 


6311 


21 exp nalmefene/ 938 


22 (nalmefene or nalmetrene or revex or cervene or arthrene or incystene).ti,ab. 333 


23 or/3-22 76039 


24 exp prucalopride/ 624 


25 (prucalopride or resolor).ti,ab. 297 


26 exp lubiprostone/ 624 


27 (lubiprostone or amitiza or "ru 0211" or td 1211 or nktr 118).ti,ab. 320 


28 exp linaclotide/ 371 


29 linaclotide.ti,ab. 253 


30 exp tapentadol/ 647 


31 (tapentadol or nucynta or palexia or tapenta or targin or arginact or alks 37 or adl5945 or 


'adl 5945).ti,ab. 


440 
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32 or/24-31 2084 


33 (Laxative or purgative or bisacodyl or senna or sennoside or polyethylene glycol 3350 or 


docusate or lactulose or mannitol or sorbitol or magnesium citrate or sodium picosulfate 


or magnesium hydroxide or psyllium or methylcellulose or polycarbophil).ti,ab. 


37091 


34 (naloxegol or MOVANTIK or moventig or NKTR-118).mp. 50 


35 exp naloxegol/ 34 


36 laxative.mp. or exp laxative/ 113366 


37 (suppositor* or enema*).mp. 23784 


38 "manual evacuation".mp. 64 


39 (cost minimi?ation analys* or (cost-minimi?ation adj1 analys*)).mp. [mp=title, abstract, 


subject headings, heading word, drug trade name, original title, device manufacturer, 


drug manufacturer, device trade name, keyword] 


2782 


40 exp "cost benefit analysis"/ 64471 


41 ((cost benefit adj1 analys*) or (cost-benefit adj1 analys*)).mp. [mp=title, abstract, subject 


headings, heading word, drug trade name, original title, device manufacturer, drug 


manufacturer, device trade name, keyword] 


66014 


42 (cost utility analys* or (cost-utility adj1 analys*)).mp. [mp=title, abstract, subject headings, 


heading word, drug trade name, original title, device manufacturer, drug manufacturer, 


device trade name, keyword] 


6266 


43 "cost utility analysis"/ or economic evaluation/ 14227 


44 ((cost-effective* adj1 analys*) or "cost adj1 effectiveness adj1 analys*").mp. [mp=title, 


abstract, subject headings, heading word, drug trade name, original title, device 


manufacturer, drug manufacturer, device trade name, keyword] 


101339 


45 "cost effectiveness analysis"/ 99191 


46 or/39-45 166590 


47 ((economic or pharmacoeconomic) adj1 (evaluation or assessment or analys?s or 


stud*)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original 


title, device manufacturer, drug manufacturer, device trade name, keyword] 


21165 


48 ("CEA" or "CMA" or "CBA" or "CUA" or "CCA").mp. [mp=title, abstract, subject headings, 


heading word, drug trade name, original title, device manufacturer, drug manufacturer, 


device trade name, keyword] 


46067 







 


Naloxegol (AstraZeneca) 379 


49 exp decision theory/ or "decision tree"/ 7366 


50 decision tree.mp. 8533 


51 economic model.mp. 1814 


52 (markov or deterministic).mp. [mp=title, abstract, subject headings, heading word, drug 


trade name, original title, device manufacturer, drug manufacturer, device trade name, 


keyword] 


24294 


53 ((transition adj1 probabilit*) or (health adj1 stat*) or (sensitivity adj1 analys*) or (health 


adj1 outcome)).mp. [mp=title, abstract, subject headings, heading word, drug trade 


name, original title, device manufacturer, drug manufacturer, device trade name, 


keyword] 


206269 


54 ((patient level or patient-level or discrete event or discrete-event) adj1 simulat*).mp. 


[mp=title, abstract, subject headings, heading word, drug trade name, original title, 


device manufacturer, drug manufacturer, device trade name, keyword] 


637 


55 (incremental-cost or incremental cost).mp. [mp=title, abstract, subject headings, heading 


word, drug trade name, original title, device manufacturer, drug manufacturer, device 


trade name, keyword] 


8839 


56 ("ICER" or "QALY" or "DALY" or "WTP" or "TTO").mp. [mp=title, abstract, subject 


headings, heading word, drug trade name, original title, device manufacturer, drug 


manufacturer, device trade name, keyword] 


11953 


57 or/48-56 287465 


58 47 and 57 6368 


59 46 or 58 167339 


60 1 or 2 62505 


61 or/33-38 158217 


62 23 or 32 or 61 233558 


63 59 and 60 and 62 186 


 


NHS-EED, to present; Searched on August 20, 2014 


# Searches Results 


1 exp narcotic antagonist/ 57 


2 (opioid adj2 receptor*).ti,ab. or exp opiate receptor/ 7 
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3 receptors, opioid, delta/ 0 


4 receptors, opioid, kappa/ 0 


5 receptors, opioid, mu/ 5 


6 pegylated naloxol conjugate.ti,ab. 0 


7 exp serotonin 5_HT4 receptor agonists/ 0 


8 exp naloxone/ 38 


9 exp naltrexone/ 23 


10 (Laxative or purgative or bisacodyl or senna or sennoside or polyethylene glycol 3350 or 


docusate or lactulose or mannitol or sorbitol or magnesium citrate or sodium picosulfate 


or magnesium hydroxide or psyllium or methylcellulose or polycarbophil).ti,ab. 


11 


11 (naloxegol or MOVANTIK or moventig or NKTR-118).mp. 1 


12 laxative.mp. or exp laxative/ 19 


13 (suppositor* or enema*).mp. 56 


14 "manual evacuation".mp. 1 


15 exp constipation/ 40 


16 exp ileus/ 7 


17 exp gastrointestinal motility/ 8 


18 exp gastrointestinal transit/ 3 


19 exp gastrointestinal tract/ 256 


20 exp gastric emptying/ 1 


21 exp colonic diseases, functional/ 26 


22 (constipation or (opioid adj2 "bowel dysfunction")).mp. [mp=ti, tx, hw] 78 


23 or/15-22 363 


24 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").mp. 


78 


25 exp receptors, opioid/ 7 


26 ((non*selective adj2 (opioid or antagonists)) or "opioid antagonist" or (opioid adj2 85 
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receptor*) or "pamora" or "pegylated naloxol conjugate" or "secretagogue" or pentazocine 


or nalbuphine or buprenorphine or dezocine or butorphanol or methylnaltrexone or relistor 


or naloxone or narcan or nalone or narcanti or alvimopan or entereg or "adl 8 2698" or 


"adl 82698" or "ly 246736" or ly246736 or naltrexone or antaxone or "pti 555" or celupan 


or morviva or revia or depade or vivitrol or nalmefene or nalmetrene or revex or cervene 


or arthrene or incystene).mp. [mp=ti, tx, hw] 


27 (prucalopride or resolor or lubiprostone or amitiza or "ru 0211" or "td 1211" or "nktr 118" or 


linaclotide or tapentadol or nucynta or palexia or tapenta or targin or targinact or "alks 37" 


or adl5945 or "adl 5945").mp. [mp=ti, tx, hw] 


20 


28 23 or 24 363 


29 or/1-14 141 


30 or/25-27 100 


31 29 or 30 179 


32 28 and 31 41 


 


Econlit 1961 to July 2014; Searched on August 20, 2014  


#  Searches Results 


1 'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or 'gastrointestinal motility'/exp or 


'gastrointestinal transit'/de or 'gastrointestinal tract'/exp or 'gastric emptying'/exp or 


'colonic diseases, functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. [mp=heading 


words, abstract, title, country as subject] 


3 


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


3 


3 (non*selective adj2 opioid antagonists).ti,ab. 0 


4 opioid antagonist.ti,ab. 0 


5 (opioid adj2 receptor*).ti,ab. or exp opiate receptor/ 0 


6 pamora.ti,ab. 0 


7 pegylated naloxol conjugate.ti,ab. 0 


8 (pentazocine or nalbuphineor buprenorphine or dezocine or butorphanol).ti,ab. 0 


9 (methylnaltrexone or relistor).ti,ab. 0 
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10 (naloxone or narcan or nalone or narcanti).ti,ab. 0 


11 (alvimopan or entereg or adl 8 2698 or adl 82698 or ly 246736 or ly246736).ti,ab. 0 


12 (naltrexone or antaxone or pti 555 or celupan or morviva or revia or depade or 


vivitrol).ti,ab. 


0 


13 (nalmefene or nalmetrene or revex or cervene or arthrene or incystene).ti,ab. 0 


14 (prucalopride or resolor).ti,ab. 0 


15 (lubiprostone or amitiza or "ru 0211" or td 1211 or nktr 118).ti,ab. 0 


16 linaclotide.ti,ab. 0 


17 (tapentadol or nucynta or palexia or tapenta or targin or arginact or alks 37 or adl5945 or 


'adl 5945).ti,ab. 


0 


18 (Laxative or purgative or bisacodyl or senna or sennoside or polyethylene glycol 3350 or 


docusate or lactulose or mannitol or sorbitol or magnesium citrate or sodium picosulfate 


or magnesium hydroxide or psyllium or methylcellulose or polycarbophil).ti,ab. 


5 


19 (naloxegol or MOVANTIK or moventig or NKTR-118).mp. 0 


20 laxative.mp. or exp laxative/ 1 


21 (suppositor* or enema*).mp. 4 


22 "manual evacuation".mp. 0 


23 1 or 2 3 


24 or/3-22 9 


25 23 and 24 0 


10.10.5 Details of any additional searches, (for example, searches of company 
databases [include a description of each database]). 


Additional studies were identified by hand searching the following resources: 


 Reference lists of included studies 


 ISPOR – International Society for Pharmacoeconomics and Outcomes Research for 


conference proceedings between 2012 to 2014  


 NICE website for relevant HTA documentation (94) 


 SMC website for relevant HTA documentation (93) 


 


To identify previous relevant economic evaluations the following documentation was 


reviewed:  


 NICE TA211: Prucalopride for the treatment of chronic constipation in women (95) 







 


Naloxegol (AstraZeneca) 383 


 NICE TA318: Lubiprostone for treating chronic idiopathic constipation (96) 


 NICE Clinical Guideline No. 140, May 2012, ‘Opioids in palliative care: safe and 


effective prescribing of strong opioids for pain in palliative care of adults’ (40) 


 SMC Advice 977/14: Lubiprostone (Amitiza) - the treatment of chronic idiopathic 


constipation and associated symptoms in adults, when response to diet and other 


non-pharmacological measures (e.g. educational measures, physical activity) are 


inappropriate (97) 


 SMC Advice 653/10: Prucalopride (Resolor) – chronic constipation (98) 


10.10.6 The inclusion and exclusion criteria. 


Selection criteria Description 


Inclusion criteria  


Population Patients with opioid-induced constipation, Patient populations of 
OECD 


Interventions Naloxegol (MOVENTIG) 


Comparators  Oral laxative treatment without naloxegol. 
    (for patient population with inadequate relief from oral laxatives) 


 Peripheral mu-opioid antagonists (methylnaltrexone and 


naloxone-oxycodone) 


 Rectal interventions (e.g. suppositories and enemas) 


 Manual evacuation 


 


Outcomes  QALYs (intervention/comparator) 


 Costs (intervention/comparator) 


 ICER per QALY gained 


 Country where study was performed 


 Patient population 


 


Study design Cost-utility analyses 


Language 
restrictions 


Non-English publications  


Publication date No date limit was applied  


Exclusion criteria  


Population Patients with constipation not related to opioid use, conditions 
associated with potential impairment of the structural integrity of the 
GI tract, surgery on the colon or abdomen, acute GI conditions, 
inadequate response to laxative rescue during OIC confirmation, 
treatment with opioids for cancer-related pain, history of cancer within 
5 years of screening (except for basal cell or squamous cell skin 
cancer) 


Abbreviations: GI, gastrointestinal; ICER, incremental cost-effectiveness ratio; OIC, opioid-induced 
constipation; QALY, quality adjusted life year 
 


 


10.10.7 The data abstraction strategy. 


Identified studies were independently assessed by an analyst to ascertain they met the 


pre-defined inclusion/exclusion criteria, any discrepancies were resolved by the project 


manager. Relevant information was extracted into the STA template/into a pre-defined 
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Microsoft Excel spreadsheet by an analyst. The included studies and key data elements 


were verified by the project manager. The data extraction was quality verified and any 


inconsistencies were resolved through discussion. 


10.10.8 Excluded second pass studies. 


Author Title  Reason for exclusion 


Health Technology 
Assessment (131) 


Lubiprostone for opioid-induced 
constipation in people with 
chronic, non-cancer pain 


No relevant outcomes reported 
and no relevant economic 
evaluations identified from the 
report 


Galvez R 2012(132) Economic analysis of PR 
oxycodone/naloxone in the 
management of severe pain 
and constipation associated 
with opioid treatment in Spain 


Spanish full paper, English 
abstract of the paper has no 
outcome data reported 


The Canadian Agency 
for Drugs and 
Technologies in Health 
(133) 


Lubiprostone No relevant outcomes reported 
and no relevant economic 
evaluations identified from the 
report 


National Horizon 
Scanning Centre (134) 


Naloxegol (NKTR-118) for 
opioid-induced constipation 


No relevant outcomes reported 
and no relevant economic 
evaluations identified from the 
report 


National Institute for 
Health Research (135) 


Lubiprostone (Amitiza) for 
opioid-induced constipation in 
patients with chronic non-
cancer pain 


No relevant outcomes reported 
and no relevant economic 
evaluations identified from the 
report 


National Institute for 
Health Research (136) 


Methylnaltrexone bromide 
(Relistor) for opioid-induced 
constipation 


No relevant outcomes reported 
and no relevant economic 
evaluations identified from the 
report 


 


 


10.10.9 Overview of studies included for in-depth review 


Cost-effectiveness evidence was submitted as a part of a SMC submission of OXN 


(Targinact®) (22), for the treatment of patients with severe pain.  


A time horizon of one year was used. The clinical data used in the model such as 


average daily dose and average rates of laxative use was based on a single RCT. A 


decision tree model was developed comprising three health states. The utilities were 


derived from three different sources: 1) a study among neuropathic pain patients, for 


those receiving opioid treatment but not requiring laxatives; 2) a survey among 175 UK 


GPs using the EQ-5D for those receiving both opioid treatment and laxatives; and 3) 


standardised age weighted utilities for patients requiring neither analgesia nor laxatives.  


 The cost per QALY for OXN vs OXY was estimated to be £4,712 per QALY. 


 Patients treated with OXN incurred an additional opioid drug cost of £118. However, 


the higher costs were also associated with reduced laxative use and other resource 


use resulting in a net total cost of £93 for treatment with OXN.  







 


Naloxegol (AstraZeneca) 385 


 The treatment with OXN gave a QALY gain of 0.02. Sensitivity analysis was 


conducted with utility values obtained from SF-36 data collected during the trial, which 


resulted in a cost per QALY of £6,184. 


 


Dunlop et al, 2012 (25) determined the cost-effectiveness of OXN compared to 


prolonged release oxycodone alone from a UK NHS perspective. The patient population 


in the model were adults receiving treatment for moderate/severe non-malignant pain 


with OIC. Clinical data for the population was based on a single RCT. The model 


evaluated the outcomes over a period of 301 days. Costs of treatment with OXN and 


OXY, laxative use in both treatment groups, and other healthcare costs such as 


physician consultations and home visits, hospital visits and procedures, outpatient 


appointments, enemas and manual evacuations were included. Cost and effects were 


not discounted because the time horizon was less than a year. The health states of the 


model were estimated using Bowel Function Index (BFI) data. The model included two 


health states; constipated and non-constipated in both treatment groups for a 12- week 


treatment period. The constipated state was modelled by defining normal bowel 


functioning as a BFI score ≤28.8. For the remainder of the time horizon the model 


assumed the BFI values achieved at the end of the 12th week remained constant until the 


301st day. Utilities were derived by mapping SF-36 data to EQ-5D scores.  


 The base case analyses reported an ICER of £5,841.56 for OXN versus OXY.  


 The incremental costs of OXN versus OXY was £159.68 for the time horizon of 301 


days.  


 The base case analyses showed higher direct costs for OXN, however, this was offset 


by a higher quality of life gain.  


 Deterministic sensitivity analyses showed that varying the key parameters of the 


model resulted in an ICER of less than £8000 in all scenarios.  


 Sensitivity analyses on the cost of constipation used data from non-UK studies, which 


resulted in OXN as dominant, indicating that if the cost of OIC is sufficiently high OXN 


could be cost saving to the UK.  


 


The PSA showed that at a threshold of £20,000 the probability that OXN was cost-


effective was 97%. Assuming a threshold of £20,000- £30,000 in the UK, treatment with 


OXN was estimated to be a cost-effective option for patients with OIC.  
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10.11 Appendix 11: Quality assessment of cost-effectiveness 
studies (section 7.1) 


Study name   Earnshaw et al, 2010 (26) Dunlop et al, 2012 (25) 


Study question Grade 
(yes/no/not 
clear/NA) 


Comments Grade 
(yes/no/not 
clear/NA) 


Comments 


Study design   


1. Was the research 
question stated? 


Yes  Yes  


2. Was the economic 
importance of the research 
question stated? 


Yes 
 


Yes 
 


3. Was/were the 
viewpoint(s) of the analysis 
clearly stated and justified? 


Yes 
 


Yes 
 


4. Was a rationale reported 
for the choice of the 
alternative programmes or 
interventions compared? 


Not clear  


 


Yes 


 


5. Were the alternatives 
being compared clearly 
described? 


Yes 
 


Yes 
 


6. Was the form of 
economic evaluation 
stated? 


Yes 
 


Yes 
 


7. Was the choice of form 
of economic evaluation 
justified in relation to the 
questions addressed? 


Yes 


 


Yes 


 


Data collection   


8. Was/were the source(s) 
of effectiveness estimates 
used stated? 


Yes 
 


Yes 
 


9. Were details of the 
design and results of the 
effectiveness study given (if 
based on a single study)? 


Yes 


 


Yes 


 


10. Were details of the 
methods of synthesis or 
meta-analysis of estimates 
given (if based on an 
overview of a number of 
effectiveness studies)? 


NA 


 


NA 


 


11. Were the primary 
outcome measure(s) for the 
economic evaluation clearly 
stated? 


Yes 


 


Yes 


 


12. Were the methods used 
to value health states and 
other benefits stated? 


Yes 
 


Yes 
 


13. Were the details of the 
subjects from whom 
valuations were obtained 
given? 


Yes 


 


Yes 
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Study name   Earnshaw et al, 2010 (26) Dunlop et al, 2012 (25) 


Study question Grade 
(yes/no/not 
clear/NA) 


Comments Grade 
(yes/no/not 
clear/NA) 


Comments 


14. Were productivity 
changes (if included) 
reported separately? 


NA 
 


NA 
 


15. Was the relevance of 
productivity changes to the 
study question discussed? 


NA 
 


NA  
 


16. Were quantities of 
resources reported 
separately from their unit 
cost? 


No 


Reported only for 
enema  


Yes 


 


17. Were the methods for 
the estimation of quantities 
and unit costs described? 


Yes 
 


Yes 
 


18. Were currency and 
price data recorded? 


Yes  Yes  


19. Were details of price 
adjustments for inflation or 
currency conversion given? 


No 


Paper published in 
2010 and all costs 
are reported in 2008 
Euros. No details on 
inflation is reported 
in the paper 


Yes 


 


20. Were details of any 
model used given? 


Yes 


 


Not clear  


No details are 
reported on 
the type of 
model apart 
from stating 
that a ‘cohort 
cost-utility 
model’ was 
developed. 


21. Was there a justification 
for the choice of model 
used and the key 
parameters on which it was 
based? 


Yes 


 


Not clear  


 


Analysis and interpretation of results   


22. Was the time horizon of 
cost and benefits stated? 


Yes  Yes  


23. Was the discount rate 
stated? 


NA  NA  


24. Was the choice of rate 
justified? 


NA  NA  


25. Was an explanation 
given if cost or benefits 
were not discounted? 


Yes 
 


Yes 
 


26. Were the details of 
statistical test(s) and 
confidence intervals given 
for stochastic data? 


Yes 


 


Yes 
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Study name   Earnshaw et al, 2010 (26) Dunlop et al, 2012 (25) 


Study question Grade 
(yes/no/not 
clear/NA) 


Comments Grade 
(yes/no/not 
clear/NA) 


Comments 


27. Was the approach to 
sensitivity analysis 
described? 


Yes 
 


Yes 
 


28. Was the choice of 
variables for sensitivity 
analysis justified? 


Yes 
 


Yes 
 


29. Were the ranges over 
which the parameters were 
varied stated? 


Yes 
 


Yes 
 


30. Were relevant 
alternatives compared? 
(That is, were appropriate 
comparisons made when 
conducting the incremental 
analysis?) 


Yes 


 


Yes 


 


31. Was an incremental 
analysis reported? 


Yes  Yes  


32. Were major outcomes 
presented in a 
disaggregated as well as 
aggregated form? 


Yes 


 


No 


 


33. Was the answer to the 
study question given? 


Yes  Yes  


34. Did conclusions follow 
from the data reported? 


Yes  Yes  


35. Were conclusions 
accompanied by the 
appropriate caveats? 


Yes 
 


Yes 
 


36. Were generalisability 
issues addressed? 


Not clear   Not clear   
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10.12 Appendix 12: Search strategy for Section 7.4 
(Measurement and valuation of health effects) 


10.12.1 The specific databases searched and the service provider used: 


 Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R)  


 Embase (Ovid)  


 The Cochrane Library (Ovid) , searching the following databases: 


 EBM Reviews - Cochrane Central Register of Controlled Trials May 2014,  


o EBM Reviews - Health Technology Assessment 2nd Quarter 2014 


o EBM Reviews - Cochrane Database of Systematic Reviews 2005 to May 2014 


o EBM Reviews - Database of Abstracts of Reviews of Effects 2nd Quarter 2014 


o EBM Reviews – NHS Economic Evaluation Database 2nd Quarter 2014 


 Econlit (Ovid)  


 


10.12.2 The date on which the search was conducted. 


The searches were conducted on August 18, 2014. 


10.12.3 The date span of the search. 


 Ovid MEDLINE(R) 1946 to present. 


 Embase (Ovid), 1980 to 2014 week 33. 


 The Cochrane Library (Ovid), to present. 


 Econlit (Ovid) 1886 to July 2014. 


10.12.4 The complete search strategies used, including all the search terms 
textwords (free text), subject index headings (for example, MeSH) and 
the relationship between the search terms (for example, Boolean). 


All the following searches were combined and inclusion/exclusion criteria applied.  


Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 
1946 to present; Searched on August 18, 2014 


# Searches Results 


1 Constipation.mp. or exp Constipation/ 20016  


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


16607  


3 (opioid adj2 constipation).mp. [mp=title, abstract, original title, name of substance word, 


subject heading word, keyword heading word, protocol supplementary concept word, rare 


disease supplementary concept word, unique identifier] 


237  


4 (chronic adj2 constipation).mp. [mp=title, abstract, original title, name of substance word, 


subject heading word, keyword heading word, protocol supplementary concept word, rare 


disease supplementary concept word, unique identifier] 


2416  


5 1 or 2 or 3 or 4 20374  


6 ("EuroQOL 5-Dimension" or "Euroqol 5D" or "EQ-5D" or EQ5D or Euroqol or "EQ 5D" or 


"european quality of life").mp. 


4509  


7 (AQOL or "Assessment of Quality of Life").mp. [mp=title, abstract, original title, name of 1271  
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substance word, subject heading word, keyword heading word, protocol supplementary 


concept word, rare disease supplementary concept word, unique identifier] 


8 ("Health utilities index" or HUI or HUI$ or (health adj2 (utilities or utility))).mp. 6692  


9 ("short form 6D" or "short-form 6D" or SF6D or SF-6D or "SF 6D").mp. 467  


10 ("15D" or "16D" or "17D").mp. 2004  


11 ("quality of wellbeing" or QWB or "quality of well-being" or "quality of well being").mp. 


[mp=title, abstract, original title, name of substance word, subject heading word, keyword 


heading word, protocol supplementary concept word, rare disease supplementary concept 


word, unique identifier] 


379  


12 "standard gamble".mp. 690  


13 ("time trade off" or "time trade-off" or "time tradeoff" or TTO).mp. 1233  


14 disutilit$.mp. 240  


15 (health adj1 stat*).mp. or exp Health Status/ 161418  


16 exp Models, Economic/ 10369  


17 (utility adj (value* or weight*)).mp. 920  


18 preference$.mp. 106833  


19 exp Patient Preference/ 3139  


20 (utilit* or "health utility index" or "utilities index").mp. 126219  


21 (map$ or mapping or regression or "cross walking" or "cross-walking").mp. 968703  


22 ("multiattribute utility" or "multi-attribute utility" or "multi attribute utility" or "mau").mp. 708  


23 quality of life index.mp. 1182  


24 quality adjusted life year.mp. or exp Quality-Adjusted Life Years/ 8627  


25 ("qaly" or "daly" or "adjusted life").mp. 12006  


26 ("quality adjusted" or "disability adjusted").mp. 11665  


27 exp Disability Evaluation/ or disability.mp. 159870  


28 disabled person.mp. or exp Disabled Persons/ 47450  


29 life expectancy.mp. or exp Life Expectancy/ 28516  


30 (27 or 28) and 29 1348  


31 ("QoL" or "HRQL" or "HRQL" or "health related quality of life" or "health-related quality of 


life").mp. 


41716  


32 quality of life.mp. or exp "quality of life"/ 202074  


33 or/15-25,30 1334590  


34 33 and (31 or 32) 49109  


35 or/6-14 15618  


36 34 or 35 59733  


37 5 and 36 371  


38 limit 37 to english 343  


 


Embase 1980 to 2014 week 33; Searched on August 18, 2014 


# Searches Results 


1 Constipation.mp. or exp constipation/ 62288  


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 24956  
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constipation").ti,ab. 


3 (opioid adj2 constipation).mp. [mp=title, abstract, subject headings, heading word, drug 


trade name, original title, device manufacturer, drug manufacturer, device trade name, 


keyword] 


436  


4 (chronic adj2 constipation).mp. [mp=title, abstract, subject headings, heading word, drug 


trade name, original title, device manufacturer, drug manufacturer, device trade name, 


keyword] 


3485  


5 1 or 2 or 3 or 4 62505  


6 ("EuroQOL 5-Dimension" or "Euroqol 5D" or "EQ-5D" or EQ5D or Euroqol or "EQ 5D" or 


"european quality of life").mp. 


7389  


7 (AQOL or "Assessment of Quality of Life" or "quality of life index" or "Australian quality of 


life" or "Australian qol").mp. 


4731  


8 ("Health utilities index" or HUI or HUI$ or (health adj2 (utilities or utility))).mp. 10420  


9 ("short form 6D" or "short-form 6D" or SF6D or SF-6D or "SF 6D").mp. 746  


10 (15D or 16D or 17D).mp. 2590  


11 ("standard gamble" or SG).mp. 8324  


12 ("time trade off" or "time trade-off" or "time tradeoff" or TTO).mp. 1598  


13 ("quality of wellbeing" or QWB or "quality of well-being" or "quality of well being").mp. 


[mp=title, abstract, subject headings, heading word, drug trade name, original title, device 


manufacturer, drug manufacturer, device trade name, keyword] 


450  


14 disutilit$.mp. 383  


15 (health adj1 stat*).mp. or exp Health Status/ 183082  


16 (utility adj1 (value* or weight*)).mp. 1517  


17 exp statistical model/ 102583  


18 preference$.mp. 120070  


19 *patient preference/ 1423  


20 (utilit* or "health utility index" or "utilities index").mp. 160481  


21 (map$ or mapping or regression or "cross walking" or "cross-walking").mp. 1004586  


22 ("multiattribute utility" or "multi-attribute utility" or "multi attribute utility" or "mau").mp. 1025  


23 quality of life index.mp. or exp "quality of life index"/ 2953  


24 quality adjusted life year.mp. or exp quality adjusted life year/ 13318  


25 (qaly or daly or "adjusted life").mp. 17950  


26 ("quality adjusted" or "disability adjusted").mp. 16452  


27 disability.mp. or exp disability/ 186261  


28 disabled person.mp. or exp disabled person/ 24870  


29 life expectancy.mp. or exp life expectancy/ 40482  


30 (27 or 28) and 29 2112  


31 (QoL or HRQL or HRQL or "health related quality of life" or "health-related quality of 


life").mp. 


62458  


32 quality of life.mp. or exp "quality of life"/ 318995  


33 or/15-26,30 1498807  


34 33 and (31 or 32) 69215  


35 or/6-14 33655  
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36 34 or 35 93299  


37 5 and 36 1185  


38 limit 37 to english 1125  


 


The Cochrane Library, to present; Searched on August 18, 2014 


# Searches Results 


1 Constipation.mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 4028  


2 (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow transit 


constipation").ti,ab. 


2283  


3 (opioid adj2 constipation).mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 70  


4 (chronic adj2 constipation).mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 359  


5 1 or 2 or 3 or 4 4051  


6 ("EuroQOL 5-Dimension" or "Euroqol 5D" or "EQ-5D" or EQ5D or Euroqol or "EQ 5D" or 


"european quality of life").mp. 


2010  


7 (AQOL or "Assessment of Quality of Life").mp. [mp=ti, ot, ab, sh, hw, kw, tx, ct] 439  


8 ("Health utilities index" or HUI or HUI$ or (health adj2 (utilities or utility))).mp. 1042  


9 ("short form 6D" or "short-form 6D" or SF6D or SF-6D or "SF 6D").mp. 139  


10 ("15D" or "16D" or "17D").mp. 114  


11 ("quality of wellbeing" or QWB or "quality of well-being" or "quality of well being").mp. [mp=ti, 


ot, ab, sh, hw, kw, tx, ct] 


279  


12 "standard gamble".mp. 269  


13 ("time trade off" or "time trade-off" or "time tradeoff" or TTO).mp. 478  


14 disutilit$.mp. 194  


15 (health adj1 stat*).mp. or exp Health Status/ 11239  


16 exp Models, Economic/ 1855  


17 (utility adj (value* or weight*)).mp. 1862  


18 preference$.mp. 8581  


19 exp Patient Preference/ 739  


20 (utilit* or "health utility index" or "utilities index").mp. 10186  


21 (map$ or mapping or regression or "cross walking" or "cross-walking").mp. 32389  


22 ("multiattribute utility" or "multi-attribute utility" or "multi attribute utility" or "mau").mp. 43  


23 quality of life index.mp. 349  


24 quality adjusted life year.mp. or exp Quality-Adjusted Life Years/ 4160  


25 ("qaly" or "daly" or "adjusted life").mp. 6328  


26 ("quality adjusted" or "disability adjusted").mp. 6190  


27 exp Disability Evaluation/ or disability.mp. 12084  


28 disabled person.mp. or exp Disabled Persons/ 764  


29 life expectancy.mp. or exp Life Expectancy/ 2106  


30 (27 or 28) and 29 154  


31 ("QoL" or "HRQL" or "HRQL" or "health related quality of life" or "health-related quality of 


life").mp. 


9154  


32 quality of life.mp. or exp "quality of life"/ 37831  
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33 or/15-25,30 60468  


34 33 and (31 or 32) 12582  


35 or/6-14 4237  


36 34 or 35 14269  


37 5 and 36 319  


38 limit 37 to english [Limit not valid in DARE,CLEED; records were retained] 313  


 


Econlit 1886 to July 2014; Searched on August 18, 2014 


# Searches Results 


1 Constipation.mp. [mp=heading words, abstract, title, country as subject] 3  


 


10.12.5 Details of any additional searches (for example, searches of company 
databases [include a description of each database]). 


Additional studies were identified by hand searching the following resources: 


 Conference proceedings: ISPOR (International Society for Pharmacoeconomics and 


Outcomes Research) and BSG (British Society of Gastroenterology), search between 


August 28–29, 2014.  


 NICE HTA submissions (NICE TA211: Prucalopride for the treatment of chronic 


constipation in women; NICE TA318: Lubiprostone for treating chronic idiopathic 


constipation; and NICE Clinical Guideline No. 140: Opioids in palliative care: safe and 


effective prescribing of strong opioids for pain in palliative care of adults), search on 


August 29, 2014.  


 SMC submissions (SMC Advice 977/14: Lubiprostone (Amitiza) - the treatment of 


chronic idiopathic constipation and associated symptoms in adults, when response to 


diet and other non-pharmacological measures (e.g. educational measures, physical 


activity) are inappropriate; and SMC Advice 653/10: Prucalopride (Resolor) – chronic 


constipation), search on August 29, 2014 


 Reference lists of included studies  


 Research Papers in Economics (RePEc); https://research.tufts-


nemc.org/cear4/Default.aspx, search between August 28–29, 2014 


 The Cost-Effectiveness Analysis (CEA) Registry: 


http://repec.org/docs/RePEcINtro.html, search between August 28–29, 2014 


 The EQ-5D website; www.euroqol.org, search between August 28–29, 2014 


 



https://research.tufts-nemc.org/cear4/Default.aspx

https://research.tufts-nemc.org/cear4/Default.aspx

http://repec.org/docs/RePEcINtro.html

http://www.euroqol.org/
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10.12.6 The inclusion and exclusion criteria. 


 Description Justification 


Inclusion criteria   


Population Patients with OIC, regardless of 
age, gender or race  


In line with scope.  


Interventions The SR will not be restricted by 
any particular intervention  


No restriction applied to ensure 
comprehensive data capture. 


Comparators The SR will not be restricted by 
any particular comparator 


No restriction applied to ensure 
comprehensive data capture. 


Outcomes The papers with the following 
HSUV will be included:  


 Euro-QoL (EQ-5D) 


 Directly elicited utility scores 
(TTO, SG) 


EQ-5D is the NICE preferred QoL utility 
tool. 


Study design The SR will not be limited by 
study design  


No restriction applied to ensure 
comprehensive data capture. 


Language 
restrictions 


Only English language papers 
will be included 


English language publications provide 
adequate data capture. 


Publication date The systematic review will not be 
restricted by any publication date  


No restriction applied to ensure 
comprehensive data capture. 


Exclusion criteria   


Population Patients without OIC or mixed 
populations in which outcomes 
are not reported separately  


In line with scope. 


Outcomes Studies reporting only non-
HSUV outcomes (e.g. clinical, 
economic evaluations, costs) 


In line with scope. 


Abbreviations: TTO, time trade off; SR, systematic review; SG, standard gamble, OIC, opioid-induced 
constipation; HSUV, health state utility values 


 


10.12.7 The data abstraction strategy. 


Identified studies were independently assessed by two reviewers in order to ascertain 


they met the pre-defined inclusion/exclusion criteria and any discrepancies were 


resolved by a third party. Relevant information was abstracted into the STA template/ 


into a pre-defined Microsoft Excel spreadsheet by a reviewer. A second reviewer 


checked the data extraction and any inconsistencies were resolved through discussion. 


10.12.8 Excluded second pass studies. 


Study Exclusion 


code 
Reason for exclusion 


Abramowitz,, 2013 Study design Validation of methods study 


Ahmedzai,, 1995 Outcomes 
QoL scores based on EORTC QLQ-C30, not EQ-5D and 


constipation reported as AE only 


Ahmedzai,, 1997 Outcomes 
QoL scores based on WHO scale and ECORTC QLQ-C30, not 


EQ-5D 


Allan, 2001 Outcomes QoL scores based on SF-36, not EQ-5D 
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Annemans, 2011 Outcomes No QoL data reported 


Ballantyne, 2007 Outcomes QoL data not reported and constipation reported as AE only 


Barrera-Chacon, 2011 Outcomes Constipation reported as an AE only 


Blanco, 2012 Outcomes QoL data not reported 


Bodukam, 2010 Outcomes QoL data not reported 


Bodukam, 2011 Outcomes QoL scores based on UCLA SCTC GIT 2.0, not EQ-5D 


Borggreven, 2007 Outcomes QoL scores based on EORTC QLQ-C30, not EQ-5D 


Breitbart, 1998 Outcomes QoL score not based on EQ-5D 


Bridoux, 2013 Population Not OIC population 


Brunner-La, 2012 Population Not OIC population 


Caissie, 2012 Outcomes QoL scores based on QLQ-C15-PAL, not EQ-5D 


Camps, 2011 Outcomes Constipation reported as an AE only 


Candy, 2011 Outcomes QoL data not reported 


Chancellor, 2010 Outcomes Constipation related data not reported 


Clark, 2014 Population Not OIC population 


Coluzzi, 2014 Study design Economic study no QoL data reported 


Cooley, 2013 Study design Evaluation of web based service 


Coyne, 2014 Outcomes  Baseline data only reported 


Dellon, 2013 Population Not OIC population 


Dennison, 2005 Outcomes Does not report EQ-5Q data 


Dunlop, 2013 Outcomes EQ-5D utility data not reported 


Earnshaw, 2010 Outcomes No original QoL data reported 


El, 2010 Outcomes EQ-5D data not reported 


Farmer, 2011 Study design  Review article  


Farmer, 2013 Population Not OIC population 


Ferreira, 2009 Outcomes QoL scores based on EORTC QLQ-C30, not EQ-5D 


For, 2014 Duplicate  


Galvez, 2013 Outcomes EQ-5D data does not report constipation related data 


Geels, 2000 Outcomes QoL scores based on EORTC QLQ-C30, not EQ-5D 


Gianesello, 2012 Outcomes Constipation reported as an AE only 


Gourlay, 2001 Outcomes QoL data not reported 


Gupta, 2014 Outcomes QoL scores based on SF-36v2 and SF-6D, not EQ-5D 


Gurland, 2010 Study design Validation of methods study 


Hadley, 2013 Outcomes QoL data not reported 


Hesselbarth, 2014 Population Not 100% OIC population 


Huang, 2012 Population Not OIC population 


Jephcott, 2004 Outcomes 
QoL scores based on EORTC QLQ-C30 and EORTC QLQ-CR38, 


not EQ-5D 


Jokinen, 2010 Population Not OIC population 


Jung, 2014 Study design Validation of methods study 


Karlsson, 2009 Outcomes EQ-5D data not reported 


Kerstens, 2011 Population Not OIC population 


Kivitz, 2006 Outcomes Constipation reported as an AE only 
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Kuperwasser, 2010 Outcomes Constipation reported as an AE only 


Laugsand, 2010 Outcomes QoL data not reported 


LeeRobichaud, 2011 Population Not OIC population 


Li, 2014 Outcomes QoL scores based on EORTC QLQ-C30, not EQ-5D 


McNicol, 2011 Outcomes QoL data not reported 


Merchant, 2013 Outcomes Constipation related QoL data based on PAC-SYM, not ED-5D 


Milligan, 2001 Outcomes 
QoL scores based not SF-36, not EQ-5D and constipation related 


data reported as an AE only 


Mueller-Lissner, 2010 Population Not OIC population 


Mueller-Lissner, 2010 Population Not OIC population 


Muijsers, 2001 Outcomes QoL scores based on EORTC QLQ-C30, not EQ-5D 


Muriel, 2005 Outcomes Constipation reported as an AE only 


Nadstawek, 2008 Outcomes QoL data not reported 


Nadstawek, 2006 Outcomes EQ-5D data not reported and constipation reported as AE only 


Neil, 2013 Outcomes QoL data not reported and constipation reported as AE only 


Palese, 2010 Outcomes QoL data not reported 


Parker, 2011 Population Not OIC population 


Pennant, 2011 Population Not OIC population 


Qian, 2014 Population Not OIC population 


Queralto, 2013 Population Not OIC population 


Radford, 2014 Population Not OIC population 


Rajindrajith, 2013 Population Not OIC population 


Rauck, 2013 Outcomes QoL data not reported 


Rentz, 2011 Study design Validation of methods study 


SchmidtHansen, 2013 Study design Protocol only, no QoL data reported 


Shariff, 2009 Population Not OIC population 


Sima, 2010 Outcomes QoL scores based on SF-6D, not EQ-5D 


Speed, 2010 Population Not OIC population 


Sun, 2011 Outcomes QoL scores based on SF-12v2, not EQ-5D. 


Tanikella, 2010 Population Not OIC population 


Ten, 2006 Population Not OIC population 


Van Op Den Bosch, 


2014 
Outcomes  No utility data reported 


Velazquez, 2012 Population Not 100% OIC population 


Wald, 2007 Population Not OIC population 


Wang, 2009 Population Not OIC population 


Wang, 2013 Population Not OIC population 


Watson, 2009 Outcomes Constipation reported as an AE only 


Watson,, 2012 Outcomes QoL data based on SF12v2, not EQ-5D 


Watson, 2010 Outcomes QoL data based on SF12v2, not EQ-5D 


Woodward, 2014 Population Not OIC population 


Wu, 2013 Outcomes No relevant data reported 


Zhao, 2012 Outcomes Constipation related QoL data not reported 
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Zheng, 2013 Population Not OIC population 


Zugazabeitia, 2013 Outcomes Constipation QoL data not reported 


Abbreviations: AE, averse event; EQ-5D, EuroQoL 5 dimension; OIC, opioid-induced constipation; PAC-
SYM, Patient Assessment of Constipation Symptoms; QoL, quality of life; SF-36, Short form 36 health 
survey; WHO scale, World Health Organisation Scale.
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10.13 Appendix 13: Resource identification, measurement and 
valuation (section 7.5)  


No systematic research search for resource use was completed. Clinicians were 


consulted to estimate the resource use associated with the management of constipation 


and associated adverse events for use in the economic model.  
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10.14 Appendix14: Methodology of 29 clinician survey 


X 
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Table 151: X 


 X  


1 X  


2 X  


3 X  


4 X  


5 X  


6 X  


7 X  


8 X  


9 X  


10 X  


11 X  
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Table 152: X 


 X  


X 


1 X  


2 X  


3 X  


X 


4 X  


5 X  


6 X  


7 X  


8 X  


9 X  


10 X  


11 X  


12 X  


X 


13 X  


14 X  


X
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10.15 Appendix 15: X  
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10.16 Appendix 15: X  
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10.17 Appendix 16: KODIAC 4 and 5, ITT analysis set results 


Time to first post-dose SBM without the use of rescue medication within the last 
24 hours 


In KODIAC 4, the time to first post-dose SBM was statistically significantly shorter for 


both the naloxegol 12.5 mg and 25 mg groups compared with placebo (p<0.001 for both 


comparisons). Both treatment groups had a shorter median time to first post-dose SBM 


compared with placebo (20.4, 5.9, and 35.8 hours, respectively) (section 6.5).  


In KODIAC 5, a significantly shorter time to first post-dose SBM was achieved in the 


naloxegol 12.5 mg and 25 mg groups vs placebo (p<0.001 for both comparisons). 


However, this improvement was not considered to be statistically significant when the 


multiple testing procedure was applied, although the nominal unadjusted p values are 


presented. As shown in Table 153, the median time to first post-dose SBM was shorter 


in the naloxegol 12.5 mg and 25 mg groups compared with placebo (19.3, 12.0, and 37.2 


hours, respectively).  


In both studies, Kaplan-Meier curves showed a clear separation between the naloxegol 


12.5 mg and 25 mg groups and placebo indicating a clinically relevant improvement with 


naloxegol treatment (Figure 58 and Figure 59). 


Mean number of days/week with ≥1 SBM 


From Weeks 1–12 in KODIAC 4, there was a statistically significant increase in the mean 


number of days/week with ≥1 SBM in the naloxegol 12.5 mg and 25 mg groups 


compared with placebo (0.55; p<0.001 and 0.82; p<0.001, respectively) (Table 153). In 


KODIAC 5, there was a statistically significant increase in the mean number of 


days/week with ≥1 SBM in the naloxegol 25 mg group compared with placebo 


(0.68;p<0.001) from Weeks 1–12 (Table 153). In KODIAC 5, while there was an increase 


in the mean number of days/week with ≥ 1 SBM in the naloxegol 12.5 mg group 


compared with placebo (0.39; p=0.010), this increase was not considered to be 


statistically significant when the multiple testing procedure was applied. 
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Table 153: Key secondary outcomes in KODIAC 4 and KODIAC 5 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo 


 


Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo 


 


Time to first post-dose SBM (ITT analysis set) 


Number of patients (n) 213 214 214 232 232 232 


Median time to first SBM, hours, (95% CI) 20.4 (11.5, 22.7) 5.9 (4.8, 11.5) 35.8 (27.0, 48.1) 19.3 (9.4,22.3) 12.0 (7.0,21.5) 37.2 (30.0,46.9) 


Patient with SBM by ≤6 hours (%) 72 (33.8) 109 (50.9) 33 (15.4) 80 (34.5) 91 (39.2) 40 (17.2) 


Patient with SBM by ≤12 hours (%) 93 (43.7) 122 (57.0) 49 (22.9) 102 (44.0) 115 (49.6) 57 (24.6) 


Patient with SBM by ≤24 hours (%) 125 (58.7) 150 (70.1) 79 (36.9) 136 (58.6) 142 (61.2) 85 (36.6) 


Change from baseline in mean number of days/week with ≥1 SBM for Weeks 1–12 (ITT analysis set) 


Number of patients (n) 211 212 211 228 226 231 


Least square means (SEM) 2.21 (0.13) 2.48 (0.13) 1.66 (0.13) 2.12 (0.12) 2.41 (0.13) 1.73 (0.12) 


Least square mean (difference vs placebo)
‡
 0.55 0.82 N/A 0.39 0.68 N/A 


  95% CI (0.24, 0.86) (0.51, 1.13) N/A (0.09, 0.69) (0.37, 0.98) N/A 


  p value <0.001* <0.001* N/A 0.010 <0.001* N/A 


Abbreviations: CI, confidence interval; ITT, intent-to-treat; N/A, not applicable; RR, relative risk; SBM, spontaneous bowel movement; SEM, standard error of the mean.  
†Analysed using the Chi-square test. 
‡Analysis via MMRM with fixed effects for baseline, baseline laxative response, treatment and treatment time interaction. Study pooled centre is included as a random effect. 
* Statistically significant under the multiple testing procedure 
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Figure 58: Kaplan-Meier curve of comparison to first post-dose SBM without the use of 
rescue medication in KODIAC 4 (ITT analysis set) 


 


Source: KODIAC 4 CSR (51) 


Figure 59: Kaplan-Meier curve of comparison to first post-dose SBM without the use of 
rescue medication in KODIAC 5 (ITT analysis set) 


 


Source: KODIAC 5 CSR (52) 
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Other secondary efficacy results: ITT analysis set  


Assessment of response incorporating symptom data 


Based on advice from the CHMP (Scientific Advice Letter, July 2011) that improvement 


of OIC symptoms are an important outcome when assessing the success of a treatment 


for the condition, an additional supporting analysis was conducted which used a 


definition of responder that takes symptoms into account. In addition to the definition of 


response for the primary outcome, patients were required to demonstrate symptom 


improvement and no clinically relevant symptom deterioration during the study period of 


KODIAC 4 and 5. Symptom improvement/deterioration was defined as meeting ≥1 of the 


following criteria (based on the mean change from baseline over the 12 week treatment 


period): 


 Improvement/worsening from baseline in mean BSS by ≥1 point 


 Improvement/worsening from baseline in mean straining score by ≥0.5 points 


 Improvement/worsening from baseline in mean number of days/week with ≥1 


complete SBM by ≥1 day 


 


In both studies, analysis of response incorporating symptom data supported the 


statistically significant improvements observed for the primary endpoint for the naloxegol 


25 mg treatment groups compared with the placebo groups (p=0.003 and p=0.006 for 


KODIAC 4 and 5, respectively) (Table 154). 


Table 154: Analysis of response rate incorporating symptom data for Weeks 1–12 in 
KODIAC 4 and KODIAC 5 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol 
12.5 mg 


n=213 


Naloxegol  


25 mg 


n=214 


Placebo 


n=214 


Naloxegol  


12.5 mg 


n=232 


Naloxegol  


25 mg 


n=232 


Placebo 


n=232 


n (%) of 
patients 
responding 


71 (33.3) 83 (38.8) 54 (25.2) 65 (28.0) 80 (34.5) 53 (22.8) 


RR (comparison 
vs placebo)


†
 


1.312 1.538 N/A 1.221 1.499 N/A 


  95% CI 0.974, 1.768 1.156, 2.046 N/A 0.894, 1.669 1.117, 2.012 N/A 


  p value 0.072 0.003 N/A 0.209 0.006 N/A 


Abbreviations: CI, confidence interval; N/A, not applicable; RR, relative risk.  
†Analysed using the Cochran Mantel-Haenszel test stratified by response to laxatives at baseline (LIR, LAR, 
LUR) 
Source: Naloxegol summary of clinical efficacy. Data on file (67) 


 


OIC symptom-related secondary outcomes (ITT analysis set) 


In KODIAC 4 and 5, naloxegol treatment was associated with improvements versus 


placebo in other secondary outcomes as presented in Table 155. In both studies, there 


was a greater improvement in the degree of straining from baseline in patients receiving 


naloxegol 12.5 mg and 25 mg compared with placebo: -0.73 (0.05), -0.64 (0.05), and -


0.54 (0.05) for the 25 mg, 12.5 mg, and placebo groups in KODIAC 4, respectively; and -


0.80 (0.06), -0.67 (0.06), and -0.48 (0.06) for the 25 mg, 12.5 mg, and placebo groups in 


KODIAC 5, respectively.  
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In both studies, an improvement in Bristol Stool Scale (BSS) ratings was observed in 


patients receiving naloxegol 25 mg compared with placebo (p=0.042 in KODIAC 4, and 


p<0.001 in KODIAC 5). In the KODIAC 4 study, the naloxegol 12.5 mg group showed a 


similar improvement in BSS ratings to that observed in the placebo group while in 


KODIAC 5, the 12.5 mg group showed a significantly greater improvement in BSS 


ratings compared with placebo (p=0.001). 


In KODIAC 4, the naloxegol 25 mg group showed an increase in the percent number of 


days with a complete SBM/week vs placebo (p<0.001), while a small increase was 


observed in the 12.5 mg treatment group vs placebo (p=0.094). An increase in the 


percent number of days with a complete SBM /week was observed in both the naloxegol 


12.5 mg and the 25 mg groups compared with placebo in the KODIAC 5 study (p=0.002 


and p<0.001, respectively). 


In both studies, the use of rescue medication was low over the 12 week treatment 


period. In KODIAC 4, the mean weekly bisacodyl dose was 5.9 mg, 5.8 mg, and 10.3 mg 


in the naloxegol 12.5 mg, 25 mg and placebo groups, respectively. In the naloxegol 12.5 


mg and 25 mg groups, 63.4% and 54.7% of patients used bisacodyl at least once 


compared with 72.0% of placebo patients. The number of patients that that used an 


enema ≥1 times during the study was low in the ITT analysis set and similar across 


treatment groups; 3, 5 and 6 patients in the naloxegol 12.5 mg, 25 mg and placebo 


groups used an enema once during the treatment period.  


In KODIAC 5, the mean weekly bisacodyl dose for the naloxegol 12.5 mg, 25 mg and 


placebo groups was 6.1 mg, 6.6 mg, and 7.9 mg, respectively. The proportions of 


patents that used bisacodyl at least once were 57.3%, 57.3%, and 70.7% in the 


naloxegol 12.5 mg, 25 mg, and placebo groups, respectively. As observed in KODIAC 4, 


the number of patients that used an enema ≥1 times during the treatment period was low 


in the ITT analysis set; 4, 2, and 5 patients in the naloxegol 12.5 mg, 25 mg and placebo 


groups, respectively. 


Patient-reported outcomes (ITT analysis set) 


In KODIAC 4, patients in the naloxegol 12.5 mg and 25 mg groups showed numerically 


greater changes from baseline in the severity of constipation symptoms in the Patient 


Assessment of Constipation Symptoms (PAC-SYM) domains of total score, rectal 


symptoms and stool symptoms. Changes from baseline in the severity of abdominal 


symptoms sub-scores were comparable across treatment groups.  


In KODIAC 5, numerically greater improvements in PAC-SYM scores were observed in 


the naloxegol 12.5 mg and 25 mg groups compared with placebo, with the largest 


differences seen in the stool symptoms domain (12.5 mg, p=0.002; 25 mg, p<0.001). 


In both KODIAC 4 and 5, the average baseline value for the satisfaction domain score of 


the Patient Assessment of Constipation Quality of Life (PAC-QoL) questionnaire 


described patients as being only “a little satisfied with their bowel function”. At Week 12 


in KODIAC 4, there were no differences in the change from baseline in the satisfaction 


domain of the PAC-QoL between treatment groups. In KODIAC 5, the change from 


baseline in the patients satisfaction domain of the PAC-QoL was numerically greater for 


the naloxegol 12.5 mg and 25 mg groups compared with placebo at Week 12 (p=0.011 


ad p<0.001, respectively). In both studies, changes from baseline in the PAC-QoL 







 


Naloxegol (AstraZeneca) 409 


domains of total score, physical discomfort, psychosocial discomfort and worries and 


concerns were comparable with placebo and were not formally analysed. 
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Table 155: OIC symptom-related secondary outcomes from Weeks 1–12 in KODIAC 4 and KODIAC 5 (ITT analysis set) 


Outcome KODIAC 4 KODIAC 5 


Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo Naloxegol  


12.5 mg 


Naloxegol  


25 mg 


Placebo 


 


Change from baseline in mean degree of straining/week (ITT analysis set) 


Number of patients (n) 211 212 211 228 226 231 


Least square means (SEM) -0.64 (0.05) -0.73 (0.05) -0.54 (0.05) -0.67 (0.06) -0.80 (0.06) -0.48 (0.06) 


Least square mean (difference vs placebo)
† 


-0.09 -0.18 N/A -0.19 -0.32 N/A 


  95% CI (-0.23, 0.04) (-0.32, -0.05) N/A (-0.32, -0.06) (-0.45, -0.18) N/A 


  p value 0.176 0.008 N/A 0.005 <0.001 N/A 


Change from baseline in mean stool consistency/week (ITT analysis set) 


Number of patients (n) 211 212 211 228 226 231 


Least square means (SEM) 0.53 (0.07) 0.66 (0.07) 0.47 (0.07) 0.54 (0.07) 0.71 (0.07) 0.26 (0.06) 


Least square mean (difference vs placebo)
† 


0.05 0.18 N/A 0.28 0.45 N/A 


  95% CI (-0.12, 0.23) (0.01, 0.36) N/A (0.12, 0.45) (0.29, 0.62) N/A 


  p value 0.564 0.042 N/A 0.001 <0.001 N/A 


Change from baseline in percent days/week with a complete SBM (ITT analysis set) 


Number of patients (n) 211 212 211 228 226 231 


Least square means (SEM) 22.31 (1.73) 27.04 (1.75) 18.45 (1.72) 23.48 (1.88) 27.20 (1.93) 16.76 (1.86) 


Least square mean (difference vs placebo)
†
 3.87 8.59 N/A 6.72 10.43 N/A 


  95% CI (-0.66, 8.39) (4.04, 13.14) N/A (2.37, 11.06) (6.03, 14.84) N/A 


  p value 0.094 <0.001 N/A 0.002 <0.001 N/A 


Abbreviations: CI, confidence interval; ITT, intent-to-treat; N/A, not applicable; SBM, spontaneous bowel movement; SEM, standard error of the mean. 
†Analysis via MMRM with fixed effects for baseline, baseline laxative response (LIR, non-LIR), treatment and treatment time interaction. Study pooled centre is included as a 
random effect.
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10.18 Appendix 17: Guidelines for determination of laxative 
response status 


Figure 60: Determination of laxative response status 


 


Abbreviations: LAR, laxative adequate responder; LIR, laxative inadequate responder; LUR, laxative 
unknown responder.  
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10.19 Appendix 18: OpenBUGS model for the MTC analysis 
(section 6.7.5) 


OpenBUGS Model: Odds Ratios 


#Random effects model  
model{ 
for (i in 1:ns){  # ns = Number of studies 
 w[i,1] <-0 
  delta[i,1]<-0 # treatment effect is zero for control arm 
  for (k in 1:na[i]) { # Loop through arms within studies (na[i] = # arms in study [i] 
  Outcome[i,k] ~ dbin(p[i,k],n[i,k]) # binomial likelihood 
     logit(p[i,k])<-mu[i] + delta[i,k]  
  }  
# Adjustment for multi-arm trials 
   for (k in 2:na[i]) { 
 delta[i,k] ~ dnorm(md[i,k],taud[i,k])  
 md[i,k] <- dd[ntreat[i,k]] - dd[ntreat[i,1]] + sw[i,k] 
 
 taud[i,k] <- prec*2*(k-1)/k  
 w[i,k] <- (delta[i,k] - dd[ntreat[i,k]] + dd[ntreat[i,1]]) 
 sw[i,k] <-sum(w[i,1:k-1])/(k-1) }   } 
 
#Give priors for treatment effects -- nt = number of treatments 
 dd[1]<-0 
 for (k in 2:nt){dd[k] ~ dnorm(0,0.0001) } 
  
tau<-1/prec 
tau.sqrt<-sqrt(tau) 
prec <- 1/(sd*sd) 
sd ~ dunif(0,1) # Prior for random-effects variance of treatment effects 
 
# Unconstrained baseline effect (study-specific baselines) 
 for (j in 1:ns) { 
 mu[j] ~ dnorm(0.0,0.0001)  } 
 
#All pairwise log odds ratios and odds ratios, as well as probability that a given log-odds ratio is 
greater than 0. 
for (c in 1:nt-1){ 
 for (k in (c+1):nt){ 
 lor[c,k] <- dd[k] - dd[c] 
  log(or[c,k]) <- lor[c,k] 
  lorprob[c,k] <- step(lor[c,k]) 
  } 
 } 
} 


 


  







 


Naloxegol (AstraZeneca) 413 


OpenBUGS Model: Mean Differences 


#Random effects model  
model{ 
for (i in 1:ns){  # ns = Number of studies 
 w[i,1] <-0 
  delta[i,1]<-0 # treatment effect is zero for control arm 
  for (k in 1:na[i]) { # Loop through arms within studies (na[i] = # arms in study [i] 
  prec.Outcome[i,k] <- n[i,k]/Outcome.var[i,k] 
  Outcome[i,k]~dnorm(theta[i,k],prec.Outcome[i,k]) 
  theta[i,k]<-mu[i] + delta[i,k] 
  }  
# Adjustment for multi-arm trials 
   for (k in 2:na[i]) { 
 delta[i,k] ~ dnorm(md[i,k],taud[i,k])  
 md[i,k] <- dd[ntreat[i,k]] - dd[ntreat[i,1]] + sw[i,k] 
 
 taud[i,k] <- prec*2*(k-1)/k  
 w[i,k] <- (delta[i,k] - dd[ntreat[i,k]] + dd[ntreat[i,1]]) 
 sw[i,k] <-sum(w[i,1:k-1])/(k-1) }   } 
 
#Give priors for treatment effects -- nt = number of treatments 
 dd[1]<-0 
 for (k in 2:nt){dd[k] ~ dnorm(0,0.0001) } 
  
tau<-1/prec 
tau.sqrt<-sqrt(tau) 
prec <- 1/(sd*sd) 
sd ~ dunif(0,XXX) # Prior for random-effects variance of treatment effects (XXX used is twice the 


median within-subject SD across the trials) 
 
# Unconstrained baseline effect (study-specific baselines) 
 for (j in 1:ns) { 
 mu[j] ~ dnorm(0.0,0.0001)  } 
 
#All pairwise mean differences, as well as probability that a given mean difference is greater than 
0. 
for (c in 1:nt-1){ 
 for (k in (c+1):nt){ 
  meandif[c,k] <- dd[k] - dd[c] 
  meandifprob[c,k] <- step([c,k])  } 
 } 
} 
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10.20 Appendix 19: Square output tables of the MTC analysis 


Table 156–Table 167 are designed to provide all results from each MTC in the base-


case analysis and are presented by outcome. These tables can be interpreted as the 


comparison between each row and column. As an example, in Table 156, in the second 


row and first column, the mean difference is 0.8 [95% CrI: 0.37, 1.22]. This value can be 


read as naloxegol 12.5 mg compared with placebo, and it indicates that naloxegol had 


fewer SBMs per week than placebo. 
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Table 156: Bayesian MTC results grid for the mean change in SBMs from baseline to the average over four weeks in the anticipated 
licensed population (mean difference [95% CrI]) 


Placebo 
 


      


0.79 [-0.67, 2.23] 
Naloxegol (12.5 


mg) 
      


1.85 [0.34, 3.33] 1.05 [-0.43, 2.48] 
Naloxegol (25 


mg) 
     


1.6 [-0.48, 3.6] 0.8 [-1.74, 3.33] 
-0.25 [-2.84, 


2.29] 


Methylnaltrexon
e (12 mg OD) 


    


0.16 [-1.82, 2.17] -0.63 [-3.07, 1.9] 
-1.68 [-4.13, 


0.87] 
-1.43 [-4.28, 


1.46] 


Methylnaltrexon
e (150 mg OD) 


   


0.67 [-1.38, 2.75] -0.12 [-2.62, 2.4] 
-1.17 [-3.63, 


1.37] 
-0.93 [-3.75, 


1.99] 
0.51 [-1.52, 2.53] 


Methylnaltrexon
e (300 mg OD) 


  


0.68 [-1.34, 2.72] 
-0.11 [-2.55, 


2.37] 
-1.17 [-3.63, 


1.36] 
-0.92 [-3.73, 


1.94] 
0.52 [-1.5, 2.55] 0.01 [-2, 1.99] 


Methylnaltrexon
e (450 mg OD) 


 


0.59 [-1.43, 2.62] -0.2 [-2.7, 2.33] 
-1.26 [-3.76, 


1.32] 
-1.01 [-3.02, 1.1] 0.43 [-2.45, 3.27] 


-0.08 [-2.96, 
2.76] 


-0.09 [-2.95, 
2.79] 


Methylnaltrexon
e (12 mg QAD) 


Abbreviations: OD, once daily; QAD, every other day. 
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Table 157: Bayesian MTC results grid for the mean change in SBMs from baseline to the average over four to twelve weeks in the 
anticipated licensed population (mean difference [95% CrI]) 


Placebo 
 


      


0.55 [-0.81, 1.96] 
Naloxegol (12.5 


mg) 
      


1.46 [0.02, 2.93] 0.91 [-0.51, 2.33] 
Naloxegol (25 


mg) 
     


1.6 [-0.41, 3.54] 1.05 [-1.39, 3.48] 0.13 [-2.29, 2.59] 
Methylnaltrexon


e (12 mg OD) 
    


0.17 [-1.77, 2.15] -0.37 [-2.8, 2.08] 
-1.28 [-3.77, 


1.16] 
-1.42 [-4.23, 


1.39] 


Methylnaltrexon
e (150 mg OD) 


   


0.69 [-1.31, 2.71] 0.14 [-2.25, 2.56] -0.76 [-3.27, 1.7] -0.91 [-3.73, 1.9] 0.51 [-1.46, 2.46] 
Methylnaltrexon
e (300 mg OD) 


  


0.68 [-1.32, 2.67] 0.14 [-2.26, 2.54] 
-0.77 [-3.22, 


1.64] 
-0.91 [-3.77, 


1.96] 
0.52 [-1.48, 2.48] 0 [-1.96, 1.98] 


Methylnaltrexon
e (450 mg OD) 


 


0.61 [-1.36, 2.58] 0.05 [-2.4, 2.48] 
-0.85 [-3.35, 


1.61] 
-1 [-3, 1] 0.43 [-2.4, 3.29] 


-0.08 [-2.96, 
2.73] 


-0.08 [-2.9, 2.73] 
Methylnaltrexon
e (12 mg QAD) 


Abbreviations: OD, once daily; QAD, every other day.
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Table 158: Bayesian MTC results grid for the proportion of patients with SBM response in the 
anticipated licensed population (median OR [95% CrI]) 


Placebo 
 


   


1.98 [0.98, 4.06] Naloxegol (12.5mg)    


1.88 [0.93, 3.78] 0.95 [0.47, 1.9] Naloxegol (25mg)   


2.33 [0.91, 5.95] 1.18 [0.35, 3.78] 1.24 [0.38, 3.92] 
Methylnaltrexone 


(12mg OD) 
 


1.36 [0.51, 3.46] 0.69 [0.2, 2.22] 0.73 [0.22, 2.34] 0.58 [0.22, 1.51] 
Methylnaltrexone 


(12mg QAD) 


Abbreviations: CrL, credible interval; OD, once daily; QAD, every other day. 


 
 
Table 159: Bayesian MTC results grid for the proportion of patients with CSBM response in the 
anticipated licensed population (median OR [95% CrI]) 


Placebo 
 


 


2.78 [1.61, 4.83] Naloxone PR (FRC OD)  


2.42 [1.25, 4.74] 0.87 [0.38, 2.11] Naloxegol (25mg) 


Abbreviations: FRC, fixed ration combination; OD, once daily.
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Table 160: Bayesian MTC results grid for the proportion of patients with DAEs in the anticipated licensed population (median OR [95% CrI])  


Placebo 
 


       


0.72 [0.26, 2.38] 
Naloxone PR 


(FRC OD) 
       


0.66 [0.18, 2.21] 0.9 [0.15, 4.36] 
Naloxegol 
(12.5mg) 


      


2.13 [0.71, 6.57] 2.97 [0.59, 13.14] 3.26 [1.06, 11.35] 
Naloxegol 


(25mg) 
     


2.93 [0.59, 16.49] 4.08 [0.54, 28.79] 4.42 [0.61, 39.37] 
1.36 [0.19, 


10.88] 


Methylnaltrexone 
(12mg OD) 


    


6.86 [0.68, 
205.82] 


9.5 [0.69, 323.44] 
10.85 [0.73, 


401.02] 
3.23 [0.25, 


117.45] 
2.33 [0.13, 98.1] 


Naloxone 
(10mg BD) 


   


8.75 [0.87, 
246.41] 


11.87 [0.92, 
395.05] 


13.74 [0.92, 
474.38] 


4.13 [0.31, 
136.46] 


2.95 [0.16, 119.58] 
1.24 [0.22, 


7.34] 


Naloxone 
(20mg BD) 


  


14.44 [1.56, 
407.08] 


20.09 [1.59, 
642.26] 


22.69 [1.62, 
817.29] 


6.82 [0.54, 
224.75] 


4.97 [0.29, 199.74] 
2.06 [0.4, 


11.72] 
1.66 [0.33, 


8.46] 


Naloxone 
(40mg BD) 


 


3.93 [0.84, 21.74] 5.5 [0.76, 38.9] 6 [0.81, 52.51] 
1.86 [0.27, 


14.44] 
1.36 [0.31, 5.91] 


0.58 [0.01, 
10.62] 


0.45 [0.01, 
7.97] 


0.27 [0.01, 
4.67] 


Methylnaltrexone 
(12mg QAD) 


Abbreviations: FRC, fixed ratio combination; OD, once daily; QAD, every other day. 


 


Table 161: Bayesian MTC results grid for the proportion of patients with TEAEs in the anticipated licensed population (median OR [95% CrI]) 


Placebo 
 


   


1.06 [0.53, 2.13] Naloxegol (12.5mg)    


1.98 [0.99, 3.99] 1.87 [0.94, 3.72] Naloxegol (25mg)   


1.56 [0.6, 4.03] 1.48 [0.46, 4.73] 0.79 [0.24, 2.52] Methylnaltrexone (12mg OD)  


1.33 [0.52, 3.4] 1.26 [0.39, 3.99] 0.68 [0.21, 2.16] 0.85 [0.33, 2.2] Methylnaltrexone (12mg QAD) 


Abbreviations: OD, once daily; QAD, every other day.
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Table 162: Bayesian MTC results grid for the mean change in SBMs from baseline to the average over four weeks in the anticipated licensed 
population + Step 3 opioids (mean difference [95% CrI]) 


Placebo 
 


      


1.08 [-0.78, 2.92] 
Naloxegol (12.5 


mg) 
      


2.29 [0.43, 4.16] 1.2 [-0.63, 3.06] Naloxegol (25 mg)      


1.6 [-1.02, 4.17] 0.51 [-2.7, 3.75] -0.68 [-3.89, 2.52] 
Methylnaltrexone 


(12 mg OD) 
    


0.17 [-2.35, 2.78] -0.91 [-4, 2.31] -2.12 [-5.29, 1.12] -1.43 [-5.08, 2.28] 
Methylnaltrexone 


(150 mg OD) 
   


0.69 [-1.82, 3.3] -0.4 [-3.5, 2.78] -1.6 [-4.77, 1.64] -0.91 [-4.58, 2.85] 0.51 [-2.08, 3.06] 
Methylnaltrexone 


(300 mg OD) 
  


0.68 [-1.88, 3.33] -0.4 [-3.52, 2.82] -1.6 [-4.75, 1.62] -0.91 [-4.56, 2.9] 0.52 [-2.05, 3.11] 0 [-2.54, 2.65] 
Methylnaltrexone 


(450 mg OD) 
 


0.6 [-2.05, 3.14] -0.5 [-3.7, 2.65] -1.69 [-4.91, 1.51] -1.01 [-3.57, 1.6] 0.43 [-3.31, 4.03] -0.08 [-3.86, 3.53] -0.09 [-3.87, 3.54] 
Methylnaltrexone 


(12 mg QAD) 


Abbreviations: OD, once daily; QAD, every other day.
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Table 163: Bayesian MTC results grid for the mean change in SBMs from baseline to the average over four to twelve weeks in the anticipated 
licensed population + Step 3 opioids (mean difference [95% CrI]) 


Placebo 
 


      


0.78 [-1.06, 2.7] 
Naloxegol (12.5 


mg) 
      


1.93 [0.06, 3.85] 1.14 [-0.76, 3.07] Naloxegol (25 mg)      


1.6 [-1.06, 4.23] 0.82 [-2.49, 4.02] -0.33 [-3.61, 2.93] 
Methylnaltrexone 


(12 mg OD) 
    


0.17 [-2.45, 2.79] -0.62 [-3.85, 2.54] -1.76 [-5.09, 1.48] -1.43 [-5.19, 2.26] 
Methylnaltrexone 


(150 mg OD) 
   


0.68 [-2, 3.34] -0.1 [-3.38, 3.07] -1.25 [-4.52, 2.03] -0.91 [-4.63, 2.85] 0.51 [-2.09, 3.18] 
Methylnaltrexone 


(300 mg OD) 
  


0.68 [-1.97, 3.31] -0.1 [-3.33, 3.1] -1.25 [-4.52, 1.98] -0.91 [-4.66, 2.96] 0.52 [-2.08, 3.19] 0 [-2.63, 2.63] 
Methylnaltrexone 


(450 mg OD) 
 


0.6 [-2.05, 3.29] -0.19 [-3.47, 3.1] -1.33 [-4.67, 2] -1 [-3.65, 1.7] 0.43 [-3.34, 4.21] -0.09 [-3.88, 3.69] -0.09 [-3.88, 3.66] 
Methylnaltrexone 


(12 mg QAD) 


Abbreviations: OD, once daily; QAD, every other day. 


 


Table 164: Bayesian MTC Results Grid for the Proportion of Patients with SBM Response in the LIR with Step 3 Opioids Population (Median OR 
[95% CrI]) 


Placebo 
 


   


2.62 [1.13, 6.13] Naloxegol (12.5mg)    


2.65 [1.15, 6.19] 1.01 [0.45, 2.3] Naloxegol (25mg)   


2.3 [0.76, 6.97] 0.87 [0.22, 3.42] 0.86 [0.21, 3.45] Methylnaltrexone (12mg OD)  


1.33 [0.44, 4.06] 0.51 [0.13, 2.02] 0.5 [0.12, 1.99] 0.58 [0.19, 1.75] Methylnaltrexone (12mg QAD) 


Abbreviations: OD, once daily; QAD, every other day.
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Table 165: Bayesian MTC results grid for the proportion of patients with CSBM response in the anticipated licensed population + Step 3 opioids 
(median OR [95% CrI]) 


Placebo 
 


 


2.81 [1.63, 4.73] 


Naloxone PR (FRC 
OD) 


 


3.92 [1.94, 8.05] 1.39 [0.59, 3.5] Naloxegol (25mg) 


Abbreviations: OD, once daily. 


 


Table 166: Bayesian MTC results grid for the proportion of patients with DAEs in the anticipated licensed population + Step 3 Opioids (median OR 
[95% CrI]) 


Placebo 
 


       


0.73 [0.26, 2.36] 
Naloxone PR 


(FRC OD) 
       


0.6 [0.13, 2.58] 0.82 [0.12, 4.8] 
Naloxegol 
(12.5mg) 


      


3.01 [0.96, 
10.33] 


4.17 [0.79, 19.69] 5.02 [1.41, 20.21] 
Naloxegol 


(25mg) 
     


3.01 [0.6, 17.81] 4.14 [0.55, 31.28] 5.18 [0.57, 51.68] 1 [0.13, 8.38] 
Methylnaltrexone 


(12mg OD) 
    


7.65 [0.71, 
270.43] 


10.64 [0.73, 
402.62] 


12.82 [0.81, 
547.85] 


2.49 [0.18, 
101.49] 


2.56 [0.13, 123.97] 
Naloxone 
(10mg BD) 


   


9.62 [0.9, 
309.51] 


13.32 [0.91, 498.7] 
16.25 [1.02, 


717.66] 
3.13 [0.22, 


129.15] 
3.25 [0.16, 160.61] 


1.27 [0.22, 
7.06] 


Naloxone 
(20mg BD) 


  


16.2 [1.66, 
535.39] 


22.31 [1.69, 
793.93] 


26.9 [1.76, 
1167.94] 


5.28 [0.4, 
213.15] 


5.46 [0.3, 264.28] 
2.16 [0.41, 


11.46] 
1.7 [0.34, 8.59] 


Naloxone 
(40mg BD) 


 


4.07 [0.83, 
23.45] 


5.7 [0.76, 41.85] 6.95 [0.78, 69.2] 
1.35 [0.18, 


11.21] 
1.35 [0.32, 5.91] 


0.52 [0.01, 
10.26] 


0.42 [0.01, 
8.41] 


0.25 [0.01, 
4.53] 


Methylnaltrexone 
(12mg QAD) 


Abbreviations: BD, twice daily; FRC, fixed ratio combination; OD, once daily; QAD, every other day.
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Table 167: Bayesian MTC results grid for the proportion of patients with TEAEs in the 
anticipated licensed population + Step 3 opioids (median OR [95% CrI]) 


Placebo 
 


   


1.11 [0.46, 2.67] 
Naloxegol 
(12.5mg) 


   


2.16 [0.91, 5.11] 1.95 [0.82, 4.61] 
Naloxegol 


(25mg) 
  


1.58 [0.5, 5.11] 1.42 [0.33, 6.08] 0.73 [0.17, 3.13] 
Methylnaltrexone 


(12mg OD) 
 


1.33 [0.42, 4.3] 1.2 [0.29, 5.29] 0.62 [0.15, 2.64] 0.85 [0.27, 2.73] 
Methylnaltrexone 


(12mg QAD) 


Abbreviations: OD, once daily; QAD, every other day. 
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10.21 Appendix 20: Random and fixed effects model results 
for the MTC and direct meta-analysis 


The Bayesian MTC results for the random effects model are presented in Table 168–


Table 179. Results are presented by evaluated outcome. Comparisons with placebo are 


presented first followed by comparisons for naloxegol 12.5 or 25 mg with other 


treatments. 


Table 168: Bayesian MTC results for the mean change in SBMs per week from baseline to 
average over 4 weeks in the anticipated licensed population 


      
Placebo SBMs 


Median %  
[95% CrI]  


Random  ---   1.70 [1.51, 1.87] --- 


Fixed ---   1.69 [1.51, 1.87] --- 


Analysis 
Model 


Comparison 
Number of 


Studies 


Number of 
Patients 


Evaluated 


Active Treatment 
Median SBMs  


[95% CrI] 


Mean 
Difference  
[95% CrI] 


Random  
Naloxegol 12.5 mg vs. 
placebo 


2 240 2.49 [1.02, 3.92] 
0.79 [-0.67, 


2.24] 


Fixed  
Naloxegol 12.5 mg vs. 
placebo  


2 240 2.49 [2.11, 2.87] 
0.79 [0.37, 


1.22] 


Random  
Naloxegol 25 mg vs. 
placebo 


2 241 3.54 [2.03, 5.02] 
1.85 [0.34, 


3.33] 


Fixed 
Naloxegol 25 mg vs. 
placebo 


2 241 3.54 [3.08, 3.99] 
1.85 [1.35, 


2.33] 


Random  
Methylnaltrexone 12 
mg OD vs. placebo 


1 150 3.29 [1.21, 5.31] 
1.60 [-0.48, 


3.60] 


Fixed  
Methylnaltrexone 12 
mg OD vs. placebo 


1 150 3.29 [2.79, 3.79] 
1.60 [1.06, 


2.14] 


Random  
Methylnaltrexone 12 
mg QAD vs. placebo 


1 148 2.28 [0.25, 4.30] 
0.59 [-1.43, 


2.62] 


Fixed  
Methylnaltrexone 12 
mg QAD vs. placebo 


1 148 2.29 [1.78, 2.79] 
0.60 [0.04, 


1.14] 


Random  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.85 [-0.13, 3.87] 
0.16 [-1.82, 


2.17] 


Fixed  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.86 [1.48, 2.24] 
0.17 [-0.23, 


0.57] 


Random  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.36 [0.31, 4.44] 
0.67 [-1.38, 


2.75] 


Fixed  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.40 [1.92, 2.82] 
0.68 [0.22, 


1.14] 


Random  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.37 [0.36, 4.43] 
0.68 [-1.34, 


2.72] 


Fixed  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.38 [1.78, 2.79] 
0.69 [0.26, 


1.12] 


Heterogeneity (sqrt [tau]) Random model (median) --- 0.3127 


Abbreviations: Crl, credible interval; OD, once daily; QAD, every other day; SBM, spontaneous bowel 
movement.







 


Naloxegol (AstraZeneca) 424 


Table 169: Bayesian MTC results for the mean change in SBMs per week from baseline to 
average over 4 to 12 weeks in the anticipated licensed population  


      
Placebo SBMs Median 


%  
[95% CrI]  


Random  ---   1.81 [1.63, 1.99] --- 


Fixed  ---   1.81 [1.63, 1.99] --- 


Analysis 
Model 


Comparison 
Number of 


Studies 


Number of 
Patients 


Evaluated 


Active Treatment 
Median SBMs  


[95% CrI] 


Mean 
Differenc


e  
[95% CrI] 


Random  
Naloxegol 12.5 mg vs. 
placebo 


2 240 2.36 [1.00, 3.75] 
0.55 [-


0.81, 1.96] 


Fixed  
Naloxegol 12.5 mg vs. 
placebo  


2 240 2.36 [2.01, 2.71] 
0.55 [0.14, 


0.95] 


Random  
Naloxegol 25 mg vs. 
placebo 


2 241 3.26 [1.84, 4.72] 
1.46 [0.02, 


2.93] 


Fixed  
Naloxegol 25 mg vs. 
placebo 


2 241 3.26 [2.81, 3.71] 
1.45 [0.95, 


1.94] 


Random  
Methylnaltrexone 12 mg 
OD vs. placebo 


1 150 3.40 [1.40, 5.35] 
1.6 [-0.41, 


3.54] 


Fixed  
Methylnaltrexone 12 mg 
OD vs. placebo 


1 150 3.41 [2.91, 3.91] 
1.6 [1.06, 


2.14] 


Random  
Methylnaltrexone 12 mg 
QAD vs. placebo 


1 148 2.41 [0.46, 4.37] 
0.61 [-


1.36, 2.58] 


Fixed  
Methylnaltrexone 12 mg 
QAD vs. placebo 


1 148 2.41 [1.9, 2.91] 
0.6 [0.04, 


1.14] 


Random  
Methylnaltrexone 150 mg 
OD vs. placebo 


1 201 1.98 [0.02, 3.96] 
0.17 [-


1.77, 2.15] 


Fixed  
Methylnaltrexone 150 mg 
OD vs. placebo 


1 201 1.98 [1.6, 2.36] 
0.17 [-


0.23, 0.57] 


Random  
Methylnaltrexone 300 mg 
OD vs. placebo 


1 201 2.5 [0.50, 4.51] 
0.69 [-


1.31, 2.71] 


Fixed  
Methylnaltrexone 300 mg 
OD vs. placebo 


1 201 2.49 [2.04, 2.94] 
0.68 [0.22, 


1.14] 


Random  
Methylnaltrexone 450 mg 
OD vs. placebo 


1 200 2.49 [0.49, 4.49] 
0.68 [-


1.32, 2.67] 


Fixed  
Methylnaltrexone 450 mg 
OD vs. placebo 


1 200 2.5 [2.09, 2.92] 
0.69 [0.26, 


1.12] 


Heterogeneity (sqrt [tau]) Random model (median) --- 0.3106 


Abbreviations: Crl, credible interval; OD, once daily; QAD, every other day; SBM, spontaneous bowel 
movement.
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 Table 170: Bayesian MTC results for proportion of patients with SBM response in the 
anticipated licensed population  


  
   


Placebo SBMs 
Median %  
[95% CrI]  


Random  ---    0.31 [0.27, 0.36] --- 


Fixed  ---    0.31 [0.27, 0.36] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number of 
Patients 


with SBM 
Response 


Number of 
Patients 


Evaluated 


Active Treatment 
SBMs Median % 


[95% CrI] 


Median 
Odds 
Ratio  
[95% 
CrI] 


Random  
Naloxegol 12.5 mg 
vs. placebo 


2 99 240 0.47 [0.31, 0.64] 
1.98 


[0.98, 
4.06] 


Fixed  
Naloxegol 12.5 mg 
vs. placebo  


2 99 240 0.47 [0.39, 0.55] 
1.98 


[1.35, 
2.93] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 96 241 0.46 [0.3, 0.62] 
1.88 


[0.93, 
3.78] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 96 241 0.46 [0.38, 0.54] 
1.87 


[1.27, 
2.76] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 88 150 0.51 [0.29, 0.72] 
2.33 


[0.91, 
5.95] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 88 150 0.51 [0.41, 0.61] 
2.3 [1.47, 


3.62] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.38 [0.19, 0.61] 
1.36 


[0.51, 
3.46] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.38 [0.29, 0.47] 
1.34 


[0.85, 
2.1] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.2372 


Abbreviations: Crl, credible interval; OD, once daily; QAD, every other day; SBM, spontaneous bowel 
movement.
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Table 171: Bayesian MTC results for proportion of patients with CSBM response in the 
anticipated licensed population  


  
   


Placebo CSBMs 
Median %  
[95% CrI]  


Random  ---    0.25 [0.21, 0.28] --- 


Fixed  ---    0.25 [0.21, 0.28] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number of 
Patients 


with CSBM 
Response 


Number of 
Patients 


Evaluated 


Active Treatment 
CSBMs Median % 


[95% CrI] 


Median 
Odds 
Ratio 
[95% 
CrI] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 91 241 0.44 [0.3, 0.6] 
2.42 


[1.25, 
4.74] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 91 241 0.44 [0.36, 0.53] 
2.43 


[1.61, 
3.68] 


Random  
Naloxone PR 
(FRC) vs. placebo 


3 177 333 0.48 [0.35, 0.6] 
2.78 


[1.61, 
4.83] 


Fixed  
Naloxone PR 
(FRC) vs. placebo 


3 177 333 0.48 [0.42, 0.55] 
2.81 


[2.05, 
3.9] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.219 


Abbreviations: Crl, credible interval; CSBM, complete spontaneous bowel movement; FRC, fixed ratio 
combination; PR, prolonged release.
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Table 172: Bayesian MTC results for proportion of patients with DAEs in the anticipated 
licensed population  


  
   


Placebo DAEs 
Median %  
[95% CrI]  


Random  ---    0.05 [0.04, 0.07] --- 


Fixed  ---    0.05 [0.04, 0.07] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number 
of 


Patients 
with 


DAEs 


Number 
of 


Patients 
Evaluated 


Active Treatment 
DAEs Median %  


[95% CrI] 


Median Odds 
Ratio  


[95% CrI] 


Random  
Naloxegol 12.5 
mg vs. placebo 


2 8 237 0.03 [0.01, 0.1] 0.66 [0.18, 2.21] 


Fixed  
Naloxegol 12.5 
mg vs. placebo  


2 8 237 0.03 [0.01, 0.08] 0.65 [0.25, 1.64] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 24 241 0.1 [0.04, 0.25] 2.13 [0.71, 6.57] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 24 241 0.1 [0.06, 0.19] 2.12 [1.05, 4.5] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 10 150 0.14 [0.03, 0.47] 
2.93 [0.59, 


16.49] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 10 150 0.14 [0.05, 0.37] 
2.97 [0.95, 


11.18] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 13 148 0.18 [0.05, 0.54] 
3.93 [0.84, 


21.74] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 13 148 0.18 [0.07, 0.43] 
4.04 [1.37, 


14.64] 


Random  
Naloxone PR 
(FRC) vs. 
placebo 


2 15 292 0.04 [0.01, 0.11] 0.72 [0.26, 2.38] 


Fixed  
Naloxone PR 
(FRC) vs. 
placebo 


2 15 292 0.03 [0.02, 0.06] 0.66 [0.33, 1.29] 


Random  
Naloxone (10 mg 
BD) vs. placebo 


1 5 51 0.27 [0.04, 0.92] 
6.86 [0.68, 


205.82] 


Fixed  
Naloxone (10 mg 
BD) vs. placebo 


1 5 51 0.27 [0.05, 0.93] 
6.92 [0.95, 


248.1] 


Random  
Naloxone (20 mg 
BD) vs. placebo 


1 6 51 0.32 [0.05, 0.93] 
8.75 [0.87, 


246.41] 


Fixed  
Naloxone (20 mg 
BD) vs. placebo 


1 6 51 0.32 [0.06, 0.94] 
8.63 [1.22, 


308.6] 


Random  
Naloxone (40 mg 
BD) vs. placebo 


1 9 50 0.44 [0.08, 0.96] 
14.44 [1.56, 


407.08] 


Fixed  
Naloxone (40 mg 
BD) vs. placebo 


1 9 50 0.44 [0.11, 0.96] 
14.54 [2.28, 


500.8] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.4957 


Abbreviations: BD, twice daily; Crl, credible interval; DAE, discontinuation due to adverse event; FRC, fixed 
ratio combination; OD once daily; QAD, every other day; PR, prolonged release. 
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Table 173: Bayesian MTC results for proportion of patients with TEAEs in the anticipated 
licensed population  


  
   


Placebo 
Response 
Median %  
[95% CrI] 


 


Random  ---    0.36 [0.31, 0.41] --- 


Fixed  ---    0.36 [0.31, 0.41] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number 
of 


Patients 
with 


TEAEs 


Number of 
Patients 


Evaluated 


Active Treatment 
TEAEs Median %  


[95% CrI] 


Median 
Odds 
Ratio  


[95% CrI] 


Random  
Naloxegol 12.5 
mg vs. placebo 


2 85 237 0.37 [0.23, 0.54] 
1.06 [0.53, 


2.13] 


Fixed  
Naloxegol 12.5 
mg vs. placebo  


2 85 237 0.37 [0.3, 0.45] 
1.06 [0.73, 


1.55] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 122 241 0.53 [0.36, 0.69] 
1.98 [0.99, 


3.99] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 122 241 0.52 [0.45, 0.6] 
1.96 [1.35, 


2.83] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 74 150 0.47 [0.26, 0.69] 
1.56 [0.6, 


4.03] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 74 150 0.47 [0.37, 0.57] 
1.58 [1.01, 


2.48] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.43 [0.23, 0.65] 
1.33 [0.52, 


3.4] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.43 [0.33, 0.53] 
1.34 [0.85, 


2.11] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.2298 


Abbreviations: Crl, credible interval; OD once daily; QAD, every other day; TEAE, treatment-emergent 
adverse event. 







 


Naloxegol (AstraZeneca) 429 


Table 174: Bayesian MTC results for the mean change in SBMs per week from baseline to 
average over 4 weeks in the anticipated licensed population + Step 3 opioids  


      
Placebo SBMs 


Median %  
[95% CrI]  


Random  ---   1.66 [1.47, 1.85] --- 


Fixed ---   1.66 [1.47, 1.85] --- 


Analysis 
Model 


Comparison 
Number of 


Studies 


Number of 
Patients 


Evaluated 


Active Treatment 
Median SBMs  


[95% CrI] 


Mean 
Difference  
[95% CrI] 


Random  
Naloxegol 12.5 mg vs. 
placebo 


2 157 2.74 [0.88, 4.58] 
1.08 [-0.78, 


2.92] 


Fixed  
Naloxegol 12.5 mg vs. 
placebo  


2 157 2.74 [2.26, 3.22] 
1.08 [0.56, 


1.59] 


Random  
Naloxegol 25 mg vs. 
placebo 


2 176 3.94 [2.08, 5.81] 
2.29 [0.43, 


4.16] 


Fixed 
Naloxegol 25 mg vs. 
placebo 


2 176 3.93 [3.37, 4.49] 
2.27 [1.67, 


2.85] 


Random  
Methylnaltrexone 12 
mg OD vs. placebo 


1 150 3.26 [0.65, 5.82] 
1.6 [-1.02, 


4.17] 


Fixed  
Methylnaltrexone 12 
mg OD vs. placebo 


1 150 3.26 [2.76, 3.75] 
1.6 [1.06, 


2.14] 


Random  
Methylnaltrexone 12 
mg QAD vs. placebo 


1 148 2.26 [-0.41, 4.77] 
0.6 [-2.05, 


3.14] 


Fixed  
Methylnaltrexone 12 
mg QAD vs. placebo 


1 148 2.25 [1.76, 2.75] 
0.6 [0.04, 


1.14] 


Random  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.83 [-0.69, 4.44] 
0.17 [-2.35, 


2.78] 


Fixed  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.83 [1.46, 2.2] 
0.17 [-0.23, 


0.57] 


Random  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.34 [-0.17, 4.96] 
0.69 [-1.82, 


3.3] 


Fixed  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.34 [1.89, 2.78] 
0.68 [0.22, 


1.14] 


Random  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.34 [-0.24, 4.99] 
0.69 [-1.88, 


3.33] 


Fixed  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.35 [1.94, 2.76] 
0.69 [0.26, 


1.12] 


Heterogeneity (sqrt [tau]) Random model (median) --- 0.4677 


Abbreviations: Crl, credible interval; OD once daily; QAD, every other day; SBM, spontaneous bowel 
movement. 
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Table 175: Bayesian MTC results for the mean change in SBMs per week from baseline to 
average over 4 to 12 weeks in the anticipated licensed population + Step 3 opioids  


      
Placebo SBMs Median 


%  
[95% CrI]  


Random  ---   1.73 [1.55, 1.92] --- 


Fixed  ---   1.73 [1.55, 1.92] --- 


Analysis 
Model 


Comparison 
Number of 


Studies 


Number of 
Patients 


Evaluated 


Active Treatment 
Median SBMs  


[95% CrI] 


Mean 
Differenc


e  
[95% CrI] 


Random  
Naloxegol 12.5 mg vs. 
placebo 


2 157 2.52 [0.67, 4.45] 
0.78 [-


1.06, 2.7] 


Fixed  
Naloxegol 12.5 mg vs. 
placebo  


2 157 2.51 [2.07, 2.95] 
0.77 [0.29, 


1.25] 


Random  
Naloxegol 25 mg vs. 
placebo 


2 176 3.66 [1.78, 5.58] 
1.93 [0.06, 


3.85] 


Fixed  
Naloxegol 25 mg vs. 
placebo 


2 176 3.66 [3.1, 4.21] 
1.93 [1.33, 


2.51] 


Random  
Methylnaltrexone 12 mg 
OD vs. placebo 


1 150 3.33 [0.67, 5.95] 
1.6 [-1.06, 


4.23] 


Fixed  
Methylnaltrexone 12 mg 
OD vs. placebo 


1 150 3.33 [2.84, 3.82] 
1.6 [1.06, 


2.14] 


Random  
Methylnaltrexone 12 mg 
QAD vs. placebo 


1 148 2.33 [-0.3, 5.01] 
0.6 [-2.05, 


3.29] 


Fixed  
Methylnaltrexone 12 mg 
QAD vs. placebo 


1 148 2.33 [1.83, 2.82] 
0.6 [0.04, 


1.14] 


Random  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.9 [-0.72, 4.51] 
0.17 [-


2.45, 2.79] 


Fixed  
Methylnaltrexone 150 
mg OD vs. placebo 


1 201 1.9 [1.53, 2.28] 
0.17 [-


0.23, 0.57] 


Random  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.42 [-0.25, 5.07] 
0.68 [-2, 


3.34] 


Fixed  
Methylnaltrexone 300 
mg OD vs. placebo 


1 201 2.41 [1.97, 2.86] 
0.68 [0.22, 


1.14] 


Random  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.42 [-0.23, 5.05] 
0.68 [-


1.97, 3.34] 


Fixed  
Methylnaltrexone 450 
mg OD vs. placebo 


1 200 2.42 [2.02, 2.84] 
0.69 [0.26, 


1.12] 


Heterogeneity (sqrt [tau]) Random model (median) --- 0.475 


Abbreviations: Crl, credible interval; OD once daily; QAD, every other day; SBM, spontaneous bowel 
movement.
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Table 176: Bayesian MTC results for proportion of patients with SBM response in the 
anticipated licensed population + Step 3 opioids  


  
   


Placebo SBMs 
Median %  
[95% CrI]  


Random  ---    0.31 [0.26, 0.36] --- 


Fixed  ---    0.31 [0.26, 0.36] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number of 
Patients 


with SBM 
Response 


Number of 
Patients 


Evaluated 


Active Treatment 
SBMs Median % 


[95% CrI] 


Median 
Odds 
Ratio  
[95% 
CrI] 


Random  
Naloxegol 12.5 
mg vs. placebo 


2 68 157 0.54 [0.34, 0.72] 
2.62 


[1.13, 
6.13] 


Fixed  
Naloxegol 12.5 
mg vs. placebo  


2 68 157 0.54 [0.43, 0.64] 
2.61 


[1.62, 
4.29] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 78 176 0.54 [0.34, 0.73] 
2.65 


[1.15, 
6.19] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 78 176 0.54 [0.44, 0.64] 
2.68 


[1.68, 
4.33] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 88 150 0.5 [0.26, 0.75] 
2.3 [0.76, 


6.97] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 88 150 0.5 [0.41, 0.6] 
2.29 


[1.46, 
3.63] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.37 [0.17, 0.64] 
1.33 


[0.44, 
4.06] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.37 [0.29, 0.47] 
1.34 


[0.85, 
2.1] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.3379 


Abbreviations: Crl, credible interval; OD once daily; QAD, every other day; SBM, spontaneous bowel 
movement. 
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Table 177: Bayesian MTC results for proportion of patients with CSBM response in the 
anticipated licensed population + Step 3 opioids  


  
   


Placebo CSBMs 
Median %  
[95% CrI]  


Random  ---    0.24 [0.21, 0.28] --- 


Fixed  ---    0.24 [0.21, 0.28] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number of 
Patients 


with 
CSBM 


Response 


Number of 
Patients 


Evaluated 


Active Treatment 
CSBMs Median % 


[95% CrI] 


Median 
Odds 
Ratio 
[95% 
CrI] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 75 176 0.55 [0.39, 0.72] 
3.92 


[1.94, 
8.05] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 75 176 0.55 [0.44, 0.67] 
3.89 


[2.33, 
6.65] 


Random  
Naloxone PR 
(FRC) vs. placebo 


3 177 333 0.47 [0.35, 0.59] 
2.81 


[1.63, 
4.73] 


Fixed  
Naloxone PR 
(FRC) vs. placebo 


3 177 333 0.47 [0.41, 0.54] 
2.81 


[2.05, 
3.9] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.1987 


Abbreviations: Crl, credible interval; CSBM, complete spontaneous bowel movement; FRC, fixed ratio 
combination; PR, prolonged release.
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Table 178: Bayesian MTC results for proportion of patients with DAEs in the anticipated 
licensed population + Step 3 opioids  


  
   


Placebo DAEs 
Median %  
[95% CrI]  


Random  ---    0.05 [0.04, 0.07] --- 


Fixed  ---    0.05 [0.04, 0.07] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number 
of 


Patients 
with 


DAEs 


Number 
of 


Patients 
Evaluated 


Active Treatment 
DAEs Median %  


[95% CrI] 


Median Odds 
Ratio  


[95% CrI] 


Random  
Naloxegol 12.5 
mg vs. placebo 


2 5 156 0.03 [0.01, 0.12] 0.6 [0.13, 2.58] 


Fixed  
Naloxegol 12.5 
mg vs. placebo  


2 5 156 0.03 [0.01, 0.09] 0.61 [0.18, 1.93] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 23 176 0.14 [0.05, 0.35] 
3.01 [0.96, 


10.33] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 23 176 0.14 [0.07, 0.27] 3 [1.32, 7.4] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 10 150 0.14 [0.03, 0.49] 3.01 [0.6, 17.81] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 10 150 0.14 [0.05, 0.37] 
2.98 [0.93, 


11.47] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 13 148 0.18 [0.04, 0.55] 
4.07 [0.83, 


23.45] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 13 148 0.18 [0.07, 0.44] 4.03 [1.34, 15] 


Random  
Naloxone PR 
(FRC) vs. 
placebo 


2 15 292 0.04 [0.01, 0.11] 0.73 [0.26, 2.36] 


Fixed  
Naloxone PR 
(FRC) vs. 
placebo 


2 15 292 0.03 [0.02, 0.06] 0.66 [0.33, 1.29] 


Random  
Naloxone (10 mg 
BD) vs. placebo 


1 5 51 0.29 [0.04, 0.94] 
7.65 [0.71, 


270.43] 


Fixed  
Naloxone (10 mg 
BD) vs. placebo 


1 5 51 0.27 [0.05, 0.9] 6.75 [0.9, 171] 


Random  
Naloxone (20 mg 
BD) vs. placebo 


1 6 51 0.34 [0.05, 0.94] 
9.62 [0.9, 
309.51] 


Fixed  
Naloxone (20 mg 
BD) vs. placebo 


1 6 51 0.31 [0.06, 0.92] 
8.34 [1.19, 


203.6] 


Random  
Naloxone (40 mg 
BD) vs. placebo 


1 9 50 0.47 [0.09, 0.97] 
16.2 [1.66, 


535.39] 


Fixed  
Naloxone (40 mg 
BD) vs. placebo 


1 9 50 0.43 [0.11, 0.95] 
13.99 [2.19, 


338.1] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.3929 


Abbreviations: BD, twice daily; Crl, credible interval; DAE, discontinuation due to adverse event; FRC, fixed 
ratio combination; OD once daily; QAD, every other day; PR, prolonged release.
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Table 179: Bayesian MTC Results for proportion of patients with TEAEs in the anticipated 
licensed population + Step 3 opioids  


  
   


Placebo 
Response 
Median %  
[95% CrI] 


 


Random  ---    0.38 [0.33, 0.44] --- 


Fixed  ---    0.38 [0.33, 0.44] --- 


Analysis 
Model 


Comparison 
Number 


of 
Studies 


Number of 
Patients 


with 
TEAEs 


Number of 
Patients 


Evaluated 


Active Treatment 
TEAEs Median %  


[95% CrI] 


Median 
Odds 
Ratio  


[95% CrI] 


Random  
Naloxegol 12.5 
mg vs. placebo 


2 64 156 0.41 [0.23, 0.61] 
1.11 [0.46, 


2.67] 


Fixed  
Naloxegol 12.5 
mg vs. placebo  


2 64 156 0.41 [0.32, 0.51] 
1.12 [0.71, 


1.76] 


Random  
Naloxegol 25 mg 
vs. placebo 


2 100 176 0.57 [0.36, 0.75] 
2.16 [0.91, 


5.11] 


Fixed  
Naloxegol 25 mg 
vs. placebo  


2 100 176 0.57 [0.48, 0.66] 
2.17 [1.4, 


3.36] 


Random  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 74 150 0.49 [0.24, 0.76] 
1.58 [0.5, 


5.11] 


Fixed  
Methylnaltrexone 
12 mg OD vs. 
placebo 


1 74 150 0.49 [0.4, 0.59] 
1.58 [1, 


2.47] 


Random  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.45 [0.21, 0.72] 
1.33 [0.42, 


4.3] 


Fixed  
Methylnaltrexone 
12 mg QAD vs. 
placebo 


1 67 148 0.45 [0.36, 0.55] 
1.33 [0.85, 


2.1] 


Heterogeneity (sqrt [tau]) Random model (median)  --- 0.482 


Abbreviations: Crl, credible interval; OD once daily; QAD, every other day; TEAE, treatment-emergent 
adverse event. 
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10.22 Appendix 21: Forest plots for the MTC analysis 


Forest plots were generated for the MTC analysis of the anticipated licensed population 


and the anticipated licensed population + Step 3 opioids subgroup. The relative 


treatment effect can be visualised against other comparisons for 1) each treatment 


versus placebo, 2) naloxegol 12.5 mg versus other treatments, and 3) naloxegol 25 mg 


versus other treatments. These forest plots are provided in the embedded file below. 
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10.23 Appendix 22: non-RCT studies identified in the 
systematic review 


Summary of methodology of relevant non-RCTs: KODIAC 16 (59) 


The methodology of KODIAC 16 is presented in Table 180. 


Table 180: Methodology of KODIAC 16 


Study no. 
(acronym) 


KODIAC 16 (D3820C00016) 


Study objective To characterise the PK of naloxegol after single oral dose and through 
population PK in paediatric patients with OIC 


Location Conducted at eight sites in The Netherlands, Spain, and the UK 


Design Phase I, open-label, multicentre study 


Inclusion criteria  Ages 6 months to 18 years 


 Receiving, or are about to receive, acute or chronic treatment with 
opioids for malignant or non-malignant pain 


 Newly diagnosed constipation, a history of constipation treated with 
laxatives, or expected to develop constipation after opioid treatment  


Exclusion criteria  Current acute or chronic use of methadone 


 History of neoplasm or an ongoing gastrointestinal-related issue 


 Signs or symptoms of gastrointestinal obstruction 


 History of prolonged neutropenia or thrombocytopenia with clinical 
sequelae 


 Need for mechanical ventilation 


 Patients currently receiving the first cycle of chemotherapy 


Duration of study  Study start date: July 2014 


 Estimated study completion date: January 2017 


Method of 
randomisation 


N/A: non-randomised 


Method of blinding 
(care provider, 
patient and outcome 
assessor) 


N/A: open-label study 


Interventions, 


N randomised 


 12.5 mg naloxegol – age group ≥12yr to <18yr – Lower dose 


 25 mg naloxegol – age group ≥12yr to <18yr – Higher dose 


 12.5 mg naloxegol – age group 6yr to <12yr – Lower dose 


 25 mg naloxegol – age group 6yr to <12yr – Higher dose 


 12.5 mg naloxegol – age group 6months to <6yr – Lower dose 


 25 mg naloxegol – age group 6months to <6yr – Higher dose 


8 patients per arm planned; study is not yet recruiting 


Comparators, 


N randomised 


None 


Permitted 
concomitant 
medications 


Not stated 


Disallowed Not stated  
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Study no. 
(acronym) 


KODIAC 16 (D3820C00016) 


concomitant 
medications 


Discontinuation of 
study therapy 


N/A – study not yet recruiting 


Assessments Not stated 


Primary outcomes 
(including scoring 
methods and timings 
of assessments) 


 Pharmacokinetics after single oral dose 


o Timings of assessments: Day 1: pre-dose (within 30 minutes 
prior to drug dosing), 0.5, 1, 2, 4, 6, 8, 10 and 24 hours 


o Scoring methods:  


 AUC from zero extrapolated to infinity 


 AUC from zero to the last quantifiable concentration 


 Maximum plasma concentration (Cmax) 


 Terminal half-life (t1/2λz) 


 Maximum plasma concentration (tmax) 


 MRT 


 Oral clearance (CL/F) 


 Volume of distribution during the terminal phase (Vz) 


 Apparent volume of distribution at steady state (Vss/F) 


Secondary outcomes 
(including scoring 
methods and timings 
of assessments) 


 Pharmacokinetics after multiple, once-daily oral dosing 


o Timings of assessments: Day 7 pre-dose (within 30 min prior to 
drug dosing) and after 4 hours. 


o Scoring methods: accumulation ratio calculated from AUC of 
Day 7/AUC of Day 1, determined by population PK modelling 


 Palatability of naloxegol liquid drug formulation using VAS, willingness 
to swallow, etc. 


o Timings of assessments: Day 1 and Day 2 after dose. 


o Scoring methods: 


 For age group ≥6 years to <18 years: VAS with facial 
hedonic scale.  


 For age group ≥6 months to <6 years: willingness to swallow, 
patients’ behaviour indicative of a negative response and the 
response to the taste of naloxegol liquid formulation 
compared to patients’ response to all other oral medications 
currently being given. 


 Ability of the patient to swallow the tablet 


o Timings of assessment: Day 1 and Day 2 after dose 


o Scoring methods: Study nurse assessment 


 Safety in terms of adverse events 


o Timings of assessments: from the point ICF is signed until the 
follow-up visit (Week 26) 


o Scoring methods: 


 Laboratory tests (clinical chemistry, haematology, urinalysis), 
physical examination, vital signs 


 ECG 


 Pain (pain intensity scale: e.g. 21 numbered VAS, facial pain 
scales and FLACC scales) 


 Opioid withdrawal (withdrawal assessment tool-1 (WAT-1) 
assessments. Time frame: adverse event will be collected 
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Study no. 
(acronym) 


KODIAC 16 (D3820C00016) 


from the point ICF is signed until the follow-up visit (Week 
26) 


 Clinical outcome measures (by assessment of BM) 


o Timings of assessments: from Day 1 until Week 26 


o Scoring methods:  


 Time (hours) to first post dose BM 


 Number of days with BM per week 


 % days with BM during treatment 


 Clinical outcome measures (by assessment of laxative use) 


o Timings of assessments: from Day 1 to Week 26 


o Scoring methods:  


 Laxative use within 24 hours prior to first dose 


 Number of days with laxative use per week 


 % days with laxative use during treatment 


 Pharmacokinetics after multiple, once-daily, oral dosing 


o Timings of assessments: Day 7. If patient discontinues treatment 
before Day 7, samples will be taken on the last day of study drug 
but not earlier than Day 4, after 3 full days of naloxegol 
treatment. Pre-dose (within 30 min prior to drug dosing) and 
after 4 hours. 


o Scoring methods:  


 Accumulation ratio calculated from Cmax of day 7. Cmax of 
Day 1 will be determined by population pharmacokinetic 
modelling 


Duration of follow-up Final data collection for primary outcome measure: January 2017 
(estimated) 


Analysis populations Not stated 


Statistical methods Not stated 


Abbreviations: AUC, assessment of area under the plasma concentration-time curve; ECG, 
electrocardiogram; FLACC, face, legs, activity, cry, consolability; ICF, informed consent form; MRT, mean 
residence time; OIC, opioid-induced constipation; PK, pharmacokinetics; VAS, visual analogue scale 


Critical appraisal of relevant non-RCTs 


A critical appraisal of KODIAC 16 is presented in section 10.6.1. 


Results of relevant non-RCTs 


There are currently no results from KODIAC 16 as patients are not yet being recruited. 
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10.24 Appendix 23: Efficacy results from KODIAC 7 


Key efficacy results 


Although KODIAC 7 was primarily designed as a safety extension study of KODIAC 4, 


patient reported outcome results as measured by the PAC-SYM, PAC-QoL and EQ-5D 


questionnaires were assessed in addition to the safety evaluations. In KODIAC 7, 


assessment of the PAC-SYM and PAC-QoL was based on the mITT analysis set, a 


subset of the ITT analysis set that included patients in the safety analysis set who had at 


least 1 assessment for PAC-SYM or PAC-QoL beyond Day 1 of the current study. 


Patient reported outcome results: PAC-SYM 


Across all three treatment groups, mean baseline domain scores indicated that patients 


were most affected by symptoms in the stool domain (moderate to severe). The 


improvement in mean domain scores of the PAC-SYM that were observed in the 12 


week KODIAC 4 RCT were maintained across all three treatment groups in the KODIAC 


7 extension study. In general, differences in PAC-SYM change from baseline scores 


observed between the naloxegol 12.5 mg and 25 mg groups vs placebo were of small 


magnitude and were in favour of greater improvement for naloxegol. 


Patient reported outcome results: PAC-QoL 


At baseline in the KODIAC 4 RCT, the lowest scores were observed in the satisfaction 


domain of the PAC-QoL, describing patients as being only “a little satisfied with their 


bowel function”. The improvements in PAC-QoL domains observed in KODIAC 4 were 


maintained across all treatment groups in KODIAC 7. In general, differences in change 


from baseline scores between naloxegol treatment groups and placebo were of small 


magnitude.  


Patient reported outcome results: EQ-5D 


The mean EQ-5D visual analogue scale (VAS) scores increased, from enrolment in 


KODIAC 4 to the end of treatment (Week 24) in KODIAC 7 for all three treatment groups. 


At Week 24, small improvements in the change from baseline were observed for the 


naloxegol 12.5 mg, 25 mg and placebo groups (4.2, 2.6 and 2.1 on a 100 point VAS 


scale, respectively). 
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10.25 Appendix 24: X 
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10.26 Appendix 25: Estimation of AE management cost 


This section provides details of the inputs used to determine costs per episode of AE 


associated with OIC. Unit costs were gathered from official published UK sources (Table 


181) and frequency of medical resource use associated with each AE was obtained by 


consulting KOLs (n=3) with expertise in management of OIC (Table 182). Where 


resource-use estimates differed between the KOLs, each person’s answers were 


weighted according to his or her confidence in them and then the average calculated. 


To calculate a weighted cost of AE per treatment arm, the sum of the costs of each AE 


and the distribution of AEs across each event of interest was evaluated and multiplied by 


the percentage of patients experiencing any AE (details of which are given in section 


6.9.2). The distribution of AEs for each treatment arm is presented in Table 183.
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Table 181: Unit costs of medical resource use items used in adverse event 
management 


Item Unit cost Source 


Inpatient care 
(per stay) 


£1606,98 


National Schedule of Reference Costs Year: 2012-13 - 
NHS Trusts and PCTs combined. Weighted average of 
Elective and Non-Elective Inpatient HRG Data (codes 
FZ90A, FZ90B).  


Outpatient care 
(per visit) 


£344.65 
National Schedule of Reference Costs Year: 2012-13 - 
NHS Trusts and PCTs combined. Weighted average of Day 
Cases HRG Data (codes FZ90A, FZ90B).  


Emergency care 
(per visit) 


£112.00 
Unit Costs of Health & Social Care 2012. PSSRU. Section 
7.1 A&E services weighted average. 


GP visit £45.00 


Unit Costs of Health & Social Care 2013. PSSRU section 
10.8b, Per patient contact lasting 11.7  
minutes 


Nurse visit £18.08 


Unit Costs of Health & Social Care 2013. PSSRU, section 
10.1, Community nurse per hour of home visiting of £73. 
average duration of nurse visit in GP practice of 15.5 min, 
section 10.8b 


Specialist visit £140.00 


National Schedule of Reference Costs Year: 2012-13 - 
NHS Trusts and PCTs combined, Total outpatient 
attendance, Consultant lead outpatient attendance (code 
301M, gastrology).  


Stemetil (per mg) £0.01 
British National Formulary (BNF) December 2013. 
Available by subscription. Accessed 17Dec2013. 


Paracetamol (per 
mg) 


£0.00 
British National Formulary (BNF) December 2013. 
Available by subscription. Accessed 17Dec2013. 


Abdominal x-ray £28.00 
National Schedule of Reference Costs Year : 2012-13 - 
NHS Trusts and PCTs combined, Directly Accessed 
Diagnostic Services, Direct Access Plain Film 


MRI scan £169.00 
National Schedule of Reference Costs - Year 2012-13 - 
NHS trusts and NHS foundation trusts, diagnostic imaging 
(code RA01A). 


Liver function 
tests 


£1.00 
National Schedule of Reference Costs - Year 2012-13 - 
NHS trusts and NHS foundation trusts, Directly Accessed 
Pathology Services, clinical biochemistry (code DAPS04). 
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Table 182: Medical resource use frequency per adverse event


†
 


Adverse events Items % of patients with 
OIC using 


# used per adverse 
event


‡
 


Abdominal pain Inpatient care 5.37% 1.49 


Outpatient care 3.24% 1.29 


Emergency care 6.44% 1.94 


Physician consultation 25.84% 2.69 


Nurse visit 11.92% 3.34 


Specialist visit 0.86% 0.20 


Abdominal X-ray 13.80% 1.00 


MRI scan 0.80% 0.40 


Liver function tests 1.20% 0.40 


Flatulence Outpatient care 0.34% 0.60 


Emergency care 0.34% 0.60 


Physician consultation 1.79% 1.44 


Nurse visit 2.11% 1.64 


Vomiting Inpatient care 4.42% 1.75 


Outpatient care 3.93% 1.77 


Emergency care 5.59% 2.14 


Physician consultation 3.81% 4.15 


Nurse visit 2.68% 5.99 


Specialist visit 1.11% 0.67 


Stemetil 5.00% 30 mg for 5 days 


Abdominal X-ray 3.00% 0.6 


Nausea Inpatient care 2.65% 0.72 


Outpatient care 1.02% 0.66 


Emergency care 2.52% 0.70 
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Physician consultation 3.13% 2.61 


Nurse visit 3.92% 2.17 


Stemetil 10.00% 30 mg for 5 days 


Headache Outpatient care 0.34% 0.55 


Emergency care 0.34% 0.55 


Physician consultation 1.45% 0.80 


Nurse visit 2.38% 0.87 


Paracetamol 10.00% 4,000 mg for 3 days 


Diarrhoea Inpatient care 1.52% 1.56 


Outpatient care 2.56% 0.60 


Emergency care 2.30% 1.66 


Physician consultation 3.80% 2.66 


Nurse visit 1.15% 2.05 


Specialist visit 0.86% 0.26 


Abdominal X-ray 3.00% 0.60 


†
Source: Key opinion leader (KOL) inputs (n = 3). 


‡
Among patients who used the resource. 


  







 


Naloxegol (AstraZeneca) 445 


Table 183: Distribution of adverse events by treatment arm for which grade? 


 


Abdomin
al pain 


Flatulenc
e 


Vomitin
g 


Nausea Headach
e 


Diarrhoea 


Naloxegol 
25 mg (51, 
52) 


33.18% 12.15% 9.35% 16.82% 9.35% 19.16% 


SC MNTX 
QAD(56) 


33.82% 0.00% 16.18% 25.00% 0.00% 25.00% 


OXN(54, 
58) 


12.15% 12.15% 6.54% 30.84% 15.98% 22.43% 


Placebo 
(51, 52) 


25.00% 11.00% 13.00% 20.00% 12.00% 19.00% 


Placebo + 
rescue 
laxative 


25.00% 11.00% 13.00% 20.00% 12.00% 19.00% 


Abbreviations: MNTX, methylnaltrexone; OXN, naloxone-oxycodone; QAD, every other day; SC, 
subcutaneous. 


 







 


Naloxegol (AstraZeneca) 446 


Table 184: Adverse events costs 


Resource use 
items 


Abdominal 
pain 


Flatulence Vomiting Nausea Headache Diarrhoea 


Inpatient care £0.08 - £0.70 £0.02 - £0.02 


Outpatient care £14.40 £0.70 £0.23 £2.32 £0.64 £5.29 


Emergency care £13.99 £0.23 £1.16 £1.98 £0.21 £4.28 


GP visit £31.28 £1.16 £0.63 £3.68 £0.52 £4.55 


Nurse visit £7.20 £0.63 £0.70 £1.54 £0.37 £0.43 


Specialist visit £0.24 - £0.23 - - £0.31 


Stemetil £3.86 - £1.16 - - - 


Paracetamol £0.54 - - - £0.12 - 


Abdominal x-ray £0.00 - £0.50 - - £0.50 


MRI scan £0.08 - - - - - 


Liver function 
tests 


£14.40 - - - - - 


Total (2013 £) £71.61 £2.72 £49.09 £9.68 £1.87 £15.39 


Total (inflated 
to 2014 £) 


£72.71 £2.76 £49.85 £9.83 £1.90 £15.62 


Abbreviations: GP, general practitioner; MRI, magnetic resonance imaging. 
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10.27 Appendix 26: Diagnostic plots for transition A 


A linear pattern in these graphs indicates a good fit and suggests that the underlying 


distribution is possibly the one being tested. Conversely, a deviation from linearity 


indicates poor fit. 


The parametric plot for the exponential distribution (Figure 61) tests the negative natural 


log of survival against time. The dashed line represents the trend line which the 


observed data points should follow. In this plot it can be seen that the observed data 


points (red) do not follow the linear trend of the dashed line, suggesting that the 


underlying distribution is not likely to be exponential.  


Figure 61: Diagnostic plot for Naloxegol 25 mg: exponential 


 


 


The parametric plot for the Weibull distribution (Figure 62) tests the natural log of the 


negative natural log of survival against natural log of time. The dashed line represents 


the trend line which the observed data points should follow. The observed points deviate 


from a linear trend only slightly, especially in the beginning and tail sections of the curve, 


suggesting that the underlying distribution for the observed data may be Weibull.  
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Figure 62: Diagnostic plot for Naloxegol 25 mg: Weibull 


 


 


The parametric plot for the Log-Logistic distribution (Figure 63) tests the negative natural 


log of the survival odds against natural log of time. The dashed line represents the trend 


line which the observed data points should follow. The observed points only deviate from 


the linear trend slightly, suggesting that the underlying distribution for the observed data 


may be log logistic. 


Figure 63: Diagnostic plot for Naloxegol 25 mg: Loglogistic 
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The parametric plot for the log-normal distribution (Figure 64) tests the natural log of time 


against standard normal quartiles. The dashed line represents the trend line which the 


observed data points should follow. The observed points are very much aligned with the 


dashed trend line which suggests that this distribution may be the best fitting parametric 


distribution to the observed data.  


Figure 64: Diagnostic plot for Naloxegol 25 mg: lognormal 


 


 


Similarly, in the placebo arm, parametric plot for the exponential distribution (Figure 65) 


tests the negative natural log of survival against time. The dashed line represents the 


trend line which the observed data points should follow. In this plot it can be seen that 


the observed data points (green) diverge slightly from the linear trend of the dashed line, 


suggesting that the underlying distribution may not be exponential.  
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Figure 65: Diagnostic plot for Placebo: Exponential 


 


 


The parametric plot for the Weibull distribution (Figure 66) tests the natural log of the 


negative natural log of survival against natural log of time. The dashed line represents 


the trend line which the observed data points should follow. The observed points are 


closely aligned with the trend line, suggesting that the distribution underlying the data 


may be Weibull. 


Figure 66: Diagnostic plot for Placebo: Weibull 
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The parametric plot for the log-logistic distribution (Figure 67) tests the negative natural 


log of the survival odds against natural log of time. The dashed line represents the trend 


line which the observed data points should follow. The observed points follow the linear 


trend of the dashed line, which suggests that the underlying distribution for the observed 


data may be log logistic.  


Figure 67: Diagnostic plot for Placebo: Loglogistic 


 


 


The parametric plot for the log-normal distribution (Figure 68) tests the natural log of time 


against standard normal quartiles. The dashed line represents the trend line which the 


observed data points should follow. The observed points are very well aligned with the 


dashed trend line suggesting that log-normal distribution may be the best fit among the 


other distributions tested.  
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Figure 68: Diagnostic plot for Placebo: Lognormal 
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10.28 Appendix 27: Health state cost data inputs 


GP omnibus data  


 
Table 185: Constipation related resource use in the OIC state, excluding laxatives (Source: 
GP Omnibus Survey) 


Abbreviations: GP, general practitioner. 
Source GP omnibus survey (137) 


  


Items Anticipated licensed 
population  


Anticipated licensed 
population + Step 3 opioids 


Frequency 
(per cycle) 


Duration 
(days) 


Frequency 
(per cycle) 


Duration 
(days) 


Inpatient care 0 0 0 0 


Outpatient care 0.01 - 0.02 - 


Emergency care 0.01 1 0.01 1 


Physician consultation 0.39 - 0.41 - 


Nurse visit 0.13 - 0.16 - 


Specialist visit 0 - 0 - 


GP telephone consultation 0.29 - 0.3 - 


Enema 0 - 0 - 


Manual evacuation 0 - 0 - 


Haemorrhoid stapling 0 - 0 - 


Endoscopy 0 - 0 - 


Colonoscopy  0 - 0 - 


Abdominal X-ray 0 - 0 - 


Urea and electrolytes 0 - 0 - 


Full blood count 0 - 0 - 


Liver function tests 0 - 0 - 
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Table 186: Laxative use in the OIC state (source: GP Omnibus Survey) 


Laxative Anticipated licensed 
population 


Anticipated licensed 
population + Step 3 opioids  


Proportion 
patients 


receiving 


Dose (mg) per 
cycle 


Proportion 
patients 


receiving 


Dose (mg) per 
cycle 


Bisacodyl 6.2% 213 4.4% 207 


Polyethylene glycol 3350 / 
macrogol 


40.7% 58 42.6% 63 


Senna 17.0% 353 15.3% 283 


Docusate sodium 10.9% 6182 9.1% 6324 


Lactulose 15.5% 553 14.2% 586 


Co-danthramer 3.4% 42 6.7% 44 


Bisacodyl suppository 1.1% 263 1.8% 287 


Glycerol suppository 5.1% 51 5.9% 54 


Abbreviations: GP, general practitioner. 


 


Table 187 describes the inputs used to estimate the percentage change in laxative use 


that occurs when patients move from OIC to non-OIC (untreated) state, based on the 


various ways the patients may change their laxative usage. 


Table 187: Change in laxative use with constipation relief (source: GP Omnibus Survey) 


 Proportion of patients in 


whom you would: 


% of the initial 


laxative dose  


Continue laxative unchanged 51.2% 100% 


Change to increased laxative dose 4.0% 131.2% 


Change to reduced laxative dose 35.0% 56.8% 


Stop laxative 9.8% 0% 


 


Burden of illness data 


A prospective hybrid longitudinal study was conducted in 98 patients with OIC in the UK 


to estimate the healthcare resource utilisation associated with the condition. The study 


used a combination of a web-based, longitudinal patient survey, with retrospective data 


abstraction from medical records. For resource use items informed by patient survey, 


frequency per cycle is calculated from the weighted average estimates of baseline (t=0) 


survey and eight follow-up surveys over 24 weeks. For resource use items identified by 


the retrospective chart review, frequency per cycle is calculated in a similar fashion 


based on a total of 18 months of chart review data. Specifically, the weighted average 


estimate of chart review data collected from 12 months prior to the baseline patient visit 
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and again at the end of the prospective study period (Week 24) for each patient are 


considered in the analysis. 


Table 188: Constipation related resource use in the OIC state, excluding laxatives  


Abbreviations: GP, general practitioner; LIR, laxative inadequate response.
 


†
Value from BOI data is 0; in the model, GP omnibus data is used instead. 


Source: BOI study 


IMS data 


Please see section 10.15. 


  


Items Anticipated licensed 
population 


Anticipated licensed 
population + Step 3 opioids 


Frequency 
(per cycle) 


Duration 
(days) 


Frequency 
(per cycle) 


Duration 
(days) 


Inpatient care 0.03 4.67 0.1000 9.00 


Outpatient care 0.28 - 0.6112 - 


Emergency care 0.03 1.00 0.1000 1.00 


Physician consultation 0.01 - 0.0000 - 


Nurse visit 0.00 - 0.0085 - 


Specialist visit 0.00 - 0.0000 - 


GP telephone consultation
†
 0.29 - 0.30 - 


Enema 0.00 - 0.00 - 


Manual evacuation 0.00 - 0.00 - 


Haemorrhoid stapling 0.00 - 0.00 - 


Endoscopy 0.00 - 0.00 - 


Colonoscopy  0.00 - 0.00 - 


Abdominal X-ray 0.00 - 0.00 - 


Urea and electrolytes 0.00 - 0.00 - 


Full blood count 0.00 - 0.00 - 


Liver function tests 0.00 - 0.00 - 
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Table 189: Profile of Opioid Use for Naloxegol 25 mg  


 Scenario Proportion 
of patients 
receiving 


Average dose 
per cycle (mg) * 


1. Exclusive use of morphine 100% 56.0 


2. Exclusive use of oxycodone 100% 45.8 


 Source: AstraZeneca IMS data 
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Table 190: Unit Cost inputs 


Items Unit cost Source  


Inpatient care £1,631.81 


National Schedule of Reference Costs Year: 2012-13 - 
NHS Trusts and PCTs combined. Weighted average of 
Elective and Non-Elective Inpatient HRG Data (codes 
FZ90A, FZ90B). Inflated to 2014 


Outpatient care £349.98 


National Schedule of Reference Costs Year: 2012-13 - 
NHS Trusts and PCTs combined. Weighted average of 
Day Cases HRG Data (codes FZ90A, FZ90B). Inflated 
to 2014. 


Emergency care £116.50 
Unit Costs of Health & Social Care 2012. PSSRU. 
Inflated to 2014. 


GP visit £45.70 
Unit Costs of Health & Social Care 2013. PSSRU. 
Inflated to 2014. 


Nurse visit at the 
surgery 


£18.36 
Unit Costs of Health & Social Care 2013. PSSRU. 
Inflated to 2014. 


Community nurse hourly 
rate for home visit 


£71.08 
Unit Costs of Health & Social Care 2013. PSSRU. 
Inflated to 2014. 


GP telephone 
consultation 


£23.55 
Unit Costs of Health & Social Care 2011. PSSRU. 
Inflated to 2014. 


Enema £35.54 
Unit Costs of Health & Social Care 2013. PSSRU (code 
10.1). Inflated to 2014. – correspond to 30 min of a 
community nurse home visit 


Manual evacuation – 
assumed to correspond 
to Intermediate Large 
Intestine Procedures 19 
years and over (FZ50Z) 


£149.85 


National Schedule of Reference Costs Year : 2012–13 - 
NHS Trusts and PCTs combined (code FZ50Z). Inflated 
to 2014.  


Haemorrhoid stapling – 
assumed to correspond 
to Intermediate Anal 
Procedures 19 years 
and over (FZ22A) 


£125.05 


National Schedule of Reference Costs Year : 2012–13 - 
NHS Trusts and PCTs combined (code FZ22A). Inflated 
to 2014. 


Endoscopy £161.07 
National Schedule of Reference Costs Year : 2012–13 - 
NHS Trusts and PCTs combined (code FZ27C). Inflated 
to 2014. 


Colonoscopy £282.83 
National Schedule of Reference Costs Year : 2012–13 - 
NHS Trusts and PCTs combined (code FZ51Z and 
FZ53Z). Inflated to 2014. 


Abdominal X-ray £28.72 
National Schedule of Reference Costs Year: 2012–13 - 
NHS Trusts and PCTs combined (code DAPF). Inflated 
to 2014. 
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Items Unit cost Source  


Urea and electrolytes £1.00 
National Schedule of Reference Costs - Year 2012–13 - 
NHS trusts and NHS foundation trusts (code DAPS04). 
Inflated to 2014. 


Full blood count £3.00 
National Schedule of Reference Costs - Year 2012–13 - 
NHS trusts and NHS foundation trusts (code DAPS05). 
Inflated to 2014. 


Liver function tests £1.00 
National Schedule of Reference Costs - Year 2012–13 - 
NHS trusts and NHS foundation trusts (code DAPS04). 
Inflated to 2014. 


Bisacodyl (per mg, as a 
rescue laxative) 


£0.0075 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Polyethylene glycol 
3350 / macrogol (per 
mg) 


£0.0170 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Senna (per mg) £0.0286 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Docusate sodium (per 
mg) 


£0.0007 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Lactulose (per mg) £0.0141 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Co-danthramer £0.0007 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Bisacodyl suppository £0.0294 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Glycerol suppository £0.0490 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Morphine oral 
immediate release 


£0.0095 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Morphine oral controlled 
release 


£0.0095 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Morphine injectable £0.0443 British National Formulary (BNF) September 2014. 
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Items Unit cost Source  


Available by subscription. Accessed 22 September 
2014. 


Oxycodone £0.0630 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Fentanyl (transdermal) £0.1459 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Buprenorphine 
(transdermal) 


£0.4543 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22Sep2014. 


Hydrocodone or 
dihydrocodeine 


£0.0065 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Methadone £0.0101 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 


Hydromorphone £0.1212 
British National Formulary (BNF) September 2014. 
Available by subscription. Accessed 22 September 
2014. 







 


Naloxegol (AstraZeneca) 460 


10.29 Appendix 26: Calculation of average age of cancer pain 
patients in the model 


Age 72 years was chosen as the starting age in the model for patients with cancer pain. 


This value was derived using data from the Office for National Statistics (ONS) for 


registrations of newly diagnosed cancer cases for England (138). Ideally, data 


corresponding to the typical age for pain onset in UK cancer patients would have been 


used but no such data were found. The ONS dataset presents age of registration of 


newly diagnosed cancer by 5 year age band, for ‘all registrations’ (ICD-10 codes C00-


C97, D00-D48), ‘all cancers’ (C00-C97) and by individual cancer site. Data for ‘all 


cancers’ were chosen for purposes of simplicity, as naloxegol’s contraindications have 


not yet been confirmed.  The median age was found to lie in the 70-74 years age band 


and the mean age, calculated using the midpoint of each 5 years age band, was found to 


be 72.3 years.  As such, age 72 years was applied as the starting age in the model. 
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Dear Zavy 


 


The Evidence Review Group, Kleijnen Systematic Reviews Ltd, and the NICE team have 


now had an opportunity to take a look at the submission received on the 5 November 2014 


by AstraZeneca. In general terms they felt that it is well presented and clear. However, the 


ERG and the NICE technical team would like further clarification relating to the clinical and 


cost effectiveness data.    


 


Both the ERG and the NICE team will be addressing these issues in their reports.  


 


We request you to provide a written response to this letter to the Institute by 5pm, Friday 12 


December 2014. Two versions of this written response should be submitted; one with 


academic/commercial in confidence information clearly marked and one from which this 


information is removed. 


 


Please focus on responding to the main questions first.  However, please note we have 


designated some questions as lowest priority (questions 76 to 82). We would appreciate if 


you could respond to all the clarification questions in the timescale above.   


Please underline all confidential information, and separately highlight information that is 


submitted under ‘commercial in confidence’ in turquoise, and all information submitted under 


‘academic in confidence’ in yellow. 


 


If you present data that is not already referenced in the main body of your submission and 


that data is seen to be academic/commercial in confidence information, please complete the 


attached checklist for in confidence information. 


 


Please do not ‘embed’ documents (i.e. PDFs, spreadsheets) within your response as this 


may result in your information being displaced or unreadable. Any supporting documents 


should be emailed to us separately as attachments or sent on a CD.  


 


If you have any further queries on the technical issues raised in this letter then please 


contact Richard Diaz, Technical Lead Richard.Diaz@nice.org.uk. Any procedural questions 


should be addressed to Lori Farrar, Project Manager Lori.Farrar@nice.org.uk in the first 


instance.  


 


Yours sincerely  


 


Dr Frances Sutcliffe 


Associate Director – Appraisals 


Centre for Health Technology Evaluation 


 



mailto:Richard.Diaz@nice.org.uk

mailto:Lori.Farrar@nice.org.uk
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Encl. checklist for in confidence information 


 


 


 


 
Section A: Clarification on effectiveness data 


1. Please provide an overview of all KODIAC trials, including the study design, details 


on the PICO and the follow-up period as well as reasons for exclusion from the 


submission, if applicable. 


2. Priority request: Please provide additional details on KODIAC 4 and 5.  


a) How many patients in each arm of the KODIAC 4 and 5 studies were from the UK 


and the US? 


b) Please specify which laxatives patients have failed previously. Do these include 


dietary fibre and lubricant agents (mineral oil)? 


c) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXX 


d) Please provide the number of bowel movements (BMs) for each arm in KODIAC-


4 and 5, with and without rescue remedy, for the intention-to-treat (ITT), laxative 


inadequate response (LIR) and inadequate response to 2 laxatives (2xLIR) 


populations. 


e) Please specify how many patients received the maximum dose of bisacodyl in 


KODIAC 4 and 5 for the ITT, LIR and 2xLIR populations, by treatment arm. 


3. Please confirm that all references have been correctly referenced. We noticed that 


references 2 and 3 are missing, i.e. the first reference is (1) followed by (4).  Please 


clarify for example, if this is caused by deleting these references without updating the 


reference list accordingly? 


4. The following reference was not in the reference pack and should be provided: 


 Coyne K, Margolis MK, Wilson H, Thompson C, Chen J. Final report for 


longitudinal study of patients with opioid-induced constipation (12AST11894/A-


12292.333). 2014 


5. On page 27, it is described that another study (KODIAC 6) had to be terminated due 


to “severe recruitment difficulties”.  Please describe these difficulties in more detail. 


6. Page 28 describes that “Naloxegol will only be contraindicated in the following 


patients with cancer pain:  


 Patients with underlying cancer who are at a heightened risk of gastrointestinal 


(GI) perforation, such as those with;  


o underlying malignancies of the GI tract or peritoneum  


o recurrent or advanced ovarian cancer  


o vascular endothelial growth factor inhibitor treatment” 


Please provide the evidence for this statement or a draft EPAR if it includes the 
requisite information. 


7. On page 31 of the submission, the company states “Naloxegol should be prescribed 


with caution in patients with clinically important disruptions to the blood brain barrier 
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(e.g. advanced Alzheimer’s, active multiple sclerosis, CNS metastases, primary brain 


malignancies etc.).” Can you provide references for this statement? Are data on 


these groupings captured? 


8. Priority request: Rectal intervention is included in the scope as a comparator, but 


has not been included as a comparator in the submission. Please clarify the rationale 


for the decision not to include this as a comparator. 


9. Priority request: Please explain why the definition of ‘inadequate response to 


laxatives’ in the submission differs from the definition of ‘inadequate response to 


laxatives’ in previous NICE technology appraisals: "Treatment with at least two 


laxatives from different classes, at the highest tolerated recommended doses for at 


least 6 months has failed to provide adequate relief." 1-3 


10. On page 47 of the submission, it states that “XXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXX”. However, the referenced document 


states that 10 clinicians out of 34 agreed. Please provide an explanation for the 


statement on page 47. 


11. On page 39 of the submission it states that “For patients who experience 


severe/persistent/worsening GI adverse events, consideration may be given to 


reducing the dose of naloxegol to 12.5 mg”.  


 What proportion of patients experienced these adverse events in the KODIAC 


trials, and how many patients had dose reductions because of this or because 


of other reasons?  


 Please explain whether this was taken into account in the model and, if not, 


provide a rationale for this (both in terms of costs and in reduced 


effectiveness of naloxegol in these patients). 


12. Please confirm that the LIR population refers to all patients randomised with these 


characteristics (i.e. inadequate-laxative-response within ITT population). 


13. Please clarify how long patients need to have been continuously on opioids to be 


eligible for treatment with laxatives? 


14. Is rectal intervention permitted within the care profile of those defined as laxative 


intolerant and hence eligible for naloxegol or does the period on treatment start again 


after rescue medication has been implemented? 


15. Please clarify whether switching within class of laxatives is permitted prior to 


designation of laxative intolerance. Is it possible that one laxative in the same class 


as another can be more effective? 


16. Priority request: On page 37 of the submission, it states: “…In the absence of RCT 


data demonstrating the head-to-head efficacy of naloxegol versus laxatives, trial data 


from KODIAC 4 and 5 comparing spontaneous bowel movements (SBMs) – those 


BMs that occurred without the need for rescue medication (bisacodyl) in the last 24 


hours – with total BMs in the placebo plus rescue bisacodyl arm – those BMs that 


occurred as a result of rescue bisacodyl – will be used as a proxy for stimulant 


laxative used PRN. An additional analysis comparing total BMs in the naloxegol plus 


rescue bisacodyl arm with total BMs in the placebo plus bisacodyl arm will 
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demonstrate the effectiveness of naloxegol when used in combination with stimulant 


laxative used PRN.” Please clarify the following:  


a) Is response according to any bowel movement (BM) used as an outcome for any 


treatment/treatment arm/comparator?  


b) If it is then:  


o which treatments/treatment arm/comparator is it used for  


o which analyses i.e. for clinical effectiveness, cost effectiveness or both?  


c) Is the effectiveness of naloxegol plus bisacodyl estimated using spontaneous 


bowel movement or BM in the definition of response?  


d) Can the company confirm that there is no data on the response to any laxative 


other than bisacodyl e.g. senna, either in the form of a trial vs. placebo or vs. 


bisacodyl in a similar population? 


17. According to page 218, "Senna is the most commonly used stimulant laxative in the 


UK".  


a) Are there any studies comparing the effectiveness of bisacodyl compared with 


senna? 


b) If so, please describe and explain why these studies were not considered 


relevant by the company? 


18. Priority request: Bisacodyl is used as a proxy for laxatives; therefore, please 


provide clinical trial data for bisacodyl:  


a) What is the relative effectiveness of bisacodyl compared with other laxatives?   


b) Please confirm whether any systematic searches were conducted to identify 


other trials which could have contributed to indirect and/or mixed treatment 


comparison (page 214), e.g. laxatives vs. placebo? If none were conducted, 


please provide a rationale for this approach? 


19. Please explain why a “wash-out period” was not reported for the trials? A wash out 


period and is used in trials to ensure that no latent effect of earlier treatment 


contaminates the results in a trial situation3 Please explain if a wash out period was 


considered to be unfeasible or unwarranted.  


20. How was “usual care” defined in KODIAC 8 (page 46)? 


21. Priority request: Please provide a list of the 26 studies excluded for section 6.1 


(according to figure 2). 


22. On page 72, a subpopulation of patients is described as having “an inadequate 


response from at least 2 classes of laxatives for ≥4 days in the 2 weeks prior to study 


entry or reported unsatisfactory laxation from ≥1 additional laxative class from the 6 


month OIC history prior to screening”.  


a) Please provide details on length of the period of opioid use for the included trials? 


b) Explain whether there is a minimal period of opioid use for the eligible population 


in the trials .If there isn’t, please state the reasons.  


c) Provide frequency distributions of opioid usage for the trials. 


23. Table 5 lists the “Naloxegol Phase II” trial which included “Adult OIC patients with 


non-cancer or cancer-related pain”. However, according to section 10.10.6 “treatment 


with opioids for cancer-related pain” was excluded. In addition, figure 2 lists 5 studies 


that were excluded due to “malignant pain”.  


a) Please explain these discrepancies. 
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b) If cancer-related pain was included, please provide results for this subgroup. 


24. Table 6 lists one “relevant non-RCT”. Please justify the inclusion as the population is 


outside the scope. 


25. Priority request: Page 73 lists an additional subgroup (2xLIR). The 2xLIR population 


is closer to NICE's definition of inadequate responders. Given this, please provide 


further clarification for why you did not provide the same data for the 2xLIR 


population as for the LIR population, and the same analyses (meta-analyses, and 


network MA) and economic model in the submission? 


26. On page 77, there is a discrepancy between the second bullet point (“5.3%, 9.2%, 


and 2.5% of patients in the naloxegol 12.5 mg, 25 mg and placebo groups, 


respectively”) and the following text (“Discontinuations as a result of adverse events 


occurred in 5 (4.3%), 11 (9.2%), and 3 (2.5%) patients in the naloxegol 12.5 mg, 25 


mg and placebo groups, respectively.”). Please clarify which statement is correct? 


27. Please provide further details, e.g. frequency count, on the days “patients had taken 


more than one laxative class for at least 4 days in the two weeks prior to baseline...” 


(Page 78). 


28. Table 39 lists “History of chronic constipation” as a key exclusion criterion for the BOI 


study. Can you please explain why this was done and why this study is still relevant? 


29. Table 189 is entitled “Profile of Opioid Use for Naloxegol 25mg” but has “exclusive 


use of morphine” at 100% and exclusive use of oxycodone at 100%. Please provide 


an explanation for the inclusion of this table and its reported values.  


30. EMA states that "On 25 September 2014 the Committee for Medicinal Products for 


Human Use (CHMP) adopted a positive opinion, recommending the granting of a 


marketing authorisation for the medicinal product Moventig, 12.5 mg and 25 mg, film-


coated tablet intended for the treatment of opioid-induced constipation (OIC) in adult 


patients who have had an inadequate response to laxative(s)”. Did EMA provide a 


definition of what was meant by "an inadequate response to laxative(s)"? Please 


provide the definition if possible. 


 


Section B: Clarification on Meta-analysis and Mixed Treatment Comparison 


 


31. Page 127 states that "Direct meta-analysis of the two included RCTs evaluating 


methylnaltrexone compared with placebo was not undertaken due to dosing 


differences (one study of subcutaneous methylnaltrexone and one study of oral 


methylnaltrexone)". Please explain why these 2 studies could be combined in the 


MTC analyses section 6.7.2. 


32. According to page 127, 2 of the naloxone trials were also excluded due to reporting 


of results at different timepoints. These studies were evaluated separately. Please 


explain why these two 4/5-week studies were combined in the MTC analyses in 


section 6.7.2  and compared with 12-week studies for naloxegol. 


33. Priority request: Given the limited number of trials included in the direct comparison 


meta-analysis (page 128), please provide a rationale for the random effects empirical 


based methods and present forest plots for all meta-analyses. 


34. Priority request: Table 56 presents “DIC values for random vs fixed effects models”. 


“Based on the results of the DIC analysis, a random effects model was chosen over a 
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fixed effects model”. Please provide a rationale for choosing the random effects 


model considering table 56 indicates smaller (i.e. better) DIC values for the fixed 


effects model. 


35. For section 6.7:  


a) Did the non-naloxegol studies include the relevant population (anticipated 


license)? Please define these populations if possible. 


b) Please provide complete study characteristics for all included studies (by 


treatment arm) in the MTC: Methodology, see Table 7; Eligibility criteria, see 


Table 8; Characteristics of patients, see Table 9 and 10; Outcomes, see Table 


11; Analyses, see Table 12; Participant flow, see Fig 4 and 5. 


36. Section 7.3.1, tables 90 and 92 (MS page 245) show the response rates for 


naloxegol based on the trial and the MTC. This shows a clear difference. Please 


confirm that response for the MTC analysis is the same as the model definition of 


response (as opposed to the clinical effectiveness definition of response)?  


37. Priority request: Please provide a full MTC analysis for the model including placebo, 


placebo plus bisacodyl and naloxegol plus bisacodyl, i.e. please expand the current 


MTC to include all comparators. 


 


Section C: Clarification on cost-effectiveness data 


38. The economic analysis is based on the premise that the eligible population has failed 


on a single laxative. This means that switching of treatments (other than to defined 


comparators or the intervention) is not an issue. XXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


XXXXXXXXXXXXXXXXXXXXXXXXXXXX4). It would be useful if the company could 


consider the impact of permitted switching between different treatments which would 


also help place naloxegol at the most cost-effective position in the care pathway.  


39. Priority request: In the CSRs of KODIAC 4 and 5 (pages 104 and 106, respectively) 


it states: “A complete analysis of the EQ-5D to calculate QALYs to support health 


economic analyses for payers is reported separately.” Please provide these reports. 


40. On page 23, you state that “Results are also presented for naloxegol 25 mg plus 


bisacodyl to demonstrate the cost-effectiveness of naloxegol when used in 


combination with a stimulant laxative. This scenario is considered most clinically 


relevant given the multifactorial nature of constipation and clinical guidance obtained 


via an advisory board and AstraZeneca sponsored research”.  


a) Please clarify how this clinical guidance was identified (consensus, majority etc.)? 


b) In light of this statement, please comment on the most appropriate choice for the 


base case in the cost-effectiveness model? The statement suggests that 


naloxegol 25 mg vs. placebo is not the best choice for the base case. 


41. Priority request:  In the section 6.5.4, page 88, table 17 and page 89, table 18 


shows that the response rate of naloxegol differs between LIR and non-LIR patients, 


while the response rate of placebo is more or less similar between LIR and non-LIR 


patients. Consequently, the efficacy of naloxegol differs between the LIR and non-
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LIR population. In anticipation of the license, the cost-effectiveness analysis is 


restricted to the LIR population. Please provide the inputs and results of the cost-


effectiveness analyses for all patients with OIC irrespective of response to previous 


laxatives as well as for the 2xLIR patients. 


42. Priority request: Please provide the details of the methodology of all surveys 


conducted to obtain resource use data, populate and/or validate the model (GP 


Omnibus, 29 clinician, Advisory board, 3 KOLs) & BOI data in appendices? Please 


consider the following sub-questions when providing your answers: 


a) Specific information about the advisory meeting as described in section 10.24 is 


missing. Please provide more detailed information about the questions asked 


during the advisory meeting held on July 16-17, 2014.  


b) Please specify if experts participated in more than one survey/meeting(s)? 


43. Section 7.2.2 on page 237: it is mentioned that “Patients in the ‘OIC’ and ‘non-OIC 


(untreated)’ states use rescue therapy (e.g. laxatives) as required, with the laxative 


use in the ‘non-OIC (untreated)’ state being prophylactic.” Please clarify how the 


laxative use in non-OIC (untreated) can be rescue therapy and prophylactic at the 


same time. 


44. Priority request: Please explain why throughout the health economic analyses data 


have been pooled from KODIAC 4 and 5 rather than performing meta-analyses.  


45. Please specify the y-axis (i.e. the measure of differences) on the graph in section 


7.3.7 on page 252, figure 17, and explain the inclusion (in the key of the chart) of 


non-OIC (on treatment) patients (late responders) in this comparison:  


46. In section 7.3.7, please provide diagnostic plots (cumulative log-hazard) with both 


treatment groups in one plot. Please explain why the same parametric function was 


chosen for naloxegol and placebo and provide the results of the statistical tests (or 


graphs) that justify the assumption of proportional hazards in the health economic 


model. 


47. In section 7.3.7, please provide more detail about the procedure to get to the per-


cycle probabilities and whether the face-validity of these probabilities been checked 


with clinical experts. 


48. Please provide the following reference as referenced in section 7.4.2, page 264 of 


the submission: 


 Bell T, Annunziata K, Leslie JB. Opioid-induced constipation negatively impacts 


pain management, productivity, and health-related quality of life: findings from the 


National Health and Wellness Survey. J Opioid Manag. 2009 May-Jun;5(3):137-


44. 


49. Please provide more information about the differences in quality of life between 


patients with and without OIC as this is not described in the poster by Annunziata  et 


al.5. 


50. Priority request: Different definitions of OIC status have been used in the trial and in 


the model. Please clarify which definition was used to define OIC in the context of the 


utility analyses.  


51. Priority request: The distinction in utilities between treatment and time is based 


upon an analysis using the change in utility score as the dependent variable (Table 


103, page 266). Since the economic model does not specifically incorporate the 
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change in utility, but the utility values itself, please provide a rerun of the analysis, 


now using absolute utility rather than change in utility as the dependent variable. 


52. The random mixed effect model includes OIC as an independent variable. Please 


clarify at what time point this OIC status was measured.  


53. Priority request: Please provide more details regarding the model selection as seen 


in table 103, e.g.  


a) How was this model selected and which covariance structure was assumed?  


b) Were other interactions included?  


c) Please also show the results including all interaction terms.  


d) Additionally, can you please provide a test of the selected model versus a model 


without interactions?  


54. Table 106 describes non-treatment specific inputs for OIC and non-OIC. Please 


explain why the utility of the OIC state is different to the utility of the OIC state as 


reported in Table 104 and 105. Please specify for table 106 the source in a similar 


way as in table 104 and 105. 


55. An alternative tariff has been used in a scenario analysis (MS page 269) with the 


argument that the underlying condition might cause patients to be in the worst health 


state and that the HRQOL is also evaluated without an additional decrement of being 


in the worst health state. Two questions arise with this assumption: 


a) Patients with OIC almost certain have an underlying condition which influence 


HRQOL. The exclusion of the effect of this underlying condition means that only a 


specific aspect of HRQOL is measured instead of an overall assessment of 


HRQOL. Since the goal is to have a generic assessment of HRQOL including 


comorbidities and side effects, please further justify the rationale for using this 


alternative tariff. 


b) The Wittrup-Jensen tariff is a Danish tariff and within their study five health states 


were explicitly compared using the Danish and UK tariff. It was shown that in all 


these five health states, the Danish tariff resulted in larger utilities. Please provide 


the justification for why this tariff could be used in the UK population. 


56. Table 109 shows the results of quality of life estimated from the literature. The quality 


of life is separately reported for OIC and non-OIC. However, the definition of OIC 


differs from the definition used in the economic evaluation. In the study of Penning 


van Beest et al. 6, OIC is defined according to patient responses regarding 


constipation and the use of laxatives. As it is therefore questionable whether the OIC 


group of this study is comparable with the OIC group in the economic evaluation, 


please provide more justification for using the utility of this study in a scenario 


analysis. 


57. Inclusion criteria of the systematic review of health-related quality of life data state 


that studies were restricted to patients with OIC. Please provide evidence that the 


quality of life in chronic constipation patients is different from the quality of life in OIC 


patients? If there is no difference, including studies evaluating quality of life in chronic 


constipation patients may increase the evidence base regarding quality of life, since 


only 6 studies were included in the review of HRQOL. 


58. Section 7.4.7 states that the utility inputs in the model were broadly similar to the 


utility values derived from the literature search, though it seems that the utility values 
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used as inputs are consistently larger than the utility values in the literature. Please 


explain why these values should be considered as broadly similar. 


59. In section 7.4.8, it is stated that the utility impact of AEs is captured by treatment-


specific utility inputs. However, treatment-specific utility inputs were only used in the 


comparison of naloxegol with placebo (+ bisacodyl). Please explain why no utility 


impact of AEs was assumed in the comparison of naloxegol versus MNTX and OXN. 


60. Priority request: Section 7.5.3 “No systematic search for resource use was 


completed. Clinicians were consulted to estimate the resource use associated with 


the management of constipation and associated adverse events for use in the 


economic model”. Please explain why no search was conducted and why other 


professional groups, like nurses were not consulted.  


61. Section 7.5.4 Please provide all the details regarding the clinical experts as 


requested in the template. 


62. Page 287 (section 7.5.7). The mean expected cost per AE was calculated as the 


weighted average of patients with Grade 3/4 events (and the corresponding unit cost) 


and patients with Grade 1/2 events (at a cost of £0). These costs were then 


summated to provide an overall total AE costs. However, no data is provided 


regarding the rates at which Grade 3/4 events and Grade 1/2 events occur to track 


the calculations. Please provide these data. 


63. Priority Request: Section 7.6.2. In the DSA, parameters are varied by ± 20%. 


However, the reported range could in reality be much larger or smaller for each 


parameter when confidence intervals (CI) are taken into account. Please provide a 


DSA with ranges based on 95% CI (instead of ± 20%).  


64. In section 7.7.2, figure 23 shows the number of patients in each health state over 


time for naloxegol. Was the assumption that all patients will be off naloxegol after 30 


cycles verified by clinical experts?  


65. Sections 7.7.5 & 7.7.6( pages 297 and 298 of the MS):  Could you please provide 


reasons why total costs of naloxegol (25mg) were £1,202 (table 122) and the same 


costs were £1,272 (table 123)? Furthermore, these differences in reporting are 


reflected on incremental cost differences as £185 and £256, respectively.  


66. Section 7.7.9 on page 312, table 132: Resource use of costs of managing 


constipation (in LIR population) indicates that differences in the GP omnibus survey 


(which was used in the base case) and BOI data (which was used in the scenario 


analyses) was 10 fold. Could you please explain the rationale of using GP omnibus 


survey values in the base case rather than the BOI? For example, which study 


provides a good proxy for quantification of costs of managing constipation in LIR 


population in the model, especially when clinical practice in the UK is considered? 


67. Section 7.7.9: Please provide the methodology on GP omnibus survey, as it is not 


included in any of the appendices.  


68. Section 7.8.1: The methods used to externally validate the model are very limited.  


a) Did experts validate the face validity of the results?   


b) Please provide a report about the technical validation that was performed 


externally. 


69. Section 10.10.6 on page 383. Was a language restriction applied in the screening of 


the cost-effectiveness studies?  







Level 1A 
City Tower 


Manchester 
M1 4BT 


United Kingdom 
 


+44 (0)845 003 7780 


 


70. Section 10.25, table 183: Distribution of adverse events by treatment arm. Please 


specify the grade of listed adverse events in this table. 


71. Section 10.28, appendix 26: Calculation of average age of cancer pain patients in the 


model was 72 years which was derived using data from the Office for National 


Statistics (ONS) for registrations of newly diagnosed cancer cases in England. On 


page 218:  section 6.10.4, the mean age of cancer patients was indicated to be 70 


years. Please provide clarification regarding the mean age of cancer patients used in 


the model. 


 


Section D: Literature searches 


72. Priority request: On page 47 you state that the systematic review conducted in 


October 2013 was an update to an existing 2008 Cochrane review, but provide no 


reference. Please confirm if the review you are referring to is:  


 McNicol ED, Boyce D, Schumann R, Carr DB. Mu-opioid antagonists for opioid-


induced bowel dysfunction. Cochrane Database of Systematic Reviews 2008, 


Issue 2. Art. No.: CD006332. DOI: 10.1002/14651858.CD006332.pub2. 


http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006332.pub2/abstract 


73. Priority request: According to page 47, “Laxatives were not included in this update 


as there was a lack of recent data and head to head studies versus naloxegol 


identified in the initial searches. It was therefore considered unlikely that any new 


data for laxatives would be available”. Please provide more details justifying this 


approach. 


74. Priority request: Please confirm if the searches reported in section 6.8 (non-RCT) 


and linked section 10.6 were also screened to identify papers of interest to other 


sections i.e. RCTs and Adverse Events. 


75. Priority request: Please confirm that the strategies reported in section 10.2 are the 


correct searches as they do not appear to match the search flow depicted on 


page 53.  


If these are the correct searches: 
a) Please provide clarification as to what the searches in 10.2 intended to retrieve 


and any additional strategies used for identifying papers on the required 


comparators for sections 6.1 and 6.7 


b) Page 47 mentions a range of searches used to inform this review, including 


update searches for the 2008 Cochrane review. The searches detailed in 


appendix 10.2 do not appear to match all those detailed on page 47. Please 


provide all relevant strategies. 


 


 
Lower priority questions: 
 


76. Page 20 refers to the “key KODIAC trial”. Please state which of the KODIAC trials 


you are referring to and provide a reference for this. 



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006332.pub2/abstract
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77. According to table 3, only English language studies were included. Please justify this 


approach. 


78. Figure 3 does not include reasons for exclusions for references excluded at 2nd pass. 


Please provide these reasons for exclusion. 


79. Table 7 state that 167 sites were used for KODIAC 5. However, the detailed numbers 


in the same table do not add up to 167. Please provide the correct numbers. 


80. Regarding the Medline search reported in 10.2: 


a) Whilst 10.2 states that this was run on Ovid, both the search flow on page 53 and 


the syntax reported would suggest that this is a Pubmed search. Please provide 


clarification. 


81. The ERG are unclear regarding whether the first set of terms in each search line of 


the Medline strategy are MeSH or freetext, as these details don’t appear in the 


strategy.  


a) Is this a formatting error?  


b) Please could you prove a clean copy of this strategy?  


82. Please explain the rationale of limiting the searches described in section 7.4.5 


(HRQL) and detailed in section 10.12 to English language only and discuss what 


effect this may have had on your results.  
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National Institute for Health and Care Excellence 
Level 1A 
City Tower 
Manchester 
M1 4BT 
United Kingdom 
 
 
 
 
12th December 2014 
 
 
Dear Lori,  
 
Thank you for the opportunity to respond to the clarification questions posed by the Evidence 
Review Group, Kleijnen Systematic Reviews Ltd, regarding the AstraZeneca submission for 
Moventig (naloxegol) [ID674]. Please find below responses to the clarification questions 
which I hope will be helpful. In summary AstraZeneca has provided a response to all 82 
questions posed however AstraZeneca would like to highlight the following: 
 


• The definition used in previous technology appraisals for inadequate response to 
laxatives is neither applicable nor clinically relevant to naloxegol and OIC  


• The KODIAC ITT data set should not be used to appraise naloxegol as this 
represents patients outside of the licensed indication and NICE can only make 
recommendations on the use of the technology for the population in line with the 
marketing authorisation 


• The 2xLIR data is neither warranted nor necessary for this appraisal as a robust 
clinical and cost effectiveness case has been put forward within the licensed 
population and a clinically relevant sub population (LIR and Step 3 Opioids) 
within the naloxegol STA submission    


• The MTC is utilised within the naloxegol STA appraisal to allow comparisons to 
methylnaltrexone and naloxone/oxycodone. However neither are considered 
appropriate comparators due to the differences in their respective indications, 
and thus decision problems and limited use in clinical practice   


 
I am also delighted to confirm that the European Commission adopted the decision to grant 
a marketing authorisation for Moventig on 8th December 2014.  
 
If you require any further information please let me know,  
 
Best regards, 
 
 
Stuart Mudunkotuwe 
AstraZeneca UK Ltd 
UK Market Access Manager 
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Abbreviations 
 


BLRSQ Baseline Laxative Response Status Questionnaire 


BM Bowel movement 


BMI Body mass index 


BNF British National Formulary 


BOI Burden of illness 


CEAC Cost-effectiveness acceptability curves 


CHMP Committee for Medicinal Products for Human Use 


CI Confidence interval 


CPRD Clinical Practice Research Datalink 


CSBM Complete spontaneous bowel movement 


CSR Clinical study report 


C-SSRS Columbia-Suicide Severity Rating Scale 


CV Cardiovascular 


DAE Discontinuation due to adverse event 


DDW Digestive Disease Week 


DSA Deterministic sensitivity analysis 


DIC Deviance information criterion 


EMA European Medicines Agency 


EQ-5D EuroQol 5 Dimension 


ERG Evidence Review Group 


GI Gastrointestinal 


GP General practitioner 


HCRU Healthcare resource use 


HES Hospital episodes statistics 


HRQL Health-related quality of life 


ICER Incremental cost-effectiveness ratio 


ITT Intent-to-treat 


LAR Laxative adequate responder 


LIR Laxative inadequate responder 


LUR Laxative unknown responder 


LYG Life years gained 


MACE Major adverse cardiovascular events 


MED Morphine equivalent dose 


MEU Morphine equivalent dose units 


mHS Modified Himmelsbach scale 
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MNTX Methylnaltrexone 


MTC Mixed treatment comparison 


N/A Not applicable 


NHS National Health Service 


NKTR-118 Naloxegol 


OD Once daily 


OIC Opioid-induced constipation 


OR Odds ratio 


OTC Over the counter 


OXN Oxycodone plus naloxone 


OXY Oxycodone 


PAC-QoL Patient Assessment of Constipation Quality of Life 


PAC-SYM Patient Assessment of Constipation Symptoms questionnaire 


PAMORA Peripherally acting mu-opioid receptor antagonist 


PBAC Pharmaceutical Benefits Advisory Committee 


PK Pharmacokinetics 


PNS Peripheral nervous system 


PP Per-protocol 


PR Prolonged release 


PRO Patient reported outcome 


PSA Probabilistic sensitivity analysis 


QAD Every other day 


QALY(s)  Quality adjusted life year(s) 


RCT Randomised controlled trial 


RR Relative Risk 


SAE Serious adverse event 


SBM Spontaneous bowel movement 


SC Subcutaneous 


SD Standard deviation 


SE Standard error 


SOC Standard of care 


SmPC Summary of product characteristics 


STA Single technology appraisal 


TEAE Treatment emergent adverse event 
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Section A: Clarification on effectiveness data 
 


 
1. Please provide an overview of all KODIAC trials, including the study design, 


details on the PICO and the follow-up period as well as reasons for exclusion 


from the submission, if applicable. 


The designation of KODIAC to naloxegol studies has been used to simplify the 
referencing of the studies.  It is applicable to all studies conducted following the 
licensing of naloxegol by AstraZeneca from Nektar Therapeutics.  Studies with the 
internal AstraZeneca study code D3820C000xx can be considered as KODIAC 
studies with the xx expressed in numbers giving the KODIAC study reference 
number.  
 
The naloxegol clinical program consisted of: 
 
Phase 1 studies: 14 Phase I studies investigated the biopharmaceutics and clinical 
pharmacology of naloxegol in 438 volunteers, including 24 subjects with varying 
degrees of hepatic impairment and 16 subjects with varying degrees of renal 
impairment.  A brief summary of these 14 studies is shown below in Figure 1 and 
further information is available in the redacted CHMP assessment report.  Two of 
these Phase I studies were included in the NICE submission for naloxegol 
(D3820C00009: KODIAC 9 and D3820C00010: KODIAC 10) as they contained 
additional safety data in patients with renal and hepatic impairment respectively.  
PICO information for these two studies is included in Table 1.  The remaining 12 
Phase I studies were excluded from the NICE submission as they did not contain 
efficacy outcomes or relevant safety data to the submission. 
 
Figure 1. Summary of the naloxegol Phase I studies 


 
 
Phase II study: a single phase II study was conducted and is included in Table 1 
below.  
 
Phase III studies: two pivotal Phase III studies (KODIAC 4 & 5) were conducted as 
well as two Phase III longer term safety studies (KODIAC 7 & 8).  A further Phase III 
study (KODIAC 6) was initiated but closed prematurely due to recruitment difficulties.  
Further details on the Phase III studies are outlined in Table 1 below.  The 
recruitment difficulties that led to the closure of KODIAC 6 are discussed in the 
response to question 5 of this document.  
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Table 1. KODIAC Trials PICO Summary 


KODIAC trial number Study design Patient population Interventions Comparator(s) Outcomes 


Not assigned a 
KODIAC number 
(NCT00600119) 


A Phase 2, Double-
Blind, Multiple-Dose 
Escalation Study to 
Evaluate naloxegol in 
Patients With Opioid-
Induced Constipation 
(OIC) 
 


Chronic adult pain 
patients receiving 
opioid medication for 
at least 4 weeks and 
on a stable dose. 


Dose escalation of 
naloxegol, 5 mg, 25 
mg, 50 mg and 100 
mg 


Placebo  Increase in number of spontaneous bowel 
movements from baseline 
Dose-response, safety, tolerability, 
pharmacokinetics, other symptoms of Opioid 
induced Bowel Dysfunction assessed using the 
Patient Assessment of Constipation Symptoms 
(PAC-SYM), QOL, measurements, and 
maintenance of opioid analgesic effect 


 
KODIAC 4  
(identical to study 5 
but no overlapping 
study sites)  
 
& 
 
KODIAC 5 
(identical to study 4 
but no overlapping 
study sites) 
 


Placebo-controlled, 
double-blind, 12-week 
efficacy and safety 
studies of naloxegol 
12.5 mg and 25 mg 


Chronic adult pain 
patients receiving 
opioid medication for 
at least 4 weeks and 
on a stable dose. 


Naloxegol 12.5 mg 
and naloxegol 25 mg 
given orally once a 
day.   
Bisacodyl available as 
rescue medication if 
no SBM in the 
previous 72 hours. 


Placebo arm. 
Bisacodyl available as 
rescue medication if 
no SBM in the 
previous 72 hours. 


Primary objective: To compare the efficacy of 
naloxegol 12.5 and 25 mg with placebo in the 
treatment of patients who have opioid-induced 
constipation (OIC). 
Secondary objectives: To compare naloxegol 
12.5 and 25 mg with placebo on the daily signs 
and symptoms associated with OIC (straining, 
sensation of incomplete evacuation, and stool 
consistency), symptoms of constipation, and 
quality of life. 
Safety objectives: To assess the safety and 
tolerability of naloxegol 12.5 and 25 mg, when 
used for the treatment of OIC. 


KODIAC 6 
(NCT01384292) 


A 4 week randomised, 
Double-Blind, 
Placebo-Controlled 
Study to Assess the 
Efficacy and Safety of 
naloxegol in Relieving 
Opioid-Induced 
Constipation (OIC) in 
Patients With Cancer-
Related Pain (part A) 
There was a 12 week 
active treatment 
extension phase (part 
B) 


Adult patients with a 
histologically or 
cytologically 
confirmed neoplasm 
and with a life 
expectancy of >3 
months who are 
receiving a stable 
maintenance opioid 
regimen for a 
minimum of 4 weeks 
prior to screening for 
cancer-related pain 
with no anticipated 
change in opioid dose 
requirement as a 
result of disease 
progression over the 


Naloxegol 12.5 mg 
and naloxegol 25 mg 
given orally once a 
day.   
 


Placebo Primary objective: To compare the efficacy of 
naloxegol 12.5 mg and 25 mg with placebo in the 
treatment of opioid-induced constipation (OIC) in 
pain related to malignancy in a 4-week double-
blind study (Part A). 
Secondary objectives: To compare naloxegol 
12.5 mg and 25 mg with placebo on the daily 
signs and symptoms associated with OIC 
(degree of straining, sensation of incomplete 
evacuation, and stool consistency), symptoms of 
constipation, and overall quality of life over a 4-
week double-blind study (Part A) 
To characterise the maintenance of effect of 
naloxegol over a 12-week extension 
(Part B). 
Safety objectives: To assess the safety and 
tolerability of naloxegol 12.5 mg and 25 mg, 
when used for the treatment of OIC. 







 
AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12


th
 December 2014 


Page 6 of 73 
 


KODIAC trial number Study design Patient population Interventions Comparator(s) Outcomes 


proposed 4-week 
study period will be 
eligible to be 
randomised. The 
target population must 
report a history of <3 
rescue-free bowel 
movements/week and 
at least 1 OIC 
associated symptom 
at screening and have 
a confirmed diagnosis 
of OIC. 


KODIAC 7 12-week, placebo-
controlled, double-
blind, rollover safety 
extension study 
following Study 
KODIAC 4 


Chronic adult pain 
patients receiving 
opioid medication for 
at least 4 weeks and 
on a stable dose 


Naloxegol 12.5 mg 
and naloxegol 25 mg 
given orally once a 
day.   
Bisacodyl available as 
rescue medication if 
no SBM in the 
previous 72 hours. 


Placebo arm. 
Bisacodyl available as 
rescue medication if 
no SBM in the 
previous 72 hours. 


Primary objective: To compare naloxegol 12.5 
and 25 mg with placebo regarding long-term 
safety and tolerability in the treatment of opioid-
induced constipation (OIC) using descriptive 
statistics. 
Secondary objectives:  To assess the impact of 
naloxegol 12.5 and 25 mg on symptoms of 
constipation and quality of life. 


KODIAC 8 Randomised, 52-
week, open-label, 
parallel-group, long-
term safety study of 
naloxegol 25 mg with 
a Usual Care control 
arm 


Chronic adult pain 
patients receiving 
opioid medication for 
at least 4 weeks and 
on a stable dose  
10% of patients rolled 
over from KODIAC 5 
and 7.  90% of 
patients were enrolled 
directly into KODIAC 
8. 


Naloxegol 25 mg 
given orally once a 
day 


Usual care laxative 
regimen - for the 
Usual Care arm, 
investigators were 
permitted to choose 
laxative based 
constipation treatment 
according to their best 
clinical judgment 


Primary objective:  To assess the safety and 
tolerability of naloxegol 25 mg. 
Secondary objectives: To evaluate the long-term 
safety and tolerability of naloxegol 25 mg 
compared with Usual Care using descriptive 
statistics. 


KODIAC 9 


(NCT01372826) 


An Open-Label, 
Parallel-Group, Phase 
I Study to Compare 
the Pharmacokinetics 
of naloxegol following 
a Single Dose of 
naloxegol 25 mg in 
Subjects With Renal 
Impairment and 


Healthy adult 
volunteers in four 
groups according to 
renal impairment: 
Groups: 


1 (normal) 


2 (moderate) 


Naloxegol 25 mg None Primary Outcome Measures: To assess the 
pharmacokinetics of a single dose of naloxegol 
25 mg by assessment of area under the curve 
over time (AUC) and assessment of the 
maximum concentration (Cmax) over 72 hours.   
Secondary Outcome Measures: 


To assess the safety and tolerability of naloxegol 
in subjects with renal impairment and normal 
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KODIAC trial number Study design Patient population Interventions Comparator(s) Outcomes 


Subjects With Normal 
Renal Function 


3 (severe) 


4 (End-stage renal 
disease requiring 
hemodialysis) 


 
Total number of 
subjects = 32 


renal function by assessing adverse events 


To assess the safety and tolerability of naloxegol 
in subjects with renal impairment and normal 
renal function by assessing vital signs  


To assess the safety and tolerability of naloxegol 
in subjects with renal impairment and normal 
renal function by assessing safety blood samples  


KODIAC 10 
(NCT01392807) 


An Open-label, 
Single-centre Study to 
Assess the 
Pharmacokinetics of 
naloxegol in Patients 
With Impaired Hepatic 
Function and Subjects 
With Normal Hepatic 
Function Following 
Administration of a 
Single Dose of 
naloxegol 25 mg  
The follow up period 
was 15 to 18 days.  


Healthy adult 
volunteers in four 
groups according to 
hepatic impairment: 
Groups: 


1 (normal) 


2 (mild) 


3 (moderate) 


 


Total number of 
subjects = 24 


Naloxegol 25 mg None Primary Outcome Measures:  To assess the 
pharmacokinetics of a single dose of naloxegol 
25 mg by assessment of area under the curve 
over time (AUC) and maximum concentration 
(Cmax)  
Secondary Outcome Measures: 


To examine the safety and tolerability of a single 
oral dose of 25 mg naloxegol in patients with 
impaired hepatic function and in subjects with 
normal hepatic function by collecting adverse 
events.  


To examine the safety and tolerability of a single 
oral dose of 25 mg naloxegol in patients with 
impaired hepatic function and in subjects with 
normal hepatic function by collecting vital signs  


To examine the safety and tolerability of a single 
oral dose of 25 mg naloxegol in patients with 
impaired hepatic function by collecting safety 
blood samples  
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2. Priority request: Please provide additional details on KODIAC 4 and 5.  


a) How many patients in each arm of the KODIAC 4 and 5 studies were from 


the UK and the US? 


These data are presented in Table 11.2.1.5 of the Clinical Study Report for the 
respective study and summarised below for the full ITT patient group.  


 
Table 2. Patients recruited into KODIAC 4  


Country 


Number of patients in study arm (ITT group) 


Placebo 
Naloxegol 12.5 


mg 
Naloxegol 25 


mg 


United States 208 210 208 


United Kingdom 0 0 0 


Rest of World* 6 3 6 


*Rest of world included: Belgium, Croatia, Czech Republic, Germany, Hungary, Slovakia, 
Sweden, Spain and Australia. 


 
Table 3. Patients recruited into KODIAC 5  


Country 


Number of patients in study arm (ITT group) 


Placebo 
Naloxegol 12.5 


mg 
Naloxegol 25 


mg 


United States 210 211 215 


United Kingdom 2 1 1 


Rest of World* 20 20 16 


*Rest of world included: Belgium, Czech Republic, Spain, Croatia, Hungary and Sweden 
 


b) Please specify which laxatives patients have failed previously. Do these 


include dietary fibre and lubricant agents (mineral oil)? 


AstraZeneca would like to clarify that the information presented is based on an 
inadequate response to laxative(s) not “have failed previously.” 
 
Information on the laxative classes that patients took during the 2 week period 
prior to the OIC confirmatory period are included in Table 11.1.6.2 (LIR group) of 
the Clinical Study Report for both KODIAC 4 and 5.  These data are summarised 
below in Tables 4 & 5.  
 
These data were collected using the Baseline Laxative Response Status 
Questionnaire (BLRSQ).  This was an investigator administered questionnaire 
and asked questions about use of a medicine within a range of laxative classes, 
as shown in Tables 4 & 5 below, giving examples of possible drugs and brands 
within each class.  Data was not collected on what specific product(s) was used 
within any laxative class. Mineral oil was a specific example verbalised to 
patients under the lubricant laxatives section and is therefore included under this 
laxative class.  Dietary fibre was not provided as an option on the BLRSQ.   
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Table 4. Laxative classes taken by patients during the 2 week period prior to the OIC 
confirmatory period in KODIAC 4 – LIR group 


Laxative class 
Number (%) of patients 


Placebo 
12.5 mg 


naloxegol 
25 mg 


naloxegol 
Total 


Stimulants 79  (66.9) 71  (61.7) 67  (57.3) 217   (62.0) 


Lubricants 16  (13.6) 10    (8.7) 8    (4.8) 34     (9.7) 


Osmotics         0 3    (2.6) 3    (2.6) 6      (1.7 


Saline laxatives 15  (12.7) 18  (15.7) 14  (12.0) 47   (13.4) 


Stool softeners 32  (27.1) 40  (34.8) 42  (35.9) 114   (32.6) 


Polyethylene glycol (PEG) 15  (12.7) 18  (15.7) 29  (24.8) 62   (17.7) 


Bulk laxatives 10    (8.5) 9    (7.8) 9    (7.7) 28     (8.0) 


Prescription constipation 
products 


1    (0.8)         0 5    (4.3) 6     (1.7) 


Prescription OIC products 1    (0.8) 1    (0.9) 2    (1.7) 4     (1.1) 


 
Table 5. Laxative classes taken by patients during the 2 week period prior to the OIC 
confirmatory period in KODIAC 5 – LIR group 


Laxative class 
Number (%) of patients 


Placebo 
12.5 mg 


naloxegol 
25 mg 


naloxegol 
Total 


Stimulants 60  (49.6) 68   (54.4) 62   (50.0) 190  (51.4) 


Lubricants 11    (9.1) 8     (6.4) 11    (8.9) 30    (8.1) 


Osmotics 6    (5.0) 8     (6.4) 9     (7.3) 23    (6.2) 


Saline laxatives 15  (12.4) 17   (13.6) 15    12.1) 47  (12.7) 


Stool softeners 52  (43.0) 39   (31.2) 43   (34.7) 134  (36.2) 


Polyethylene glycol (PEG) 17  (14.0) 23   (18.4) 23   (18.5) 63  (17.0) 


Bulk laxatives 14  (11.6) 12     (9.6) 11     (8.9) 37  (10.0) 


Prescription constipation 
products 


2    (1.7) 5     (4.0) 1     (0.8) 8    (2.2) 


Prescription OIC products 2    (1.7)        0        0 2    (0.5) 


 


 


 


c) XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


X 


X 


AstraZeneca would like to clarify that the information presented is based on an 
inadequate response to laxative(s) not “previously failed.” 
 
For the two week period prior to the OIC confirmation, as discussed in response to 
part b) of this question, data on drugs within each laxative class was not explicitly 
collected, only on the use of a drug in a laxative class.  Consequently, it is not 
possible to provide the more granular data requested. 
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d) Please provide the number of bowel movements (BMs) for each arm in 


KODIAC-4 and 5, with and without rescue remedy, for the intention-to-treat 


(ITT), laxative inadequate response (LIR) and inadequate response to 2 


laxatives (2xLIR) populations. 


The ITT population lies outside of the EC approved indication for naloxegol “for 
the treatment of opioid-induced constipation (OIC) in adult patients who have 
had an inadequate response to laxative(s)” and therefore is not relevant to this 
appraisal on the grounds that the NICE Committee can only make 
recommendations on the use of the technology for the population in line with the 
marketing authorisation.  
 
As outlined in the response to Question 25 contained within this document, 
AstraZeneca do not believe it is necessary to provide data for 2xLIR patients. 
 
Spontaneous bowel movements 
 
The data for spontaneous bowel movements, bowel movements without rescue 
medication, are presented in table 11.2.4.2 for the LIR group of the CSR and 
presented in summary below for baseline, and Weeks 4 and 12.  
 
 


Table 6. KODIAC 4: mean number of spontaneous bowel movements – LIR group 


Treatment 
arm 


Placebo 12.5 mg naloxegol 25 mg naloxegol 


Time point 
Mean 


number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 


BM’s (±SD)) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Baseline 1.3 (0.91)  1.3 (0.88)  1.2 (1.03)  


4 weeks 3.1 (2.60) 1.8 (2.56) 4.0 (2.66) 2.7 (2.75) 4.4 (2.54) 3.2 (2.52) 


12 weeks 3.7 (2.95) 2.4 (2.71) 4.2 (2.56) 2.8 (2.65) 4.5 (2.87) 3.3 (2.73) 


 
 
 
Table 7. KODIAC 5: mean number of spontaneous bowel movements – LIR group 


Treatment 
arm 


Placebo 12.5 mg naloxegol 25 mg naloxegol 


Time point 
Mean 


number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 


BM’s (±SD)) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Baseline 1.4 (0.81)  1.6 (1.23)  1.2 (0.85)  


4 weeks 3.3 (2.74) 1.9 (2.67) 4.1 (2.71) 2.5 (2.75) 4.9 (3.97) 3.7 (4.09) 


12 weeks 3.6 (2.49) 2.2 (2.50) 4.3 (2.73) 2.7 (2.95) 5.2 (3.31) 4.0 (3.41) 
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All bowel movements (including use of rescue medication) 
 
The data for all bowel movements, including those bowel movements 
experienced within 24 hours of taking rescue medication, are presented below for 
the LIR patient group.  


 
Table 8. KODIAC 4: mean number of all bowel movements – LIR group 


Treatment 
arm 


Placebo 12.5 mg naloxegol 25 mg naloxegol 


Time point 
Mean 


number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 


BM’s (±SD)) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Baseline 2.6 (1.3)  2.4 (0.95)  2.4 (1.13)  


4 weeks 3.8 (2.29) 1.2 (2.34) 4.5 (2.59) 2.1 (2.42) 4.8 (2.24) 2.4 (2.26) 


12 weeks 4.3 (2.60) 1.7 (2.51) 4.5 (2.45) 2.1 (2.32) 4.9 (2.42) 2.5 (2.48) 


 
 
Table 9. KODIAC 5: mean number of all bowel movements – LIR group 


Treatment 
arm 


Placebo 12.5 mg naloxegol 25 mg naloxegol 


Time point 
Mean 


number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 


BM’s (±SD)) 


Mean 
change 


from 
baseline 


(±SD) 


Mean 
number of 
BM’s (±SD) 


Mean 
change 


from 
baseline 


(±SD) 


Baseline 2.5 (1.07)  2.9 (1.52)  2.5 (1.12)  


4 weeks 4.0 (2.39) 1.5 (2.54) 4.6 (2.48) 1.7 (2.28) 5.3 (3.61) 2.9 (3.53) 


12 weeks 4.0 (2.25) 1.5 (2.34) 4.7 (2.38) 1.8 (2.54) 5.4 (3.04) 3.0 (2.96) 


 
 


 


e) Please specify how many patients received the maximum dose of bisacodyl 


in KODIAC 4 and 5 for the ITT, LIR and 2xLIR populations, by treatment arm. 


The ITT population lies outside of the EC approved indication for naloxegol “for 
the treatment of opioid-induced constipation (OIC) in adult patients who have 
had an inadequate response to laxative(s)” and therefore is not relevant to this 
appraisal on the grounds that the NICE Committee can only make 
recommendations on the use of the technology for the population in line with the 
marketing authorisation. 
 
As outlined in the response to Question 25 contained within this document, 
AstraZeneca do not believe it is necessary to provide data for 2xLIR patients. 
 
Per the KODIAC trial protocol bisacodyl 5 mg tablets were provided to all 
patients to use as rescue medication.  If after a minimum of 72 hours, the patient 
had not experienced a BM, he/she was permitted to take bisacodyl rescue 
therapy (10 to 15 mg dose, i.e. 2 to 3 bisacodyl tablets at a time). If the patient 
remained constipated, bisacodyl rescue therapy could be repeated up to 2 
additional times, as necessary, each 10 to 15 mg dose separated by 12-hour 
intervals. Data is presented for the LIR patient group on the number (and %) of 
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patients who took greater or equal to 15 mg and 30 mg bisacodyl on any given 
day.   


 
Table 10. KODIAC 4: Number of patients who used ≥15 mg and ≥30 mg doses of 
bisacodyl - LIR group 


Study period 
Bisacodyl dose 


on any given 
day 


Number (%) of patients 


Placebo 


 


12.5 mg 
naloxegol 


25 mg 
naloxegol 


OIC 
confirmation 


period (2 
weeks) 


≥ 15 mg 60     (50.8) 57      (49.6) 55       (47.0) 


≥ 30 mg 
12     (10.2) 7      (  6.1) 6       (  5.1) 


Weeks 1 to 4 
≥ 15 mg 53     (44.9) 28      (24.3) 32       (27.4) 


≥ 30 mg 11     (  9.3) 9      (  7.8) 2       (  1.7) 


Weeks 1 to 12 
≥ 15 mg 62     (52.5) 39      (33.9) 43       (36.8) 


≥ 30 mg 15     (12.7) 11      (  9.6) 8       (  6.8) 


 
 
Table 11. KODIAC 5: Number of patients who used ≥15 mg and ≥30 mg of bisacodyl - 
LIR group 


Study period 
Bisacodyl dose 


on any given 
day 


Number (%) of patients 


Placebo 


 


12.5 mg 
naloxegol 


25 mg 
naloxegol 


OIC 
confirmation 


period (2 
weeks) 


≥ 15 mg 51     (42.1) 60      (48.0) 50       (40.3) 


≥ 30 mg 
7     (  5.8) 7      (  5.6) 6       (  4.8) 


Weeks 1 to 4 
≥ 15 mg 40     (33.1) 38      (30.4) 26       (21.0) 


≥ 30 mg 7     (  5.8) 1      (  0.8) 2       (  1.6) 


Weeks 1 to 12 
≥ 15 mg 52     (43.0) 44      (35.2) 32       (25.8) 


≥ 30 mg 12     (  9.9) 4      (  3.2) 3       (  2.4) 


 
 


 


3. Please confirm that all references have been correctly referenced. We noticed 


that references 2 and 3 are missing, i.e. the first reference is (1) followed by (4).  


Please clarify for example, if this is caused by deleting these references 


without updating the reference list accordingly? 


 


References 2 and 3 appear in section 7.2.2, page 231 of the naloxegol STA 
submission. The references throughout the naloxegol STA submission have been 
checked and are all correct. 
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4. The following reference was not in the reference pack and should be provided: 


 Coyne K, Margolis MK, Wilson H, Thompson C, Chen J. Final report for 


longitudinal study of patients with opioid-induced constipation 


(12AST11894/A-12292.333). 2014 


The reference cited was supplied in the reference pack as Coyne_BOI-report; 
however AstraZeneca have attached the reference to this document as Coyne_BOI-
report.  
 


5. On page 27, it is described that another study (KODIAC 6) had to be terminated 


due to “severe recruitment difficulties”.  Please describe these difficulties in 


more detail. 


Outlined below is AstraZeneca’s rationale for the recruitment challenges associated 
with KODIAC 6 resulting in a significantly lower number of patients randomised than 
originally anticipated (14 patients  randomised over 10 months; i.e. <5% of the 
planned  336 patients).   
 
• Complex and overly stringent patient entry criteria: specific obstacles included the 
fact that patients were required to be receiving a stable opioid regimen, have active 
symptoms of OIC confirmed over a 2-week period prior to enrolment (as defined for 
the chronic non-cancer pain patient population), and have a performance status of 0, 
1, or 2 with a life expectancy of >3 months. In combination with the exclusion criteria 
(in particular, restrictions on the types of eligible cancers and concomitant 
chemotherapy), investigators provided feedback that the stringent entry criteria 
significantly reduced the pool of eligible patients. 
 
• Limited investigator interest: sites based in the United States reported that: 


o there  was either insufficient time and/or staff to conduct the trial due to 
complexity of the  procedures and visits required by the study  protocol, or 


o  they  prioritised therapeutic research protocols over supportive care 
research protocols, or  


o they were not interested in participating in constipation studies   
 
• Challenges for participating patients: patient feedback indicated that the required 
study time, visit schedule, and other study requirements were burdensome, 
especially for patients with progressive disease or those for whom mobility was 
limited.  Older and frailer patients also reported that the daily eDiary entries were 
challenging, particularly because the protocol did not allow caregivers to 
enter data for the patient in the 4-week double-blind phase of the study. 
 
Additionally, the protocol-mandated OIC confirmation period of 2 weeks required 
the discontinuation of all laxatives used on an as-needed basis during the 2-week 
confirmation period, although any ongoing maintenance regimens 
were allowed to be continued. The complexity of the concomitant laxation guidelines 
created confusion at sites. 
 
Lastly, for many patients with cancer who still had other anti-cancer therapeutic 
options, constipation was seen as a secondary concern.  The KODIAC 6 protocol did 
not allow a change in the patient's chemotherapy or simultaneous participation in 
another investigational study, and it is unlikely that patients with cancer  
would choose  to participate in an OIC trial that prohibited  them from receiving a new 
or experimental treatment for their cancer over the several months' duration of the 
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trial including the 2-week OIC confirmation period, 4-week double-blind period, and 
12-week extension phase. 
 


 


6. Page 28 describes that “Naloxegol will only be contraindicated in the following 


patients with cancer pain:  


 Patients with underlying cancer who are at a heightened risk of 


gastrointestinal (GI) perforation, such as those with;  


o underlying malignancies of the GI tract or peritoneum  


o recurrent or advanced ovarian cancer  


o vascular endothelial growth factor inhibitor treatment” 


Please provide the evidence for this statement or a draft EPAR if it includes the 
requisite information. 
 
Please find attached the redacted CHMP Draft Assessment Report which includes 
the requisite information.  
 
 


7. On page 31 of the submission, the company states “Naloxegol should be 


prescribed with caution in patients with clinically important disruptions to the 


blood brain barrier (e.g. advanced Alzheimer’s, active multiple sclerosis, CNS 


metastases, primary brain malignancies etc.).” Can you provide references for 


this statement? Are data on these groupings captured? 


 


Please find attached the redacted CHMP Draft Assessment Report which includes 
the requisite information. 
 


 


8. Priority request: Rectal intervention is included in the scope as a comparator, 


but has not been included as a comparator in the submission. Please clarify 


the rationale for the decision not to include this as a comparator. 


 


As per page 19 of the original submission “once all treatment options have been 
exhausted, patients with OIC may require rectal interventions to alleviate their 
condition (i.e. suppositories, enema, manual evacuation) which are often unpleasant 
and distressing1”. Given this, as naloxegol is not intended for use in an acute rescue 
setting, but rather as a chronic, mechanistic, treatment of OIC, rectal interventions 
are not considered a relevant comparator - AstraZeneca positions, per the licence 
indication, naloxegol before rectal interventions considering these an option after 
naloxegol treatment. 
 
However, owing to rectal interventions being listed as a comparator in the final scope 
for this appraisal AstraZeneca has, regardless of this stance, made a comparison. In 
the absence of robust RCT data enabling an indirect comparison with rectal 
interventions, a cost minimisation analysis was conducted.  
 
This analysis calculated how many months of naloxegol treatment could be given for 
the cost of one rectal intervention. The results of this analysis demonstrated that 
compared with rectal interventions, naloxegol can be provided for 0.68 months for the 
same cost as a single rectal intervention given at the patient’s home and for 43.02 







 
AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12


th
 December 2014 


Page 15 of 73 
 


months if the rectal intervention is given in an inpatient setting. See page 327 of the 
naloxegol STA submission for further details.  
 


 


9. Priority request: Please explain why the definition of ‘inadequate response to 


laxatives’ in the submission differs from the definition of ‘inadequate response 


to laxatives’ in previous NICE technology appraisals: "Treatment with at least 


two laxatives from different classes, at the highest tolerated recommended 


doses for at least 6 months has failed to provide adequate relief."  


In summary, AstraZeneca for reasons outlined below, believe that the definition used 
in previous technology appraisals is neither applicable nor relevant to naloxegol and 
OIC. AstraZeneca believe that this definition should neither be considered nor be 
applied to the naloxegol STA.  
 
AstraZeneca provide the following rationale for the differences in laxative inadequate 
response definition used for the purpose of the naloxegol appraisal and that observed 
in previously published HTAs: 


 


 The final scope for the naloxegol appraisal does not explicitly state the definition 
cited by the ERG in question 9 as a clinically appropriate population for 
naloxegol. In addition, the definition quoted is from previous appraisals for 
lubiprostone [TA318] and prucalopride [TA211] which are not listed in the final 
scope for the naloxegol appraisal as “Related NICE recommendations and NICE 
pathways”; indeed the lubiprostone STA cited is only for its appraisal within OIC. 
As a result, it is AstraZeneca’s belief that NICE themselves neither mandated, 
nor recommended, the use of any past precedent for defining laxative 
inadequate response for the naloxegol STA.  


 


 The lubiprostone and prucalopride technology appraisals cited are for the 
treatment of chronic idiopathic constipation (CIC) and chronic constipation, 
respectively, and not for opioid-induced constipation (OIC). Through scoping for 
this appraisal, NICE deemed these conditions sufficiently clinically distinct from 
each other for Single Technology Appraisals to be necessary (e.g. lubiprostone 
STAs for CIC [TA318] and OIC [ID646]). Therefore, AstraZeneca do not believe 
these CIC definitions are clinically relevant to the naloxegol appraisal as the 
medication is licensed exclusively for OIC, which as described in page 33 of the 
naloxegol STA submission is a unique form of constipation.  


 
Furthermore, the full recommendations published within the cited appraisals 
have a two part laxative inadequate response definition which AstraZeneca 
believes further reduces the clinical relevance to this appraisal;  


 
o The recommendation for prucalopride [TA211] is “Treatment with at least 


two laxatives from different classes, at the highest tolerated 
recommended doses for at least 6 months has failed to provide adequate 
relief” and “when invasive treatment is being considered.” (formatting 
retained from published TAG) 
 
And 
 


o The recommendation for lubiprostone [TA318] is: Lubiprostone is 
recommended as a possible treatment for people with chronic idiopathic 
constipation: 
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- who have previously been treated with 2 different types of laxatives at 
the highest possible recommended dose, for at least 6 months, but 
these haven't worked well enough, and 


- when invasive treatment is being considered  
 


AstraZeneca believe the use of “2 different types of laxatives” and “haven't 
worked well enough” would also cause potential for confusion and possibly off 
label usage if this definition were applied to naloxegol owing to the EC licensed 
indication. In addition the language differences between TA211 and TA318 eg. 
has failed to provide adequate relief and these haven't worked well enough) 
demonstrate that there is no consistent definition. 


 
AstraZeneca sponsored market research (see 29 clinican survey and 3 KOLs 
responses outlined in question 42 (a) indicates that invasive treatment as defined 
in the lubiprostone STA to include the following: “outpatient appointment, 
colonoscopy, stoma surgery, sacral neuromodulation and biofeedback” would 
not be treatment options for OIC as, unlike CIC, inherently the cause of the 
constipation has been diagnosed.  
 
The implication of this two part recommendation is to position lubiprostone and 
prucalopride as interventions before the use of secondary care resources and, 
more pertinently, in patients refractory to laxatives. Such a definition is not in line 
with naloxegol as a chronic treatment to directly target the cause of OIC in the GI 
tract (see response to question 8 in this document) and more critically not in-line 
with EC approved indication which enables patients to use naloxegol following 
an inadequate response to at least one class of laxatives 


 
 In addition, a recommendation stating “for at least 6 months treatment” would 


pose clear inequality implications for end-of-life patients, of which cancer 
patients represent a sizeable number, suffering from OIC due to their impacted 
mortality. This is reinforced by: 


o The British Pain Society who stated during the scoping phase for this 
appraisal that for any studies in this population a “suitable study duration 
should be agreed. It would need to be 3-6 months for cancer pain but 
longer if chronic benign pain is studied separately” – See NICE Appendix 
D for this appraisal.  


o Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


X 
X 


Given this, it is AstraZeneca’s belief that in order to prevent any inequality 
issues, and more critically ensure end of life patients suffering from OIC, where 
their prognosis is less than six months, are not denied access to a medication 
that has the potential to improve their quality of life, that the definition cited by the 
ERG be considered irrelevant to the naloxegol STA 


 


 Further justification is owing to the fact AstraZeneca used the definition of 
inadequate response to laxatives that formed the EC approved indication for 
naloxegol and defined in Section 5.1 of the SmPC and cited below: 


 
o Definition of laxative inadequate responder: To qualify as LIR, in the two 


weeks prior to first study visit, patients had to have reported concurrent 
OIC symptoms of at least moderate severity while taking at least one 
laxative class for a minimum of four days during the pre study period.   
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Owing to this wording within the SmPC and NICE’s remit that appraisals “can 
only make recommendations on the use of the technology for the population in 
line with the marketing authorisation” AstraZeneca believe it would be 
inappropriate to use the LIR definitions from the previous appraisals for 
lubiprostone and prucalopride which do not have the LIR population defined in 
their respective SmPC’s 2. AstraZeneca believe that unlike TA211 and TA318 
where no definition exists within lubisprostone’s and prucalopride’s SmPC 
justifying the definition created by NICE of inadequate response to laxatives, this 
is not the case for the naloxegol STA owing to their being a specific definition in 
Section 5.1 of the naloxegol SmPC as cited above.  
 
AstraZeneca acknowledge that during the scoping workshop for this appraisal, “It 
was agreed at the scoping workshop that the definitions of an inadequate 
response to laxatives from the KODIAC trials do not necessarily follow the 
criteria for response seen and used in clinical practice; therefore they should not 
be used to define any subgroups in the scope.” However owing to the naloxegol 
license indication, AstraZeneca believe that it is compulsory to use this LIR 
definition.  
 


As a result for the rational provided, AstraZeneca used a definition of “inadequate 
response to laxatives” that differs from previous technology appraisals and strongly 
believe that the definition cited by the ERG should be considered inappropriate for, 
and ultimately irrelevant to, the naloxegol STA.  
 


10. On page 47 of the submission, it states that 


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX


XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX”. However, the referenced 


document states that 10 clinicians out of 34 agreed. Please provide an 


explanation for the statement on page 47. 


 


The statement cited should be amended to the following: “the largest single 
proportion of responders (10 of 29, 34%) in a market research survey including 34 
participants (5 declined to provide a response to the question) felt that the definition 
of LIR was a reasonable working definition for this population”.  
 
A full summary of the research findings is included in the original submission if further 
information is required (see reference pack document titled “Consolidated definition 
of Laxative Inadequate Response”)  
 


 


11. On page 39 of the submission it states that “For patients who experience 


severe/persistent/worsening GI adverse events, consideration may be given to 


reducing the dose of naloxegol to 12.5 mg”.  


 What proportion of patients experienced these adverse events in the 


KODIAC trials, and how many patients had dose reductions because of 


this or because of other reasons?  


 


The protocols for KODIAC 4 and 5 did not allow for dose reduction from the 
25 mg naloxegol dose to the lower 12.5 mg dose.  The only option available 
for any patient receiving the higher dose that experienced severe/ persistent/ 
worsening GI adverse events that may have been severe enough to consider 
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or warrant dose reduction was withdrawal from the studies.  The advice 
regarding dose reduction was included in the naloxegol SmPC during the 
regulatory review process at the request of the regulators. Details of all 
adverse events including GI adverse events for the LIR patient group are 
presented in Table 11.3.2.2.4 of the respective KODIAC 4 & 5 CSRs for 
patients who had at least 1 AE by System Organ Class and Preferred Term 
for the treatment period only. 
 


 


 Please explain whether this was taken into account in the model and, if 


not, provide a rationale for this (both in terms of costs and in reduced 


effectiveness of naloxegol in these patients). 


 


The health economic model submitted, per the recommended dose in the 
naloxegol SmPC, only models naloxegol 25mg. As a result down titration to 
naloxegol 12.5mg is not accounted for.  However as patient discontinuation 
due to adverse events is accounted for, AstraZeneca do not believe there is a 
need to model for this scenario including adjusting any costs or naloxegol 
effectiveness.  


 


12. Please confirm that the LIR population refers to all patients randomised with 


these characteristics (i.e. inadequate-laxative-response within ITT population). 


AstraZeneca confirm that the LIR population refers to all patients randomised with 
these characteristics. 
 
To qualify as LIR, in the two weeks prior to first study visit patients had to have 
reported concurrent OIC symptoms of at least moderate severity while taking at least 
one laxative class for a minimum of four days during the pre study period.   


 


13. Please clarify how long patients need to have been continuously on opioids to 


be eligible for treatment with laxatives? 


 


In the KODIAC studies patients had to have been on opioids for 4 weeks.  This was 
to ensure stable and efficacious doses had been achieved in the management of the 
patients underlying pain condition as one of the secondary endpoints was the 
investigation as to whether or not naloxegol had any impact on analgaesia.   
The opioid usage from KODIAC 4 and 5 is presented in Table 10 of the CSR and is 
summarised in Table 12 below for the ITT group. 
 
Table 12. Continuous Opioid usage from KODIAC 4 and 5 


Study 


Duration of continuous opioid usage prior to study entry 
(months) 


Range Median Mean (± SD) 


KODIAC 4 1 to 276 24.0 42.8 (44.98) 


KODIAC 5 1 to 432 27.0 44.1 (47.43) 


 
Data was not collected in KODIAC 4 and 5 regarding when patients first received 
laxative therapy (either on prescription or as an OTC purchase).  These data would 
have relied on accurate patient recall, which given the median duration of opioid 
therapy, may not have been sufficiently reliable to draw any conclusions.  







 
AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12


th
 December 2014 


Page 19 of 73 
 


 


14. Is rectal intervention permitted within the care profile of those defined as 


laxative intolerant and hence eligible for naloxegol or does the period on 


treatment start again after rescue medication has been implemented? 


 
AstraZeneca would like to clarify that the definition of LIR does not equate to laxative 
intolerance, which is a clinically distinct condition. Laxative intolerance was not a 
term used within the KODIAC Phase III studies.  Intolerance is suggestive of the 
patient experiencing adverse events related to a laxative severe enough to require 
discontinuation of that laxative regardless of its efficacy.  Instead the KODIAC Phase 
III studies investigated patient sub-group termed laxative inadequate responders, 
which was defined as patient whom in the two weeks prior to first study visit had 
reported concurrent OIC symptoms of at least moderate severity while taking at least 
one laxative class for a minimum of four days during the pre study period.  
 
Rectal intervention was permitted within the care profile of those defined as LIR.  
 
 


15. Please clarify whether switching within class of laxatives is permitted prior to 


designation of laxative intolerance. Is it possible that one laxative in the same 


class as another can be more effective? 


AstraZeneca would like to clarify that the definition of LIR does not equate to laxative 
intolerance, which is a clinically distinct condition. Laxative intolerance was not a 
term used within the KODIAC Phase III studies.  Intolerance is suggestive of the 
patient experiencing adverse events related to a laxative severe enough to require 
discontinuation of that laxative regardless of its efficacy.  Instead the KODIAC Phase 
III studies investigated patient sub-group termed laxative inadequate responders 
which was defined as patient whom in the two weeks prior to first study visit had 
reported concurrent OIC symptoms of at least moderate severity while taking at least 
one laxative class for a minimum of four days during the pre study period. 
 
Based on the definition given above, the LIR patients in KODIAC 4 and 5 only 
needed to have been on one laxative class.  It is possible that patients may have 
been on more than one medicine within the same class however this would not be 
captured in the information presented in response to question 2 (b) & (c).   
 
Many of the conventional laxatives currently used in clinical practice today were 
originally licensed in the 1950’s and 1960’s when the requirement for robust RCT 
efficacy data did not exist.  Consequently for these older laxatives, including senna 
and bisacodyl, there is very little efficacy data either against placebo or against other 
laxative drugs.  It is therefore not possible to confirm whether or not there are intra-
class efficacy differences between differing drugs in the same laxative class.  
However the guidelines that exist (e.g. NICE Clinical Knowledge Summary on 
Constipation) on the management of constipation regardless of cause do not 
recommend within-class switches suggesting that no clearly documented differences 
exist.  
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16. Priority request: On page 37 of the submission, it states: “…In the absence of 


RCT data demonstrating the head-to-head efficacy of naloxegol versus 


laxatives, trial data from KODIAC 4 and 5 comparing spontaneous bowel 


movements (SBMs) – those BMs that occurred without the need for rescue 


medication (bisacodyl) in the last 24 hours – with total BMs in the placebo plus 


rescue bisacodyl arm – those BMs that occurred as a result of rescue 


bisacodyl – will be used as a proxy for stimulant laxative used PRN. An 


additional analysis comparing total BMs in the naloxegol plus rescue bisacodyl 


arm with total BMs in the placebo plus bisacodyl arm will demonstrate the 


effectiveness of naloxegol when used in combination with stimulant laxative 


used PRN.” Please clarify the following:  


a) Is response according to any bowel movement (BM) used as an outcome 


for any treatment/treatment arm/comparator?  


b) If it is then:  


o which treatments/treatment arm/comparator is it used for  


o which analyses i.e. for clinical effectiveness, cost effectiveness or 


both?  


c) Is the effectiveness of naloxegol plus bisacodyl estimated using 


spontaneous bowel movement or BM in the definition of response?  


 


Please find below in Table 13 an updated version of  Table 86 of the naloxegol 
STA submission which outlines the cost effectiveness analyses conducted and 
the outcomes (“End-Point”), including any BM data, used per comparator. 
AstraZeneca have identified that the original definition of response for OXN 
provided in Table 86 of the naloxegol STA submission was incorrect. The correct 
definition is in Table 13 below: 


 


Table 13. Comparators used in the health economic model 


Treatment Comparator Comments Source End-Point Definition of response 


Naloxegol 25 
mg Placebo 


Patients not 
on active 
therapy 


Trial SBM 
≥3 SBMs/ week in 3 of the last 


4 weeks 


Placebo + 
rescue 


bisacodyl  


PRN stimulant 
used as 2


nd
 


line therapy 
Trial 


SBM for 
naloxegol, BM 
for placebo + 


rescue bisacodyl 


≥3 SBMs/ week in 3 of the last 
4 weeks (naloxegol 25 mg), 
≥3 BMs/ week in 3 of the last 
4 weeks (placebo + rescue 


bisacodyl) 


SC MNTX 
12mg QAD 


As per scope MTC SBM 
≥3 SBMs/ week in each 
of the last 4 weeks 


OXN 
59.3mg/29.7m


g 
As per scope MTC CSBM 


 ≥3 CSBMs at week 4  
 


Rectal 
Interventions 


As per scope 
Assumpt


ions 
NA NA 


Naloxegol 25 
mg + rescue 
bisacodyl  


Placebo + 
rescue 


bisacodyl 


Comparison 
using common 


end-point of 
BMs 


Trial BM 
≥3 BMs/ week in 3 of the last 


4 weeks 


Abbreviations: BMs, Total Bowel Movements = Defined as all bowel movements, CSBMs, Complete 
Spontaneous Bowel Movements = Defined as spontaneous bowel movements with completeness of evacuation; 
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OXN, naloxone-oxycodone; SBMs, Spontaneous Bowel Movements. Defined as a BM without the use of rescue 
medication administered in the last 24 hours; SC MNTX, subcutaneous methylnaltrexone. 


 


d) Can the company confirm that there is no data on the response to any 


laxative other than bisacodyl e.g. senna, either in the form of a trial vs. 


placebo or vs. bisacodyl in a similar population? 


 


Owing to KODIAC 4 & 5 trial protocol, AstraZeneca confirm that in relation to 


these trials there is no data on the response of laxatives other than bisacodyl as 


used per protocol. 


 


Please see the responses to Question 17 & 18 for discussion of literature 


relevant to laxative data.  


 


17. According to page 218, "Senna is the most commonly used stimulant laxative 


in the UK".  


a) Are there any studies comparing the effectiveness of bisacodyl compared 


with senna? 


 


AstraZeneca is not aware of any studies directly comparing the effectiveness of 
bisacodyl and senna.   
 
A literature search specifically looking for clinical studies of bisacodyl and senna 
failed to identify any studies in the treatment of constipation.  One clinical study 
was identified: 
 
Ziegenhagen et al.  Senna vs. Bisacodyl in addition to Golytely lavage for 
colonoscopy preparation - A prospective randomized trial Zeitschrift fur 
Gastroenterologie 1992; 30:(1):17-19).   
 
This randomised prospective trial was designed to evaluate the effects of different 
laxatives in a combined preparation regimen for colonoscopy preparation.  This 
study demonstrated that there was no significant difference between bisacodyl 
and senna. 
 


b) If so, please describe and explain why these studies were not considered 


relevant by the company? 


The only identified study was not in constipation but in colonoscopy preparation 
and thus was not considered applicable to the naloxegol STA.  
 


 


18. Priority request: Bisacodyl is used as a proxy for laxatives; therefore, please 


provide clinical trial data for bisacodyl:  


 


The only relevant literature AstraZeneca was able to locate is the following:  
 
Kienzle-Horn S et al.  Efficacy and safety of bisacodyl in the acute treatment of 
constipation: a double-blind, randomized, placebo-controlled study.  Aliment 
Pharmacol Ther 2006; 23: 1479–1488 
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a) What is the relative effectiveness of bisacodyl compared with other 


laxatives?   


 


A laxative-specific systematic literature search was run in October 2013 
specifically to identify relevant studies assessing laxatives and was conducted 
and no studies investigating the relative effectiveness of bisacodyl compared to 
other laxatives in the management of constipation were identified. Please see the 
response to question 73 for further information regarding this literature search.  
 
 


b) Please confirm whether any systematic searches were conducted to 


identify other trials which could have contributed to indirect and/or mixed 


treatment comparison (page 214), e.g. laxatives vs. placebo? If none were 


conducted, please provide a rationale for this approach? 


 


A systematic search was conducted and included terms for laxatives and 
placebo. No trials were indentified which could have contributed to the indirect 
and/or mixed treatment comparison. Please see the response to question 73 for 
further information regarding this literature search. 


 
 


19. Please explain why a “wash-out period” was not reported for the trials? A wash 


out period and is used in trials to ensure that no latent effect of earlier 


treatment contaminates the results in a trial situation3 Please explain if a wash 


out period was considered to be unfeasible or unwarranted.  


KODIAC 4 and 5 included a 2 week OIC confirmation period during which patients 
were permitted only to take rescue bisacodyl/enema if they did not experience 
laxation for 72 hours. This would be considered a washout period for their usual care. 
Rescue medication was permitted for ethical reasons.  
 


 


20. How was “usual care” defined in KODIAC 8 (page 46)? 


Patients randomised to the Usual Care treatment arm followed a laxative treatment 
regimen for OIC determined by the investigator according to his/her best clinical 
judgment. For patients randomised to the Usual Care arm, the investigator was 
advised to treat the patient’s OIC as they would usually do, following his/her clinical 
experience, and using laxative agents that were available for treatment of 
constipation or OIC in their respective country. The investigator could choose from a 
broad range of laxatives, including milk of magnesia or magnesium citrate, non-
absorbable phosphate, Cascara, Senna,  castor oil/mineral oil, Epsom salt, 
Lactulose, Polyethylene glycol, Docusate, enemas, tegaserod, lubiprostone, 
prucalopride, prune juice, herbal constipation remedies, and bulk laxatives. However, 
peripheral mu-opioid antagonists, such as methylnaltrexone and naloxone containing 
products, were not allowed. The investigator could choose to re-start the laxative that 
the patient was taking prior to the start of the study if that agent had been effective. 
The investigator was free to modify the treatment regimen as they saw fit throughout 
the 52 week duration of the trial. No specific rescue laxative protocol was determined 
for patients randomised to receive Usual Care. 
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21. Priority request: Please provide a list of the 26 studies excluded for section 6.1 


(according to figure 2). 


 
Please see Appendix 1 of this document. 
 


22. On page 72, a subpopulation of patients is described as having “an inadequate 


response from at least 2 classes of laxatives for ≥4 days in the 2 weeks prior to 


study entry or reported unsatisfactory laxation from ≥1 additional laxative 


class from the 6 month OIC history prior to screening”.  


a) Please provide details on length of the period of opioid use for the included 


trials? 


The data for the LIR groups for the period of opioid use in KODIAC 4 & 5 are 
presented in question 13 of this document.   
 


b) Explain whether there is a minimal period of opioid use for the eligible 


population in the trials .If there isn’t, please state the reasons.  


 


For KODIAC 4, 5 and 8, study patients had to have been on a stable opioid dose 
between 30 mg and 1,000 mg morphine equivalents for four weeks prior to the 2 
week OIC confirmatory period. For KODIAC 7, which was a follow on extension 
study from KODIAC 4, the prior periods of opioid use was in line with KODIAC 4 
with the addition of the time period spent in that study. 
 


c) Provide frequency distributions of opioid usage for the trials. 


In the respective CSR’s for KODIAC 4 and 5, the maintenance opioid 
medications at baseline are presented in Table 11.1.12.2.   
 
Additional data not presented in the CSR is presented in answer to this question.  
Opioids have been grouped according to the preferred grouping term for each of 
the opioids used on study entry and this grouping is shown in Table 14 below.   


 
Table 14. Opioid Grouping Terms in the KODIAC baseline characteristics 


Opioid class Preferred Grouping Term 


Codeine 
'Codeine' 'codeine + paracetamol' 'dihydrocodeine' 
'dihydrocodeine bitartrate' 


Oxymorphone 'Oxymorphone' 'oxymorphone hydrochloride' 


Methadone 'Methadone' 'methadone hydrochloride' 


Oxycodone 
'Percodan' 'oxycodone' 'oxycodone hydrochloride' 'oxycodone + 
paracetamol' 'naloxone + oxycodone' 


Hydrocodone 'Hydrocodone' 'hydrocodone + paracetamol' 


Morphine 'Morphine' 'morphine sulfate' 


Tramadol 'Paracetamol + tramadol' 'tramadol' 'tramadol hydrochloride' 


Fentanyl 'Fentanyl' 'fentanyl citrate' 


Hydromorphone 'Hydromorphone' 'hydromorphone hydrochloride' 
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Across KODIAC 4 and 5 there was a total of 9 (1.2%) patients who were receiving either 
tapentadol (7), pethidine (1) or buprenorphine (1) at baseline and additional data for 
these patients has not been presented as part of this response owing to the limited n 
numbers. 
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Table 15 below presents data for the combined LIR patient population from KODIAC 4 & 5 for each of the preferred grouping terms in 
relation to the mean dose and range of doses (expressed as morphine equivalent doses [meu]).  
 
Table 15. Opioid mean dose and range of doses for the combined LIR patient population from KODIAC 4 & 5 


Preferred 
grouping term 


Placebo 12.5 mg naloxegol 25 mg naloxegol 


Patient 
number 


Mean 
dose (± 
SD) as 
meu 


Range (as 
meu) 


Patient 
number 


Mean 
dose (± 
SD) as 
meu 


Range (as 
meu) 


Patient 
number 


Mean 
dose (± 
SD) as 
meu 


Range (as 
meu) 


Codeine 4 49 (24) 33 to 83 6 68 (46) 9 to 126 1 36 (0) 36 


Oxymorphone 5 298 (215) 109 to 615 9 258 (97) 135 to 375 8 199 (95) 45 to 360 


Methadone 19 202 (109) 42 to 420 10 251 (199) 64 to 660 18 261 (140) 52 to 630 


Oxycodone 81 167 (138) 15 to 615 77 214 (187) 15 to 989 90 167 (148) 15 to 630 


Hydrocodone 77 108 (113) 28 to 480 70 93 (95) 17 to 430 62 106 (106) 23 to 480 


Morphine 66 201 (162) 30 to 968 57 176 (206) 30 to 1280 57 182 (135) 30 to 600 


Tramadol 37 92 (105) 33 to 607 34 68 (54) 17 to 297 36 78 (54) 17 to 247 


Fentanyl 21 314 (147) 90 to 607 24 320 (249) 88 to 1280 19 320 (241) 90 to 1080 


Hydromorphone 2 75 (21) 60 to 90 10 91 (76) 1 to 225 9 231 (161) 71 to 510 
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23. Table 5 lists the “Naloxegol Phase II” trial which included “Adult OIC patients 


with non-cancer or cancer-related pain”. However, according to section 10.10.6 


“treatment with opioids for cancer-related pain” was excluded. In addition, 


figure 2 lists 5 studies that were excluded due to “malignant pain”.  


a) Please explain these discrepancies. 


b) If cancer-related pain was included, please provide results for this 


subgroup. 


AstraZeneca excluded only those studies that exclusively enrolled malignant pain 
patients.  While the Naloxegol Phase II study enrolled a mixed population, this study 
ultimately did not contribute to analysis as LIR subgroup data for naloxegol was not 
available.   
 


24. Table 6 lists one “relevant non-RCT”. Please justify the inclusion as the 


population is outside the scope. 


Although KODIAC 16 was the only study identified in the non-RCT systematic review, 
as noted in section 6.8.1, p.174, it was not considered relevant to the naloxegol STA 
submission due to being conducted in a paediatric population only which is outside of 
the EC licensed indication.  
 


 


25. Priority request: Page 73 lists an additional subgroup (2xLIR). The 2xLIR 


population is closer to NICE's definition of inadequate responders. Given this, 


please provide further clarification for why you did not provide the same data 


for the 2xLIR population as for the LIR population, and the same analyses 


(meta-analyses, and network MA) and economic model in the submission? 


 
In summary, AstraZeneca believe that NICE’s previous definition of inadequate 
responders is specific to CIC and therefore not clinically appropriate to naloxegol’s 
OIC appraisal, and per the rationale detailed below did not believe the provision of 
2xLIR data was warranted or necessary.  
 
AstraZeneca’s rationale for not providing 2xLIR data is as follows: 


 


 AstraZeneca deemed the “All LIR” population rather than the 2xLIR patient 
cohort to be the most clinically relevant to the population listed in the scope as: 
“For adults in whom oral laxatives have provided inadequate relief”. In addition, 
AstraZeneca has demonstrated that for the “All LIR” population naloxegol is cost-
effective at a willingness to pay threshold of <£20,000 in the base case and 
nearly all sensitivity analyses. Owing to this, it was not considered necessary to 
provide 2xLIR data when cost & clinical effectiveness has been demonstrated in 
the broader “All LIR” patient cohort.  


 


 AstraZeneca proposed 2xLIR as a potential patient population during the 
scoping workshop for the naloxegol STA in 2013. However, it was agreed during 
this workshop that “the population in the scope should remain broad and should 
not be restricted to people in whom previous treatment with laxatives has failed 
to provide adequate relief. It was noted that naloxegol may be an appropriate 
first-line treatment option for some patients (such as those with severe opioid-
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induced constipation) if first line use is permitted in the marketing authorisation”. 
AstraZeneca followed this guidance from NICE, and so focussed on presenting 
the most robust case possible for clinical and cost-effectiveness within the 
licensed population for naloxegol  


 


 Furthermore, with regards to robustness of both the clinical and cost-
effectiveness data, though 2xLIR was pre-specified in the Phase III KODIAC 
trials these studies were not powered to detect statistical significance in the 
2xLIR sub-group. In KODIAC 4 & 5 there were 99 patients meeting the criteria to 
qualify as 2xLIR population which equated to 41% of the LIR population in 
KODIAC 4 & 5. Owing to this, AstraZeneca believes it is more appropriate to 
focus the submission on the population where greater certainty and confidence 
in data exists – “All LIR”. This can be further reinforced by Figure 2 of the 
Redacted Draft Assessment Report, provided below, which demonstrates based 
on the confidence intervals highlighted that it is more appropriate to use the “All 
LIR” population than the 2xLIR sub-group to make robust clinical & cost-
effectiveness arguments as the n number of the 2xLIR dataset would increase 
the level of uncertainty within the health economic model vs. the all LIR dataset 


 


 Moreover, the comparators listed in the scope do not have data in the 2xLIR 
population which would make any potential NMA or indirect comparison 
significantly less robust. AstraZeneca appreciate this critique can also apply to 
the LIR population, however this had to be used in the NMA, indirect comparison 
and health economic model submitted due to the EC approved indication 


 
Figure 2. Response (naloxegol 25 mg vs placebo) to study drug during Weeks 1 to 12 
in subgroups of interest – pooled data, Studies 04 and 05 (ITT) 


 


 
 


 Within the naloxegol submission, AstraZeneca proposed the more clinically 
relevant sub-group of Step 3 opioid patients (see page 44 of the naloxegol STA 
submission) which in the KODIAC 4 & 5 trials, although a post-hoc analysis, 
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comprises a larger dataset (n=176, 73% of the LIR population) vs. the 2xLIR 
cohort (n=99, 41% of the LIR population).  


 


 As per the response to clarification Question 9, AstraZeneca does not believe 
the NICE definition of inadequate responders applied to lubiprostone and 
prucalopride was relevant to the naloxegol appraisal; as such its perceived  
“closeness” to the KODIAC trials 2xLIR sub-population by the ERG is not 
considered relevant and so further justifying not providing 2xLIR data in the 
naloxegol submission. 


 
As a result of the rationale provided AstraZeneca did not and does not believe it 
necessary to provide clinical and cost effectiveness data for the 2xLIR population, as 
a robust clinical and cost effectiveness case has been put forward within the licensed 
population and a clinically relevant sub population within the naloxegol STA 
submission.   
 


26. On page 77, there is a discrepancy between the second bullet point (“5.3%, 


9.2%, and 2.5% of patients in the naloxegol 12.5 mg, 25 mg and placebo 


groups, respectively”) and the following text (“Discontinuations as a result of 


adverse events occurred in 5 (4.3%), 11 (9.2%), and 3 (2.5%) patients in the 


naloxegol 12.5 mg, 25 mg and placebo groups, respectively.”). Please clarify 


which statement is correct? 


The second statement is correct. The second bullet is an error and should read 4.3% 
not 5.3% for the naloxegol 12.5 mg group. 
 


27. Please provide further details, e.g. frequency count, on the days “patients had 


taken more than one laxative class for at least 4 days in the two weeks prior to 


baseline...” (Page 78). 


 


Per the response in question 25 of this document, AstraZeneca interpret this 
question as pertaining to 2xLIR and hence do not believe it is relevant to provide the 
data requested.  
 


 


 


28. Table 39 lists “History of chronic constipation” as a key exclusion criterion for 


the BOI study. Can you please explain why this was done and why this study is 


still relevant? 


The inclusion and exclusion criteria of the BOI study were defined to identify, as 
robustly as possible, the patients suffering from OIC specifically, and not to identify 
patients whose constipation was caused by other factors (e.g. CIC). As a result, this 
study is clinically relevant as it provides data for patients with OIC per the EC 
licensed indication for naloxegol. 
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29. Table 189 is entitled “Profile of Opioid Use for Naloxegol 25mg” but has 


“exclusive use of morphine” at 100% and exclusive use of oxycodone at 100%. 


Please provide an explanation for the inclusion of this table and its reported 


values.  


 
Naloxegol 25 mg was combined with Step 3 opioids when compared with OXN, as 
OXN’s formulation (including a Step 3 opioid, oxycodone) meant that this was the 
appropriate comparison. 
 
Two opioids were combined with naloxegol 25mg to form this comparison. To provide 
a like-for-like comparison with OXN, oxycodone was used. To reflect UK prescribing 
practice, the most commonly prescribed Step 3 opioid – morphine – was used.  
 
The fact that both opioids have exclusive use of 100% is explained by the fact that 
these numbers describe scenarios run within the model – in the first scenario all 
opioid use is morphine, in the second all opioid use is oxycodone.  
 
 


30. EMA states that "On 25 September 2014 the Committee for Medicinal Products 


for Human Use (CHMP) adopted a positive opinion, recommending the granting 


of a marketing authorisation for the medicinal product Moventig, 12.5 mg and 


25 mg, film-coated tablet intended for the treatment of opioid-induced 


constipation (OIC) in adult patients who have had an inadequate response to 


laxative(s)”. Did EMA provide a definition of what was meant by "an inadequate 


response to laxative(s)"? Please provide the definition if possible. 


The EC approved indication for naloxegol is: 
 
For the treatment of opioid-induced constipation (OIC) in adult patients who have had 
an inadequate response to laxative(s).  The following definition is included in Section 
5.1 of the SmPC: 
 
Definition of laxative inadequate responder:To qualify as LIR, in the two weeks prior 
to first study visit patients had to have reported concurrent OIC symptoms of at least 
moderate severity while taking at least one laxative class for a minimum of four days 
during the pre study period. 
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Section B: Clarification on Meta-analysis and Mixed Treatment Comparison 


 


31. Page 127 states that "Direct meta-analysis of the two included RCTs evaluating 


methylnaltrexone compared with placebo was not undertaken due to dosing 


differences (one study of subcutaneous methylnaltrexone and one study of 


oral methylnaltrexone)". Please explain why these 2 studies could be 


combined in the MTC analyses section 6.7.2. 


Oral and subcutaneous methylnaltrexone were not combined in any of the MTC 
analyses for AstraZeneca felt it was not clinically appropriate.  A more detailed 
network diagram below has been provided to clarify the specific treatments included 
in the network. 
 


Figure 3. Network Diagram 


 


 


*The oxycodone PR treatment in these trials were considered to be equivalent to placebo arms. Patients 


received naloxone/oxycodone or oxycodone alone.  
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**Arsenault 2014, published as an abstract at the Canadian Digestive Disease Week, was not identified 


as part of the systematic review, as this conference was not searched as part of the prospectively 


designed protocol.  


 


 


32. According to page 127, 2 of the naloxone trials were also excluded due to 


reporting of results at different timepoints. These studies were evaluated 


separately. Please explain why these two 4/5-week studies were combined in 


the MTC analyses in section 6.7.2 and compared with 12-week studies for 


naloxegol. 


Direct meta-analyses were provided in all cases where there were two or more trials 
available for a treatment comparison in the MTC network for all outcomes with data 
available. Most of the arms in the MTC network have only one trial (see the more 
detailed network diagram presented in Q31 above), and so direct meta-analyses 
could not be conducted for these treatment comparisons. The only treatment 
comparisons with more than one trial were naloxegol 12.5 mg versus placebo, 
naloxegol 25 mg versus placebo, and naloxone + oxycodone versus placebo.  
 
On page 127 of the naloxegol STA submission, there is an omission. Arsenault 2014 
should be added to the list of naloxone-oxycodone trials contributing to the direct 
meta-analysis. 
 


 


33. Priority request: Given the limited number of trials included in the direct 


comparison meta-analysis (page 128), please provide a rationale for the 


random effects empirical based methods and present forest plots for all meta-


analyses. 


 


Use of a random-effects model was the a priori default employed, as the assumption 
of fixed-effects is a very strong one; the fixed-effects vs random-effects choice is not 
a matter of choosing Assumption #1 vs Assumption #2, but rather choosing to make 
an assumption vs not choosing to make one. Except in the case of evidence of small 
studies having different effect sizes than large studies, or looking for signals for 
safety issues with rare events, AstraZeneca consider the use of a random-effects 
model is best as it is more conservative – as the Cochrane guidance states, “The 
choice between a fixed-effect and a random-effects meta-analysis should never be 
made on the basis of a statistical test for heterogeneity (Section 9.5.4).” 
(http://handbook.cochrane.org/) 
 
The forest plots have been modified to show the meta-analysis and Bucher results, 
each on the same plot with the MTC results. AstraZeneca have provided forest plots 
for both fixed- and random- effects results. Where no statistical heterogeneity was 
observed, fixed- and random-effects results are identical for the direct meta-analyses. 
For the few direct meta-analyses where differences are observed, typically the effect 
estimates are highly similar, but the credible intervals are narrower with fixed effects; 
therefore the random effects results are the more conservative estimates. Forest 
plots can be found attached to this document. 
 


 


  



http://handbook.cochrane.org/
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34. Priority request: Table 56 presents “DIC values for random vs fixed effects 


models”. “Based on the results of the DIC analysis, a random effects model 


was chosen over a fixed effects model”. Please provide a rationale for 


choosing the random effects model considering table 56 indicates smaller (i.e. 


better) DIC values for the fixed effects model. 


 


As above, DIC alone should not determine the choice of the model. AstraZeneca 
have observed some heterogeneity in certain outcomes. In order to incorporate the 
heterogeneity assumption in our analyses, AstraZeneca chose a random effects 
model. The choice of the prior was tested in sensitivity analyses to ensure that it 
does not impact posterior results.   
 
The results for both the random and fixed effects are presented for completeness. A 
summary of the Bayesian MTC results for the random and fixed-effects model 
analysis in the anticipated licensed population and the anticipated licensed 
population + Step 3 opioids is presented in Table 57 and Table 58 in the naloxegol 


STA submissionError! Reference source not found.. For both the anticipated 


licensed population and the anticipated licensed population + Step 3 opioids, point 
estimates for all outcomes assessed were similar for the random and fixed-effects 
models. However, the credible intervals were slightly wider for the random-effects 
model compared with the fixed effects model. Given that there were no differences in 
the results for the random and fixed effects models, a random effects model was 
deemed to be appropriate in this case. 
 


 


35. For section 6.7:  


a) Did the non-naloxegol studies include the relevant population (anticipated 


license)? Please define these populations if possible. 


 
The non-naloxegol studies did not include specific sub-groups of the anticipated 
licensed population, although the non-naloxegol studies may have included LIR 
patients within the overall OIC populations included. This is explained in section 
6.7.4, page 146 of the naloxegol STA submission as follows: 
 
“The review found that only the naloxegol trials were able to provide data in the 
specific patient populations of interest (i.e. LIR and LIR + Step 3 opioids 
subgroups). This was possible via custom analysis of the KODIAC 4 and 
KODIAC 5 Phase III trials, which were designed to provide data for each of the 
outcomes of interest for the LIR and LIR + Step 3 opioids subgroups. As none of 
the other trials reported data specifically for the LIR and LIR + Step 3 opioids 
subgroups, the MTC analysis uses the main enrolled trial populations to inform 
the analysis as per the pre-specified protocol.” 
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b) Please provide complete study characteristics for all included studies (by 


treatment arm) in the MTC: Methodology, see Table 7; Eligibility criteria, see 


Table 8; Characteristics of patients, see Table 9 and 10; Outcomes, see 


Table 11; Analyses, see Table 12; Participant flow, see Fig 4 and 5. 


 


AstraZeneca believe that the tables presented in section 6.7 contain all of the 
data that would typically be provided to NICE i.e. trial design, population, 
interventions and severity of OIC (Table 43), study outcomes (Table 45), and 
study characteristics (Table 47). In addition, NICE were provided with the relevant 
publications for each of the individual studies included in the MTC analysis.   
 


36. Section 7.3.1, tables 90 and 92 (MS page 245) show the response rates for 


naloxegol based on the trial and the MTC. This shows a clear difference. Please 


confirm that response for the MTC analysis is the same as the model definition 


of response (as opposed to the clinical effectiveness definition of response)?  


 


The MTC used common outcomes, between individual comparators. These common 
outcomes do not exactly correspond to the model definition used for direct trial based 
comparison or the definition used the clinical effectiveness trails. Please see Table 
13 in question 16 of this document for further information. 
 
 


37. Priority request: Please provide a full MTC analysis for the model including 


placebo, placebo plus bisacodyl and naloxegol plus bisacodyl, i.e. please 


expand the current MTC to include all comparators. 


AstraZeneca do not believe it is required to provide the MTC analysis requested as 


the KODIAC trials provide a direct estimate of the comparative efficacy of naloxegol 


plus bisacodyl versus placebo plus bisacodyl, eliminating a need for this comparator.  


. 
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Section C: Clarification on cost-effectiveness data 
 
Please note that any reference to naloxegol in Section C refers to naloxegol 25 mg 
only as the model only considers this dose. 
 


38. The economic analysis is based on the premise that the eligible population has 


failed on a single laxative. This means that switching of treatments (other than 


to defined comparators or the intervention) is not an issue. Xxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxx (as evidenced by comments from clinical experts quoted in the 


“Consolidated definition of Laxative Inadequate Response (LIR)” document4). It 


would be useful if the company could consider the impact of permitted 


switching between different treatments which would also help place naloxegol 


at the most cost-effective position in the care pathway.  


AstraZeneca would like to clarify that the premise of the economic analysis is based 
on an inadequate response to laxative(s) not “failed on a single laxative.”  
 
The health economic model submitted is intended for the sole purpose of conforming 
to the decision problem, the licensed population of naloxegol, and demonstrating 
cost-effectiveness based on the scope defined by NICE. Based on this objective, 
modeling permitted switching and most optimum position of naloxegol in the care 
pathway is not considered necessary, nor the remit of the HTA process of the 
evaluation of naloxegol within it EC licensed indication. In addition this was not 
highlighted as a concern in the Decision Problem meeting for this STA.  
 
Furthermore, another driver for not considering the impact of permitted switching is 
AstraZeneca’s belief (see response to question 18 of this document) that there is 
insufficient RCT data available for laxatives to develop a robust model with it 
included.  
 
As the health economic model is defined by health state rather than laxative status 
considering the impact of permitted switching is not considered necessary for 
calculating cost effectiveness within the care pathway because patients can enter the 
model with any treatment history,assuming they have at least had an inadequate 
response to laxative(s). Furthermore, AstraZeneca’s model has been developed to 
build upon criticisms of existing health economic models in constipation (see Section 
7.2.2, page 230 of the naloxegol STA submission for further detail), close agreement 
with participants at a clinical advisory board (please see the response to question 42 
(a) in this document for further details) and external experts, including payers. Owing 
to this it is AstraZeneca’s belief that the model submitted is more comprehensive 
than previously published models in OIC, for example by allowing for spontaneous 
movement between OIC and non-OIC health states if a patient is off treatment. 
 
Moreover, owing to the scenarios presented in the naloxegol STA submission listed 
in Table 16 below, AstraZeneca believe that these represent comparisons at different 
stages in the care pathway. Given that the submission demonstrates naloxegol is 
cost effective in nearly all scenarios it is believed that it is not a matter of where 
naloxegol is “most cost-effective in the care pathway” but rather that HCPs can make 
a personal decision where they feel it would be most appropriate to introduce 
naloxegol to an individual patient, based on their unique symptomatic profile, and 
history knowing naloxegol represents an efficacious and cost-effective option from 2nd 
line - presented in the naloxegol STA submission and listed in Table 16 below. 
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Table 16. Naloxegol Comparators and position in care pathway 


Comparator Position in care pathway 


vs. placebo & bisacodyl 2nd line – comparator used as a proxy for 
PRN stimulant laxative use 


vs. MNTX/OXN  From 2nd line, post inadequate response 
to at least one laxative class and within 
respective licensed indication 


vs. placebo  Patients not on active therapy 


vs. rectal interventions Laxative refractory patients 


 
 


 


39. Priority request: In the CSRs of KODIAC 4 and 5 (pages 104 and 106, 


respectively) it states: “A complete analysis of the EQ-5D to calculate QALYs 


to support health economic analyses for payers is reported separately.” Please 


provide these reports. 
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Table 17. EQ-5D data split by individual domains across weeks 4 and 12 and treatment 


 Naloxegol Placebo 


No problems Moderate 
Problems 


Severe 
Problems 


No 
problems 


Moderate 
Problems 


Severe 
Problems 


KODIAC 4  


Mobility Week 0 41.59 57.52 0.88 42.24 57.76 0 


Week 4 46.43 53.57 0 49.56 50.44 0 


Week 12 58.51 41.49 0 45.83 53.13 1.04 


Self-care Week 0 80.53 19.47 0 76.72 23.28 0 


Week 4 82.14 17.86 0 75.22 24.78 0 


Week 12 81.91 18.09 0 79.17 19.79 1.04 


Usual 
ivities 


Week 0 38.05 59.29 2.65 35.34 60.34 4.31 


Week 4 41.96 53.57 4.46 41.59 49.56 8.85 


Week 12 43.62 52.13 4.26 38.54 55.21 6.25 


Pain Week 0 3.54 79.65 16.81 6.9 69.83 23.28 


Week 4 7.14 78.57 14.29 12.39 67.26 20.35 


Week 12 13.83 65.96 20.21 11.46 62.5 26.04 


Anxiety 
and 
depress-
ion 


Week 0 65.49 33.63 0.88 56.9 39.66 3.45 


Week 4 65.18 33.04 1.79 65.49 27.43 7.08 


Week 12 74.47 22.34 3.19 58.33 35.42 6.25 


KODIAC 5  


Mobility Week 0 43.7 56.3 0 45.3 53.85 0.85 


Week 4 46.96 53.04 0 52.59 47.41 0 


Week 12 56.52 42.39 1.09 46.94 53.06 0 


Self-care Week 0 78.15 21.85 0 83.76 15.38 0.85 


Week 4 78.26 21.74 0 82.76 16.38 0.86 


Week 12 82.61 17.39 0 81.63 18.37 0 


Usual 
activities 


Week 0 42.86 52.1 5.04 36.75 58.12 5.13 


Week 4 47.83 47.83 4.35 43.1 51.72 5.17 


Week 12 53.26 42.39 4.35 41.84 55.1 3.06 


Pain Week 0 6.72 69.75 23.53 6.84 73.5 19.66 


Week 4 14.78 65.22 20 12.07 71.55 16.38 


Week 12 21.74 67.39 10.87 11.22 72.45 16.33 


Anxiety 
and 
depress-
ion 


Week 0 57.98 33.61 8.4 58.97 37.61 3.42 


Week 4 60 33.04 6.96 60.34 38.79 0.86 


Week 12 76.09 20.65 3.26 57.14 38.78 4.08 
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Table 18. EQ-5D Visual Analogue Scale data across weeks 4 and 12 and treatment 


 Naloxegol Placebo 


N Mean Standard 
deviation 


N Mean Standard 
deviation 


KODIAC 4  


Week 0 113 60.6 17.74 116 64.3 18.79 


Week 4 112 63.6 16.74 113 65.8 19.18 


Week 12 94 64.5 17.84 96 67.3 18.02 


KODIAC 5  


Week 0 119 63.5 18.55 119 63.5 17.17 


Week 4 115 64.9 18.97 116 65.0 17.56 


Week 12 92 70.0 18.89 98 66.0 17.65 


 
 
 
Table 19. EQ-5D utility data across weeks 4 and 12 and response 


 OIC Non OIC 


N Mean Standard 
deviation 


N Mean Standard 
deviation 


KODIAC 4 and 5 combined 


Week 4 187 0.567 0.284 226 0.621 0.293 


Week 12 124 0.558 0.315 212 0.639 0.289 


Week 4 and 12 
combin
ed 


311 0.564 0.296 438 0.630 0.291 


 
 
Table 20. EQ-5D utility data across weeks 4 and 12 and treatment 


 Naloxegol Placebo 


N Mean Standard 
deviation 


N Mean Standard 
deviation 


KODIAC 4 and 5 combined 


Week 0 232 0.570 0.288 233 0.557 0.295 


Week 4 227 0.600 0.283 229 0.587 0.301 


Week 12 186 0.646 0.289 194 0.570 0.317 


Week 4 and 12 
combined 


413 0.621 0.286 423 0.579 0.310 
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Table 21. EQ-5D utility data across weeks 4 and 12, treatment and response 


 Naloxegol Placebo 


N Mean Standard 
deviation 


N Mean Standard 
deviation 


OIC status in KODIAC 4 and 5 combined 


Week 4 67 0.571 0.243 120 0.565 0.305 


Week 12 43 0.601 0.289 81 0.535 0.328 


Week 4 and 12 
combined 


110 0.583 0.261 201 0.553 0.314 


Non OIC status in KODIAC 4 and 5 combined  


Week 4 134 0.620 0.293 92 0.623 0.295 


Week 12 123 0.665 0.291 89 0.602 0.284 


Week 4 and 12 
combined 


257 0.642 0.293 181 0.613 0.289 


 
 


 


40. On page 23, you state that “Results are also presented for naloxegol 25 mg 


plus bisacodyl to demonstrate the cost-effectiveness of naloxegol when used 


in combination with a stimulant laxative. This scenario is considered most 


clinically relevant given the multi-factorial nature of constipation and clinical 


guidance obtained via an advisory board and AstraZeneca sponsored 


research”.  


 


a) Please clarify how this clinical guidance was identified (consensus, 


majority etc.)? 


 


The question of whether or not OIC was a distinct condition in patients or 
confounded by other factors such as comorbidity, lifestyle and physical factors 
(ability to take tablets, etc) was discussed at the advisory board held on October 
14th 2014.  The advisory board panel felt that confounding factors needed to be 
taken into account when considering treatment options.  The consensus was that 
it may be necessary to add a stimulant laxative to naloxegol to achieve maximum 
resolution of the constipation (for more details see OIC ad board report in the 
reference pack for the naloxegol STA submission).  
 


b) In light of this statement, please comment on the most appropriate choice 


for the base case in the cost-effectiveness model? The statement suggests 


that naloxegol 25 mg vs. placebo is not the best choice for the base case. 


 


Comparison of naloxegol to placebo was selected as the base case as it best reflects 
the design and endpoints of the KODIAC 4 and 5 trials. The base case is then built 
on to consider the use of bisacodyl in first the placebo arm and secondly 
the naloxegol arm. This conveys in a logical way how the comparisons within the 
KODIAC 4 and 5 trials are made and the respective ICERs of these comparisons. 
 
However, though AstraZeneca believe that it was most appropriate to ground the 
health economic model with least unknowns/assumptions (the base case comparison 
of naloxegol 25mg vs placebo), owing to the “multi-factorial nature of constipation 
and clinical guidance obtained via an advisory board and AstraZeneca sponsored 
research” it remains the case that AstraZeneca maintain the most clinically relevant 
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scenario would be the naloxegol 25mg plus bisacodyl comparison to placebo plus 
bisacodyl. 
 


41. Priority request:  In the section 6.5.4, page 88, table 17 and page 89, table 18 


shows that the response rate of naloxegol differs between LIR and non-LIR 


patients, while the response rate of placebo is more or less similar between 


LIR and non-LIR patients. Consequently, the efficacy of naloxegol differs 


between the LIR and non-LIR population. In anticipation of the license, the 


cost-effectiveness analysis is restricted to the LIR population. Please provide 


the inputs and results of the cost-effectiveness analyses for all patients with 


OIC irrespective of response to previous laxatives as well as for the 2xLIR 


patients. 


The population “All patients with OIC irrespective of response to previous laxatives” 
(i.e. the KODIAC ITT population) lies outside of  the EC approved indication for 
naloxegol “for the treatment of opioid-induced constipation (OIC) in adult patients 
who have had an inadequate response to laxative(s)” and therefore is not relevant to 
this appraisal on the grounds that the NICE Committee can only make 
recommendations on the use of the technology for the population in line with the 
marketing authorisation.”  
 
As outlined in the response to Question 25 contained within this document, 
AstraZeneca do not believe it is necessary to provide data for 2xLIR patients. 


 


42. Priority request: Please provide the details of the methodology of all surveys 


conducted to obtain resource use data, populate and/or validate the model (GP 


Omnibus, 29 clinician, Advisory board, 3 KOLs) & BOI data in appendices? 


Please consider the following sub-questions when providing your answers: 


a) Specific information about the advisory meeting as described in section 


10.24 is missing. Please provide more detailed information about the 


questions asked during the advisory meeting held on July 16-17, 2014.  


 


BOI Data 
 
See Section 3 of Coyne et al BOI Study Report 
 
Advisory Baord 


The advisory board held between July 16th & 17th 2013 was presented with the 
approached adopted for the cost-effectiveness model, focusing on the following 
topics  


 Model structure  


 Natural history of OIC  


 Long-term response rates 


 Discontinuation 


 AEs 


 Cost inputs and resource use 


 Utility 
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The advisory board discussed both the methodological and clinical validity of the 
approaches adopted. No predetermined list of questions was specified that can 
be shared here.  
 
Among the issues discussed by the advisory board, and referenced in the 
submission, are: 


 Transient nature of OIC experience (Section 7.2.2) 


 The use of non-response as proxy for treatment discontinuation (Section 
7.2.8) 


 Clinical plausibility of Transition A extrapolations (Section 7.3.7) 


 Utility impact of adverse events (Section 7.4.8) and OIC (Section 7.4.10) 
 


XXXXXXX 
See Appendix 14 of original submission  
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X 
X 
X 
X 
X 
 


3 KOLs 
 
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
 
 


b) Please specify if experts participated in more than one survey/meeting(s)? 


All research described in the response to Part A of question 42 with the 
exception of the July 16th & 17th Advisory Board and the 3 KOLs was 
anonymous. Owing to this AstraZeneca cannot definitively ascertain the true 
extent of any overlap. However, as per best practice for market research robust 
research screening was in place to try and ensure minimal overlap (e.g. asking if 
participants had a conflict of interest or had recently participated in research for 
opioid-induced constipation) but this is self-reported and so inherently relies on 
participant honesty. 
 
 


43. Section 7.2.2 on page 237: it is mentioned that “Patients in the ‘OIC’ and ‘non-
OIC (untreated)’ states use rescue therapy (e.g. laxatives) as required, with the 
laxative use in the ‘non-OIC (untreated)’ state being prophylactic.” Please 
clarify how the laxative use in non-OIC (untreated) can be rescue therapy and 
prophylactic at the same time. 
 


Patients in the “OIC” state use rescue therapy (e.g. laxatives) as required. Patients in 
the “non-OIC” (untreated) state would typically use laxatives prophylactically. 
However, due to the nature of the definition of non-OIC, where you require to have ≥ 
3 SBMs in at least 3 out of the last 4 weeks, a patient could be deemed as being 
non-OIC but at that particular week could be experiencing a reduced number of 
SBMs (<3) and would be using laxatives as rescue therapy. 
 


44. Priority request: Please explain why throughout the health economic analyses 


data have been pooled from KODIAC 4 and 5 rather than performing meta-


analyses.  


 
KODIAC 4 and 5 trials had identical study designs and inclusion/exclusion criteria 


and similar populations, drawn from non-overlapping centres. Because of this 
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AstraZeneca feels pooling the studies is the most efficient and reliable way to model 


the data in order to  generate greater precision in the health economic analyses. 


 


 


45. Please specify the y-axis (i.e. the measure of differences) on the graph in 


section 7.3.7 on page 252, figure 17, and explain the inclusion (in the key of the 


chart) of non-OIC (on treatment) patients (late responders) in this comparison:  


The y-axis is the difference between naloxegol  and placebo of the proportion of 
patients transitioning between health states at a given cycle. 
 
A 5 year time horizon was selected as this was thought to reflect the upper end of the 
period of persistence of opioid use (Table 89 of the original submission). Running the 
model suggests that it reaches a steady state within this period, as demonstrated in 
Figure 17 of the original submission. This figure shows the difference over time of the 
proportion of patients transitioning from the different health states when comparing 
naloxegol with placebo. After 36 cycles or 3 years there are only a few patients 
transitioning and at 67 cycles or nearly 5 years there are no patients left transitioning. 
This shows that after 3 years the model stabilises.  
 
 


46. In section 7.3.7, please provide diagnostic plots (cumulative log-hazard) with 


both treatment groups in one plot. Please explain why the same parametric 


function was chosen for naloxegol and placebo and provide the results of the 


statistical tests (or graphs) that justify the assumption of proportional hazards 


in the health economic model. 


Diagnostic plots (cumulative hazard and log-hazard) with all treatment groups in one 
plot are provided below in Figure 4. 
  
The choice to use the same type of function when modelling naloxegol and placebo 
was taken as it corresponded with DSU guidelines on survival analysis (reference 
107 in the submission), which states that:  
 
Where parametric models are fitted separately to individual treatment arms it is 
sensible to use the same ‘type’ of model, that is if a Weibull model is fitted to one 
treatment arm a Weibull should also be fitted to the other treatment arm. This allows 
a two dimensional treatment effect in that the shape and scale parameters can both 
differ between treatment arms, but does not allow the modelled survival for each 
treatment arm to follow drastically different distributions (pg 39-40). 
 
It is important to note, however, that separate functions were generated for naloxegol 
and placebo populations, and AstraZeneca did not thus require the assumption of 
proportional hazard for the naloxegol and placebo comparison. The assumption of 
proportional hazards was applied to estimate the functions used to extrapolate OIC 
status for other comparator treatments (MNTX and OXN) for which there is no 
individual level data available to AstraZeneca. Thus, it was not possible to perform 
statistical analysis to support this assumption.  
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Figure 4. Cumulative Hazard and Log Hazard Diagnostic Plots for both naloxegol and 


placebo 


 


 


 


 


 


 


 


  







 
AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12


th
 December 2014 


Page 44 of 73 
 


47. In section 7.3.7, please provide more detail about the procedure to get to the 


per-cycle probabilities and whether the face-validity of these probabilities been 


checked with clinical experts. 


 


Per cycle probabilities for all transitions A, B, and C are based on analysis of pooled 
KODIAC 4 & 5 trial data. For transition A, the best fitting statistical function was used 
to estimate transition probabilities, and for transitions B and C, constant probabilities 
were assumed.  
 
These resulting functions showing changes in OIC-state status over time were 
shared with clinicians during an advisory board (see section 10.24 of the 
submission). The clinicians were able to validate the principle underlying the 
functions – for instance, that OIC status is variable and patients move between OIC 
and non-OIC status over time. However, they were uncertain about the precise 
magnitude of the probabilities that should be used to describe this variability. 
Consequently, multiple scenarios were run to explore the uncertainty in the transition 
probabilities employed in the model.  
 


 


48. Please provide the following reference as referenced in section 7.4.2, page 264 


of the submission: 


 Bell T, Annunziata K, Leslie JB. Opioid-induced constipation negatively 


impacts pain management, productivity, and health-related quality of life: 


findings from the National Health and Wellness Survey. J Opioid Manag. 


2009 May-Jun;5(3):137-44. 


 
The reference is attached to this document 
 


 


49. Please provide more information about the differences in quality of life 


between patients with and without OIC as this is not described in the poster by 


Annunziata  et al.5 


 


The study sample for the patient population reported in Annunziata et al. 2006 poster 
(attached to this document) is the same as that reported in the Bell 2009 reference 
(attached to this document). Among the total survey population (n=2,430), patients 
with OIC were found to have poorer scores on both the physical and mental 
components of the SF-8 Health Survey, compared to those without OIC. Full details 
can be seen in the text on page 5, Figure 3, Figure 4 of the Bell 2009 reference.  
 


50. Priority request: Different definitions of OIC status have been used in the trial 


and in the model. Please clarify which definition was used to define OIC in the 


context of the utility analyses.  


 


The model definition of OIC status was used to generate estimate of utility in the 
health states. Specifically, the following definitions were used to derive OIC and non-
OIC status:  
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 OIC: In the assessment “Week n”, where “n” ranged between 4 and 12 inclusive, 
if any of the 2 observations in a 4-week rolling period (Weeks n-3, n-2, n-1, and n) 
were reported as SBM<3 subject was considered OIC.  


 Non-OIC: In the assessment “Week n”, where “n” ranged between 4 and 12 
inclusive, if at least 3 out of 4 observations in a 4-week rolling period (Weeks n-3, 
n-2, n-1, and n) were reported as SBM≥3 subject was considered non-OIC.  


This 4-week rolling back definition was used to derive OIC and non-OIC status at 
Weeks 4, 5, 6, 7, 8, 9, 10, 11, and 12.  
 


51. Priority request: The distinction in utilities between treatment and time is 


based upon an analysis using the change in utility score as the dependent 


variable (Table 103, page 266). Since the economic model does not specifically 


incorporate the change in utility, but the utility values itself, please provide a 


rerun of the analysis, now using absolute utility rather than change in utility as 


the dependent variable. 


 


The analysis was not run for absolute utility, as the conventional approach to 
modelling longitudinal data is to use change from baseline score as the dependent 
variable while adjusting for each subject’s baseline score. This adjustment ensures 
that each subject’s randomly varying starting point (or intercept) is accounted for in 
the regression model. As a result, AstraZeneca do not believe that is it necessary to 
provide a rerun of the analysis using absolute utility.   
 


 


52. The random mixed effect model includes OIC as an independent variable. 


Please clarify at what time point this OIC status was measured.  


 


OIC status was derived as a time-dependent variable and could move between 
different statuses (i.e. OIC/non-OIC) at weeks 4 and 12. This type of time-dependent 
predictor setup allows the regression model to capture fluctuations among states and 
assess overall differences between OIC and non-OIC status over the follow-up.   
 


 


53. Priority request: Please provide more details regarding the model selection as 


seen in table 103, e.g.  


a) How was this model selected and which covariance structure was 


assumed?  


Potential predictors for this model included time (weeks), age, gender, race, 
body mass index (BMI), duration of opioid use, treatment, baseline utility, and 
OIC status. At the initial stage, each of the variables listed above were examined 
in univariate regression models to assess the statistical significance of their 
association with outcome. Coefficients with a p-value of 0.1 or below were 
considered indicative of an association. A first multivariate model was then fitted 
by including the predictors identified in the previous step. This model was then 
trimmed down to retain only the significant/important variables. To ensure that 
AstraZeneca did not miss any clinically significant variables, AstraZeneca 
allowed key variables (e.g. study week and treatment) back into the trimmed 
multivariate model and re-assessed their significance. 
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A repeated measures mixed-effects (RMME) model (i.e. random intercept model) 
with unstructured covariance matrix structure was used to predict the change 
from baseline in utility score over time. 
 


b) Were other interactions included?  


Interaction of treatment with OIC status was additionally tested. No statistically 
significant results were observed. 


 


c) Please also show the results including all interaction terms.  


 


Table 22. Interaction Terms - LIR population 


Solution for Fixed Effects 


Effect Visit Treatment OICStatus Estimate 
Standard 


Error DF t Value Pr > |t| 


Intercept    0.2938 0.03007 41
2 


9.77 <.0001 


Baseline score    -0.5050 0.03811 30
7 


-13.25 <.0001 


Treatment  Naloxegol   -0.01171 0.03472 30
7 


-0.34 0.7362 


Treatment  Placebo  0 . . . . 


Visit Week 
12 


  -0.02303 0.02113 30
7 


-1.09 0.2765 


Visit Week 4   0 . . . . 


OIC status   nOIC 0.05305 0.02745 30
7 


1.93 0.0542 


OIC status   OIC 0 . . . . 


Treatment*Visit Week 
12 


Naloxegol  0.06852 0.03015 30
7 


2.27 0.0237 


Treatment*Visit Week 4 Naloxegol  0 . . . . 


Treatment*Visit Week 
12 


Placebo  0 . . . . 


Treatment*Visit Week 4 Placebo  0 . . . . 


Treatment*Status  Naloxegol nOIC -0.00366 0.04105 30
7 


-0.09 0.9291 


Treatment*Status  Naloxegol OIC 0 . . . . 


Treatment*Status  Placebo nOIC 0 . . . . 


Treatment*Status  Placebo OIC 0 . . . . 


 


  







 
AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12


th
 December 2014 


Page 47 of 73 
 


Table 23. Interaction Terms - LIR + Step 3 Opioid 


 


Solution for Fixed Effects 


Effect Visit Treatment OICStatus Estimate 
Standard 


Error DF t Value Pr > |t| 


Intercept    0.2556 0.03611 289 7.08 <.0001 


Baseline score    -0.4826 0.04443 214 -10.86 <.0001 


Treatment  Naloxegol  0.009970 0.04329 214 0.23 0.8181 


Treatment  Placebo  0 . . . . 


Visit Week 12   -0.01638 0.02674 214 -0.61 0.5408 


Visit Week 4   0 . . . . 


OIC status   nOIC 0.05119 0.03336 214 1.53 0.1264 


OIC status   OIC 0 . . . . 


Treatment*Visit Week 12 Naloxegol  0.06162 0.03780 214 1.63 0.1045 


Treatment*Visit Week 4 Naloxegol  0 . . . . 


Treatment*Visit Week 12 Placebo  0 . . . . 


Treatment*Visit Week 4 Placebo  0 . . . . 


Treatment*Status  Naloxegol nOIC 0.007174 0.05051 214 0.14 0.8872 


Treatment*Status  Naloxegol OIC 0 . . . . 


Treatment*Status  Placebo nOIC 0 . . . . 


Treatment*Status  Placebo OIC 0 . . . . 


 
 


An additional interaction effect of treatment and OIC status was tested in the 
models provided in Table 103 for both anticipated licensed population and 
anticipated licensed population + Step 3 opioids. The results did not yield any 
significant deviations from the estimates and p-values presented in the final 
models. The interaction term was consistently highly non-significant in both 
models and was therefore not included in the final model.    


 


d) Additionally, can you please provide a test of the selected model versus a 


model without interactions?  


The full model, excluding interactions is provided in the tables below. 
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Table 24. Utility regression analysis, all predictors (excluding interaction terms), LIR population, 
fixed effects 


 


Effect  Estimate 


Stan
dard 
Error DF t Value Pr > |t| 


Intercept  0.3361 0.080
20 


402 4.19 <.0001 


Baseline utility  -0.5085 0.039
40 


309 -12.90 <.0001 


Time Week 12 vs week 4 0.01025 0.015
13 


309 0.68 0.4986 


Treatment Nal 25 vs placebo 0.01797 0.022
83 


309 0.79 0.4319 


OIC status Non-OIC vs OIC 0.05178 0.020
70 


309 2.50 0.0129 


Age  -0.00043 0.000
995 


309 -0.44 0.6634 


Sex Female v male 0.009934 0.023
46 


309 0.42 0.6723 


Race American Indian or Alaska 
native vs White 


0.02698 0.219
7 


309 0.12 0.9023 


Race Asian vs White 0.1779 0.127
4 


309 1.40 0.1637 


Race Black or African American vs 
White 


0.04059 0.032
64 


309 1.24 0.2147 


Race Other vs White -0.02192 0.103
3 


309 -0.21 0.8322 


Baseline BMI  -0.00142 0.001
562 


309 -0.91 0.3651 


Duration of opioid 
use 


 -0.00004 0.000
248 


309 -0.17 0.8667 
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Table 25. Utility regression analysis, all predictors (excluding interaction terms), LIR 
population on step 3 opioids, fixed effects 


 


Effect  Estimate 
Standard 


Error DF 
t Valu


e Pr > |t| 


Intercept  0.3029 0.09906 280 3.06 0.0024 


Baseline utility  -0.4857 0.04610 216 -
10.53 


<.0001 


Time Week 12 vs week 4 0.01339 0.01893 216 0.71 0.4804 


Treatment Nal 25 vs placebo 0.04236 0.02757 216 1.54 0.1259 


OIC status Non-OIC vs OIC 0.05222 0.02542 216 2.05 0.0411 


Age  -0.00007 0.001206 216 -0.06 0.9529 


Sex Female v male 0.00995
8 


0.02795 216 0.36 0.7220 


Race American Indian or 
Alaska native vs White 


0.05624 0.2210 216 0.25 0.7993 


Race Asian vs White 0.03405 0.2212 216 0.15 0.8778 


Race Black or African 
American vs White 


0.02547 0.04581 216 0.56 0.5788 


Race Other vs White -0.08321 0.1282 216 -0.65 0.5169 


Baseline BMI  -0.00191 0.001929 216 -0.99 0.3239 


Duration of opioid 
use 


 -0.00012 0.000289 216 -0.40 0.6862 


 


54. Table 106 describes non-treatment specific inputs for OIC and non-OIC. Please 


explain why the utility of the OIC state is different to the utility of the OIC state 


as reported in Table 104 and 105. Please specify for table 106 the source in a 


similar way as in table 104 and 105. 


The OIC utility estimate reported in Table 106 is based on pooled naloxegol  and 
placebo data. The OIC utility estimate reported in Tables 104 and 105 is based on 
patients only in the placebo arm in the OIC state. A source column was added to 
Table 106 below to further clarify this point.  
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Table 26: Summary of utility inputs (non-treatment-specific, Dolan tariff) 


State Source (treatment arm, data 
point) 


Anticipated licensed 
population (all) 


Anticipated licensed 
population + Step 3 


opioids 


Mean SE Mean SE 


OIC  
Naloxegol 25 mg and placebo, 4 


and 12 weeks pooled 
0.564 0.017 0.546 0.021 


Non-OIC 
Naloxegol 25 mg and placebo, 4 


and 12 weeks pooled 
0.630 0.014 0.610 0.017 


Abbreviations: OIC, opioid-induced constipation; SE, standard error.  


 


 


55. An alternative tariff has been used in a scenario analysis (MS page 269) with 


the argument that the underlying condition might cause patients to be in the 


worst health state and that the HRQOL is also evaluated without an additional 


decrement of being in the worst health state. Two questions arise with this 


assumption: 


a) Patients with OIC almost certain have an underlying condition which 


influence HRQOL. The exclusion of the effect of this underlying condition 


means that only a specific aspect of HRQOL is measured instead of an 


overall assessment of HRQOL. Since the goal is to have a generic 


assessment of HRQOL including comorbidities and side effects, please 


further justify the rationale for using this alternative tariff. 


 


The analysis provided is a sensitivity analysis only and was provided on the 
recommendation of a health economic expert reviewing AstraZeneca’s model. 
 
Due to the nature of the underlying condition experienced by patients suffering 
from OIC it was considered the emphasis of the generic tariff of EQ-5D for the 
UK, the Dolan tariff, on the dimension for pain and discomfort might have masked 
the effect of naloxegol. Owing to this, AstraZeneca looked at an alternative tariff 
to test this assumption, as a sensitivity analysis. 
 


 


b) The Wittrup-Jensen tariff is a Danish tariff and within their study five health 


states were explicitly compared using the Danish and UK tariff. It was 


shown that in all these five health states, the Danish tariff resulted in larger 


utilities. Please provide the justification for why this tariff could be used in 


the UK population. 


 


The analysis provided is a sensitivity analysis only and was provided on the 
recommendation of a health economic expert reviewing AstraZeneca’s model. 
 
AstraZeneca agree that the Danish tariff has not been validated for the UK 
population and acknowledge that it provides higher utility values, although at an 
incremental level, the difference between health state values would be 
more important to assess the impact on the model. However, the Wittrup-Jensen 
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tariff is used purely as a sensitivity analysis to investigate the point raised in the 
reponse to part (a) of this question and show further robustness of the cost-
effectiveness estimate. 
 


 


56. Table 109 shows the results of quality of life estimated from the literature. The 


quality of life is separately reported for OIC and non-OIC. However, the 


definition of OIC differs from the definition used in the economic evaluation. In 


the study of Penning van Beest et al.3OIC is defined according to patient 


responses regarding constipation and the use of laxatives. As it is therefore 


questionable whether the OIC group of this study is comparable with the OIC 


group in the economic evaluation, please provide more justification for using 


the utility of this study in a scenario analysis. 


 


AstraZeneca agree with this critique regarding the use of the Penning-van Beest3  


estimates in the model. AstraZeneca have included a critique in the naloxegol STA 
submission (Page 269 of the naloxegol STA submission).  
 


The utility scenario based on Penning-van Beest et al. 3 study was only performed for 


completeness purposes. AstraZeneca would not propose favouring these inputs over 
those in the base case which is based on using EQ-5D data collected directly from 
KODIAC 4 & 5. 
 


 


57. Inclusion criteria of the systematic review of health-related quality of life data 


state that studies were restricted to patients with OIC. Please provide evidence 


that the quality of life in chronic constipation patients is different from the 


quality of life in OIC patients? If there is no difference, including studies 


evaluating quality of life in chronic constipation patients may increase the 


evidence base regarding quality of life, since only 6 studies were included in 


the review of HRQOL. 


 
The inclusion criteria reflect the scope of the submission, which is patients with OIC. 
AstraZeneca, therefore, believe that the 6 included studies are the most appropriate. 
Furthermore, as highlighted in Question 55a, in restricting the search to OIC only, it 
ensures that underlying co-morbidities (i.e. this underlying causes requiring opioid 
use) have been controlled for as much as possible. 
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58. Section 7.4.7 states that the utility inputs in the model were broadly similar to 


the utility values derived from the literature search, though it seems that the 


utility values used as inputs are consistently larger than the utility values in the 


literature. Please explain why these values should be considered as broadly 


similar. 


The literature search of published utility values returned a range of values for both 
the OIC and non-OIC states. Whilst some of these values differed considerably to 
those derived from the KODIAC trials (most notably the utility values reported by 
Penning-van Beest3, and Van der Linden 20084 were considerably lower for patients 
in the OIC state than those reported in the KODIAC trials), other studies, such as 
Dunlop, 20125, returned values that were more similar.  
 
The differences in utility values for patients with OIC/constipation observed by 
Penning-van Beest and Van der Linden may be due to the populations of these 
studies, which include patients with advanced illness, which is in contrast to the 
KODIAC trials, therefore resulting in utility values that were higher than those in the 
published literature. In fact, the KODIAC trials reported a much smaller difference in 
utility values between the OIC and non-OIC health states than is seen in the literature 
and so the use of these values in the economic model can be viewed as a 
conservative estimate of naloxegol’s effectiveness, in terms of its impact on HRQL. A 
scenario analysis was completed using literature based estimates (Section 7.7.9, 
Table 134 of the naloxegol STA submission) which results in lower ICERs than in the 
base case, therefore use of slightly higher utility values may be considered 
conservative. 
 


59. In section 7.4.8, it is stated that the utility impact of AEs is captured by 


treatment-specific utility inputs. However, treatment-specific utility inputs were 


only used in the comparison of naloxegol with placebo (+ bisacodyl). Please 


explain why no utility impact of AEs was assumed in the comparison of 


naloxegol versus MNTX and OXN. 


 


No data was available for the utility decrements associated with AEs. Thus, these 
were captured by using treatment-specific utility inputs where these were available. 
These were not available for MNTX and OXN, and so the comparison with these 
treatments excluded AE utility decrements.  
  
The Advisory Board held on July 16-17, 2013 concluded that adverse events are 
unlikely to have a significant impact on any of the ICERs. 
 


 


60. Priority request: Section 7.5.3 “No systematic search for resource use was 


completed. Clinicians were consulted to estimate the resource use associated 


with the management of constipation and associated adverse events for use in 


the economic model”. Please explain why no search was conducted and why 


other professional groups, like nurses were not consulted.  


 


A specific systematic search was not conducted as these searches generally do not 
return data that are relevant to the healthcare setting in England and Wales. It was 
therefore felt that a more accurate estimate would be obtained by consulting 
clinicians, and AstraZeneca duly consulted a thousand GPs. As GPs are the owners 
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of patients’ care it was felt that they were best placed to monitor cross-discipline care 
budgets, as opposed to nurses who are only responsible for one aspect of a patient’s 
care. Thus it is AstraZeneca’s opinion that consultation with clinicians provided the 
best estimates of resource use associated with the management of OIC and its 
associated adverse events. 
 


 


61. Section 7.5.4 Please provide all the details regarding the clinical experts as 


requested in the template. 


62. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


63. X 


64. X 


65. X 


66. X 


67. X 


68. X 


69. X 


70. X 


71. X 


72. X 


73. X 


74. X 


75. X 


76. X 


77. X 


78. X 


79. X 


80. X 


81. X 


82. X 


83. X 


84. X 


85. X 


86. X 


87. X 


88. X 


89. X 


90. X 


91. X 


92. X 


93. X 


94. X 


95. X 


96. X 


97. X 


98. X 


99. X 


100. X 


101. X 


102. X 
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103. Page 287 (section 7.5.7). The mean expected cost per AE was calculated 


as the weighted average of patients with Grade 3/4 events (and the 


corresponding unit cost) and patients with Grade 1/2 events (at a cost of £0). 


These costs were then summated to provide an overall total AE costs. 


However, no data is provided regarding the rates at which Grade 3/4 events 


and Grade 1/2 events occur to track the calculations. Please provide these 


data. 


The rates of adverse events and serious adverse events in the LIR population in 
KODIAC 4 and 5 trials combined are shown below. Table 27 considers the treatment 
period; weeks 1-12. 


  
Table 27. Occurrence of adverse events in KODIAC 4 and 5 combined, weeks 1-12 (LIR 
Population) 


 
*As adverse events were not classified according to nomenclature Grade 3 or 4, for 
the purposes of the health economic model submitted any SAE was considered to 
correspond to Grade 3 or 4 on a 1:1 basis. 


 
 


104. Priority Request: Section 7.6.2. In the DSA, parameters are varied by ± 


20%. However, the reported range could in reality be much larger or smaller for 


each parameter when confidence intervals (CI) are taken into account. Please 


provide a DSA with ranges based on 95% CI (instead of ± 20%).  


Where 95% confidence intervals are available for model inputs, Table 28 below 
reports ICERs based on these estimates for the Naloxegol 25 mg vs placebo for the 
LIR patient population. 
 


Occurrence of adverse events in KODIAC 4 


and 5 combined 


Naloxegol Placebo 


Week 1-4 N 241 238 


Any AE 122 82 


Any SAE* (Grade 3 or 


4) 


3 3 


Weeks 5-12 N 216 223 


Any AE 69 71 


Any SAE* (Grade 3 or 


4) 


5 8 


Weeks 1-12 N 241 238 


Any AE 151 116 


Any SAE* (Grade 3 or 


4) 


8 10 
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Before interpreting the results in Table 28, please note that the approach of varying 
OIC utility independently, without corresponding changes in the utility associated with 
non-OIC (on treatment) or non-OIC (untreated), should be treated with caution. By 
ignoring the correlations between these utility variables, the model may evaluate a 
scenario where utility associated with OIC may exceed those associated with 
improved health states, which is unrealistic in clinical terms. 
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Table 28: DSA results based on upper 95% CI and lower 95% CI input values, where available for parameter inputs (Naloxegol  vs 


placebo, LIR population) 


Parameter Input values ICER-QALY 


Base 


case  


Upper 


95% CI  


Lower 


95% CI 


Base 


case  


Upper 


95% CI  


Lower 


95% CI 


Nal 25mg response for first cycle (week 0-4) 58.51% 64.73% 52.29% £10,849 £10,321 £11,526 


Placebo response for first cycle (week 0-4) 39.75% 45.95% 33.54% £10,849 £11,371 


 


£10,354 


Nal 25mg: Transition A intercept  5.474 5.874 5.073 £10,849 £9,023 £14,085 


Placebo: Transition A intercept 4.897 5.289 4.505 £10,849 £12,379 £9,930 


Transition B 28.98% 37.34% 20.61% £10,849 £11,523 £9,983 


Transition C 20.94% 31.60% 10.29% £10,849 £9,825 £ 


12,691 AE frequency / cycle, Nal 25mg 0.526 0.674 0.377 £10,849 £11,017 £10,680 


AE frequency / cycle, Placebo 0.360 0.407 0.313 £10,849 £10,807 £10,890 


Utility: OIC – cycles 1 & 2 0.553 0.596 0.510 £10,849 £11,255 £10,471 


Utility: OIC – cycles 1 & 2– cycles 3+ 0.553 0.596 0.510 £10,849 £12,697 £9,471 


Utility, non-OIC (on treatment), Nal 25mg – cycles 1-2  0.620 0.669 0.571 £10,849 £9,567 £12,527 


Utility, non-OIC (on treatment), Nal 25mg – cycles 3+ 0.665 0.716 0.614 £10,849 £6,332 £37,863 


Utility, non-OIC (on treatment), Placebo – cycles 1-2 0.613 0.654 0.572 £10,849 £11,717 £10,100 


Utility, non-OIC (on treatment), Nal 25mg – cycles 3+ 0.613 0.654 0.572 £10,849 £13,599 £9,024 


Utility: Non-OIC (untreated) – cycles 1-2 0.613 0.654 0.572 £10,849 £10,888 £10,810 


Utility: Non-OIC (untreated) – cycles 3+ 0.613 0.654 0.572 £10,849 £14,137 £8,802 
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105. In section 7.7.2, figure 23 shows the number of patients in each health 


state over time for naloxegol. Was the assumption that all patients will be off 


naloxegol after 30 cycles verified by clinical experts?  


 


It was not assumed that all patients would be off naloxegol after 30 cycles. This was 
the prediction of the model. This outcome was not validated with clinicians, as:  
  
1. The corresponding changes in OIC status were validated with clinicians (see 


response to question 47) 
2. The treatment discontinuations outcome were partly an artefact of the model 


assumption that patients would not go back onto naloxegol once they had 
discontinued 


 


106. Sections 7.7.5 & 7.7.6( pages 297 and 298 of the MS):  Could you please 


provide reasons why total costs of naloxegol (25mg) were £1,202 (table 122) 


and the same costs were £1,272 (table 123)? Furthermore, these differences in 


reporting are reflected on incremental cost differences as £185 and £256, 


respectively.  


 


AstraZeneca confirm that the total cost of naloxegol in Table 122 and Table 123 
should be £1,272. 
 


107. Section 7.7.9 on page 312, table 132: Resource use of costs of managing 


constipation (in LIR population) indicates that differences in the GP omnibus 


survey (which was used in the base case) and BOI data (which was used in the 


scenario analyses) was 10 fold. Could you please explain the rationale of using 


GP omnibus survey values in the base case rather than the BOI? For example, 


which study provides a good proxy for quantification of costs of managing 


constipation in LIR population in the model, especially when clinical practice in 


the UK is considered? 


 


The GP Omnibus results were used as the base case as AstraZeneca utilised the 
most conservative assumptions available for resource use. These cost estimates 
represent the lowest end of the cost range identified. Higher resource cost estimates 
would lower the ICER, and in certain scenarios result in naloxegol leading to an 
overall reduction in cost whilst increasing health benefit. 
 
AstraZeneca believe that the GP Omnibus survey is sufficiently robust as the 1,000 
UK based GPs surveyed accurately represent UK clinical practice and their 
responses were based on patients who have had an inadequate response to 
laxative(s) only owing to the phrasing of the questions included in the survey. Please 
see question 61 for further description of the research and the reference pack titled: 
AZN055205938 GP Omnibus - Chronic pain and OIC research (Draft) for examples 
of the questions included in the survey. 
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108. Section 7.7.9: Please provide the methodology on GP omnibus survey, 


as it is not included in any of the appendices.  


 


Please see the response for question 61 in this document.  
 


 


109. Section 7.8.1: The methods used to externally validate the model are 


very limited.  


a) Did experts validate the face validity of the results?   


There were no data sources against which the predictions of the model (e.g. 
changes in OIC status) could be externally validated. In lieu of this data two 
groups of experts were consulted:  


a. Clinicians were consulted during an advisory board meeting (see the 
response to question 47 in this document for further details) 


b. 3 expert health economists provided ongoing feedback on the model 
 
Despite this validation, there is still uncertainty in, for instance, long-term OIC 
status. Consequently, significant scenario analysis was undertaken to explore the 
impact of this uncertainty.     


 


b) Please provide a report about the technical validation that was performed 


externally. 


 


An assessment of the technical validation of the economic model was undertaken 
by a senior modelling expert at a vendor company. The vendor’s assessment 
report is attached. 
 
In addition AstraZeneca collected the feedback of three independent external 
experts over time. However owing to this feedback being provided over different 
mediums (e.g. telephone), it is not possible to provide a technical report of their 
feedback.  
 


 


110. Section 10.10.6 on page 383. Was a language restriction applied in the 


screening of the cost-effectiveness studies?  


 


Yes, non-English language publications were excluded. 
 


 


111. Section 10.25, table 183: Distribution of adverse events by treatment 


arm. Please specify the grade of listed adverse events in this table. 


Table 183 shows the relative frequency of these six adverse events (sum to 100) 
across all grades of adverse event. 
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112. Section 10.28, appendix 26: Calculation of average age of cancer pain 


patients in the model was 72 years which was derived using data from the 


Office for National Statistics (ONS) for registrations of newly diagnosed cancer 


cases in England. On page 218:  section 6.10.4, the mean age of cancer 


patients was indicated to be 70 years. Please provide clarification regarding the 


mean age of cancer patients used in the model. 


 


In section 6.10.4, estimating the mean age of cancer patients to be 70 years is 
derived from personal communication from a clinician while the calculation of 
average age of cancer pain patients used as an input in the sensitivity analysis on 
Page 218 of the naloxegol STA submission is derived from data provided by the 
Office for National Statistics (ONS). The personal communication and the national 
data indicate a very similar age and AstraZeneca used the ONS value owing to it 
being considered the more robust, reliable, and nationally representative data source. 
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Section D: Literature searches 
 


113. Priority request: On page 47 you state that the systematic review 


conducted in October 2013 was an update to an existing 2008 Cochrane review, 


but provide no reference. Please confirm if the review you are referring to is:  


 McNicol ED, Boyce D, Schumann R, Carr DB. Mu-opioid antagonists for 


opioid-induced bowel dysfunction. Cochrane Database of Systematic 


Reviews 2008, Issue 2. Art. No.: CD006332. DOI: 


10.1002/14651858.CD006332.pub2. 


http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006332.pub2/abstract 


AstraZeneca confirm this is the correct citation 
 


114. Priority request: According to page 47, “Laxatives were not included in 


this update as there was a lack of recent data and head to head studies versus 


naloxegol identified in the initial searches. It was therefore considered unlikely 


that any new data for laxatives would be available”. Please provide more 


details justifying this approach. 


 


The original Cochrane review did not include any terms for laxatives.  This search 
was updated with laxative terms, without date restrictions to specifically search for 
relevant trials of laxatives (as described in the answer to Q75 below). The purpose of 
this search was to identify studies that compared two laxatives to each other, or a 
laxative versus placebo (as trials of a laxative versus a pharmaceutical treatment of 
interest would have been captured by the initial search).  When this laxative specific 
search was conducted only one randomised trial was identified (Freedman 19977, 
which evaluated polyethylene glycol plus electrolytes vs lactulose) and it did not 
report any outcomes consistent with the other trials evaluated in the MTC, and could 
not be included in the analyses. Given this finding, when the August 2014 update 
specific to UK comparators was conducted, it was not considered necessary to 
continue searching for laxative/laxative vs placebo trials. 
 


115. Priority request: Please confirm if the searches reported in section 6.8 


(non-RCT) and linked section 10.6 were also screened to identify papers of 


interest to other sections i.e. RCTs and Adverse Events. 


 


The searches reported in section 6.8 and 10.6 were not screened for papers of 
interest to other sections (i.e. RCTs and adverse events). However, two out the three 
full text studies that were excluded at second pass were RCTs. These were KODIAC 
8 (long-term safety and tolerability of naloxegol in patients with OIC) and Webster 
2013 (A phase 2, double-blind, randomised, placebo-controlled dose-escalation study 
to evaluate the efficacy, safety and tolerability of naloxegol in patients with opioid-
induced constipation).6 Both of these studies were already included elsewhere in the 
submission. 
 


  



http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD006332.pub2/abstract
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116. Priority request: Please confirm that the strategies reported in section 


10.2 are the correct searches as they do not appear to match the search flow 


depicted on page 53.  


If these are the correct searches: 
a) Please provide clarification as to what the searches in 10.2 intended to 


retrieve and any additional strategies used for identifying papers on the 


required comparators for sections 6.1 and 6.7 


b) Page 47 mentions a range of searches used to inform this review, including 


update searches for the 2008 Cochrane review. The searches detailed in 


appendix 10.2 do not appear to match all those detailed on page 47. Please 


provide all relevant strategies. 


AstraZeneca confirm that there was an error in section 10.2, Appendix 2, as the 
search strategies used to identify RCTs were not fully represented in section 10.2, 
Appendix 2 of the naloxegol STA submission.  
To identify relevant RCT evidence for the appraisal, three literature searches were 
run:  
1. An update to the 2008 Cochrane Collaboration review, which was run in 


September 2012 initially and updated in October 2013 to identify relevant studies 
for all interventions of interest excluding laxatives as laxatives were not included 
in the Cochrane review.  


2. A laxative-specific search run in October 2013 specifically to identify relevant 
studies assessing laxatives. These searches were designed to identify placebo-
controlled trials of laxatives that were not identified as part of the original 
Cochrane review or the update of that review.  Therefore, no date restrictions 
were applied to this search. 


3. An update to the October 2013 systematic review conducted on August 21, 2014 
to identify any recent studies relevant to the UK market that were also in line with 
the final scope of the current submission. The interventions included in the 
updated searches were methylnaltrexone and naloxone-oxycodone. Due to a 
lack of recent data identified in the 2013 searches, laxatives were not included in 
this update. 


 
In addition to these searches, any papers meeting our inclusion criteria for OIC 
identified in the original Cochrane review were included in the review. Ultimately, 
three papers from the Cochrane review met the criteria for our review in OIC. 
 
In error, appendix 10.2 only included the laxative-specific searches run in October 
2013 (#2 above).  


The key search strings and number of hits are presented below for the searches run 
in September 2012 and October 2013 to identify studies for all treatments of interest 
excluding laxatives (#1 above).  


The search strings for the update conducted in August 2014 (#3 above) were 
identical to those presented below with the exception that the only intervention terms 
included were those relevant to two interventions: methylnaltrexone and naloxone-
oxycodone. While line-by-line search yields were not documented during this search 
update, the total number of citations identified in the update were 181 in Embase, 66 
in Cochrane, and 60 in Medline. 
 
As stated on page 47 of the naloxegol STA submission submitted, a broad search 
was carried out in October 2013 (#1 & #2 above) to capture interventions used in 
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different markets including mu-receptor opioid antagonists, non-selective opioid 
antagonists, peripherally acting mu-opioid receptor antagonists (PAMORA), 
prokinetic 5HT4 receptor agonists, secretagogues, peptide agonists of guanylate 
cyclase-C receptors, laxatives, and other interventions such as ALKS 37 and 
bevenopran. Specific inclusion and exclusion criteria were then applied to the 
abstracts identified in order to include only interventions relevant to the UK and the 
scope of this appraisal (i.e. naloxegol, methylnaltrexone, naloxone-oxycodone and 
laxatives). 
 
As described on page 52 of the naloxegol STA submission: “The RCT systematic 
review schematic is shown in Figure 2. Note that this diagram captures all searches 
conducted to date, including the systematic searches (conducted through October 
2013) and the search update (conducted through August 2014) that included only key 
comparators of interest for these subgroup analyses (naloxone-oxycodone and 
methylnaltrexone) as described above in section 6.1.1.  
 
Please note that Figure 2 in the naloxegol STA submission had initially showed 
search yields with duplicates removed within databases, in the top box.  To clarify the 
search yield, figures are shown in Table 29 below and in the revised Figure 5 shown 
below.  
 


Table 29. Search Yields within different databases 


 MEDLINE Embase Cochrane 


Sept 2012 443 1,230 106 


Oct 2013 69 368 11 


Laxatives (Oct 2013) 192 285 215 


Aug 2014 (naloxone 
& methylnaltrexone 
only) 


60 181 66 


Total (duplicates 
not removed) 


764 2064 398 
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Figure 5: The Revised RCT systematic review schematic 


 
 
The following tables show the search strings and the number of hits for the 
searches conducted on September 4, 2012 and October 18, 2013 to identify 
relevant studies for all interventions of interest excluding laxatives as laxatives were 
not included in the Cochrane review (#1 above). 
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Table 30. MEDLINE Search Results (Cochrane search update) 


# 
MEDLINE Search Algorithm (Cochrane search update) 


4 Sept 


2012 


18 Oct 


2013 


1 constipation OR ileus OR “gastrointestinal motility” OR “gastrointestinal transit” OR 


“gastrointestinal tract” OR “gastric emptying” OR “colonic diseases” OR 


(opioid[Title/Abstract] AND “bowel dysfunction”[Title/Abstract]) 


116065 122568 


2 “narcotic antagonists” OR “opioid receptor” OR “opioid receptors” OR “opioid 


antagonist”[Title/Abstract] OR “opioid antagonists”[Title/Abstract] OR 


“pamora”[Title/Abstract] OR “pegylated naloxol conjugate”[Title/Abstract] OR 


secretagogue OR pentazocine[Title/Abstract] OR nalbuphine[Title/Abstract] OR 


buprenorphine[Title/Abstract] OR dezocine[Title/Abstract] OR 


butorphanol[Title/Abstract] OR methylnaltrexone[Title/Abstract] OR 


relistor[Title/Abstract] OR naloxone[Title/Abstract] OR narcan[Title/Abstract] OR 


nalone[Title/Abstract] OR narcanti[Title/Abstract] OR alvimopan[Title/Abstract] OR 


entereg[Title/Abstract] OR “adl 8 2698”[Title/Abstract] OR “adl 82698”[Title/Abstract] 


OR “ly 246736”[Title/Abstract] OR ly246736[Title/Abstract] OR 


naltrexone[Title/Abstract] OR antaxone[Title/Abstract] OR “pti 555”[Title/Abstract] OR 


celupan[Title/Abstract] OR morviva[Title/Abstract] OR revia[Title/Abstract] OR 


depade[Title/Abstract] OR vivitrol[Title/Abstract] OR nalmefene[Title/Abstract] OR 


nalmetrene[Title/Abstract] OR revex[Title/Abstract] OR cervene[Title/Abstract] OR 


arthrene[Title/Abstract] OR incystene[Title/Abstract] OR prucalopride[Title/Abstract] 


OR resolor[Title/Abstract] OR lubiprostone[Title/Abstract] OR amitiza[Title/Abstract] 


OR “ru 0211”[Title/Abstract] OR “td 1211”[Title/Abstract] OR “nktr 118”[Title/Abstract] 


OR linaclotide[Title/Abstract] OR tapentadol[Title/Abstract] OR 


nucynta[Title/Abstract] OR palexia[Title/Abstract] OR tapenta[Title/Abstract] OR 


targin[Title/Abstract] OR targinact[Title/Abstract] OR “alks 37”[Title/Abstract] OR 


adl5945[Title/Abstract] OR “adl 5945”[Title/Abstract] 


56942 59092 


3 #1 AND #2; Filters: Publication date from 2006/01/01 to 2013/01/01; Humans  443 -- 


3 #1 AND #2; Filters: Publication date from 05/28/2012 to 2014/01/01; Humans  -- 69 
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Table 31. EMBASE Search Results (Cochrane search update) 


# 
EMBASE Search Algorithm (Cochrane search update) 


4 Sept 


2012 


18 Oct 


2013 


1 'clinical trial'/exp OR 'randomization'/de OR 'controlled study'/de OR 


'comparative study'/de OR 'single blind procedure'/de OR 'double blind 


procedure'/de OR 'crossover procedure'/de OR 'placebo'/de OR 'clinical trial' OR 


'clinical trials' OR 'controlled clinical trial' OR 'controlled clinical trials' OR 


'randomised controlled trial' OR 'randomized controlled trial' OR 'randomised 


controlled trials' OR 'randomized controlled trials' OR 'randomisation' OR 


'randomization' OR rct OR 'random allocation' OR 'randomly allocated' OR 


'allocated randomly' OR 'allocated near/2 random' OR (single OR double OR 


triple OR treble) NEAR/1 (blind* OR mask*) OR placebo* OR 'prospective 


study'/de NOT ('case study'/de OR 'case report' OR 'abstract report'/de OR 


'letter'/de) 


5,313,708 4,750,523 


2 'constipation' OR 'constipation'/exp OR 'ileus'/exp OR 'gastrointestinal 


motility'/exp OR 'gastrointestinal transit'/de OR 'gastrointestinal tract'/exp OR 


'gastric emptying'/exp OR 'colonic diseases, functional'/exp OR (opioid NEAR/2 


'bowel dysfunction'):ab,ti 


126,350 119,208 


3 (non*selective NEAR/1 (opioid OR antagonists)):ab,ti OR 'narcotic 


antagonist'/exp OR 'opioid antagonist':ab,ti OR (opioid NEAR/1 receptor*):ab,ti 


OR 'opiate receptor'/exp OR 'delta opiate receptor'/de OR 'kappa opiate 


receptor'/de OR 'mu opiate receptor'/de OR 'pamora':ab,ti OR 'pegylated naloxol 


conjugate':ab,ti OR 'serotonin 4 agonist'/exp OR 'secretagogue' OR 


pentazocine:ab,ti OR nalbuphine:ab,ti OR buprenorphine:ab,ti OR dezocine:ab,ti 


OR butorphanol:ab,ti OR '17 methylnaltrexone'/exp OR methylnaltrexone:ab,ti 


OR relistor:ab,ti OR 'naloxone'/exp OR naloxone:ab,ti OR narcan:ab,ti OR 


nalone:ab,ti OR narcanti:ab,ti OR 'alvimopan'/exp OR alvimopan:ab,ti OR 


entereg:ab,ti OR 'adl 8 2698':ab,ti OR 'adl 82698':ab,ti OR 'ly 246736':ab,ti OR 


ly246736:ab,ti OR 'naltrexone'/exp OR naltrexone:ab,ti OR antaxone:ab,ti OR 'pti 


555':ab,ti OR celupan:ab,ti OR morviva:ab,ti OR revia:ab,ti OR depade:ab,ti OR 


vivitrol:ab,ti OR 'nalmefene'/exp OR nalmefene:ab,ti OR nalmetrene:ab,ti OR 


revex:ab,ti OR cervene:ab,ti OR arthrene:ab,ti OR incystene:ab,ti 


85,508 79,016 


4 'prucalopride'/exp OR prucalopride:ab,ti OR resolor:ab,ti OR 'lubiprostone'/exp 


OR lubiprostone:ab,ti OR amitiza:ab,ti OR 'ru 0211':ab,ti OR 'td 1211':ab,ti OR 


'nktr 118':ab,ti OR 'linaclotide'/exp OR linaclotide:ab,ti OR 'tapentadol'/exp OR 


tapentadol:ab,ti OR nucynta:ab,ti OR palexia:ab,ti OR tapenta:ab,ti OR 


targin:ab,ti OR targinact:ab,ti OR 'alks 37':ab,ti OR adl5945:ab,ti OR 'adl 


5945':ab,ti 


1,284 1,654 


5 #3 OR #4 -- 80,148 


6 #1 AND #2 AND #5 -- 2,642 
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7 #6 AND [humans]/lim -- 2,087 


8 #3 OR #4 AND humans/lim AND [1-1-2006] NOT [1-1-2013] 1,230 -- 


8 #7 AND [embase]/lim AND [28-5-2012]/sd NOT [31-12-2013]/sd -- 368 


 


Table 32. CENTRAL Search Results (Cochrane search update) 


# 
CENTRAL Search Algorithm (Cochrane search update) 


4 Sept 


2012 


18 Oct 


2013 


1 MeSH descriptor Constipation explode all trees 779 813 


2 MeSH descriptor Ileus explode all trees  108 117 


3 MeSH descriptor Gastrointestinal Motility explode all trees 2327 2356 


4 MeSH descriptor Gastrointestinal Transit, this term only  484 491 


5 MeSH descriptor Gastrointestinal Tract explode all trees 8851 9088 


6 MeSH descriptor Gastric Emptying explode all trees 1077 1097 


7 MeSH descriptor Colonic Diseases, Functional explode all trees  668 694 


8 (constipation) or (opioid NEAR/2 "bowel dysfunction"):ti,ab,kw  3219 3441 


9 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8)  13455 13945 


10 MeSH descriptor Narcotic Antagonists explode all trees 775 816 


11 MeSH descriptor Receptors, Opioid explode all trees 307 321 


12 MeSH descriptor Receptors, Opioid, delta, this term only 5 5 


13 MeSH descriptor Receptors, Opioid, kappa, this term only 52 52 


14 MeSH descriptor Receptors, Opioid, mu, this term only 115 127 


15 MeSH descriptor Serotonin 5-HT4 Receptor Agonists explode all trees 11 14 


16 MeSH descriptor Naloxone explode all trees 1416 1470 


17 MeSH descriptor Naltrexone explode all trees 612 649 


18 (non*selective NEAR/1 (opioid OR antagonists)) OR "opioid antagonist" OR (opioid 


NEAR/1 receptor*) OR "pamora" OR "pegylated naloxol conjugate" OR 


"secretagogue" OR pentazocine OR nalbuphine OR buprenorphine OR dezocine OR 


butorphanol OR methylnaltrexone OR relistor OR naloxone OR narcan OR nalone 


OR narcanti OR alvimopan OR entereg OR "adl 8 2698" OR "adl 82698" OR "ly 


246736" OR ly246736 OR naltrexone OR antaxone OR "pti 555" OR celupan OR 


morviva OR revia OR depade OR vivitrol OR nalmefene OR nalmetrene OR revex 


OR cervene OR arthrene OR incystene:ti,ab,kw  


4737 5190 



http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=1

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=2

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=3

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=4

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=5

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=6

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=7

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=8

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=9

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=10

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=11

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=12

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=13

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=14

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=15

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=16

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=17

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=18
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# 
CENTRAL Search Algorithm (Cochrane search update) 


4 Sept 


2012 


18 Oct 


2013 


19 (#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18), from 2012 


to 2013 


962 251 


20 (prucalopride OR resolor OR lubiprostone OR amitiza OR "ru 0211" OR "td 1211" OR 


"nktr 118" OR linaclotide OR tapentadol OR nucynta OR palexia OR tapenta OR 


targin OR targinact OR "alks 37" OR adl5945 OR "adl 5945"):ti,ab,kw  


87 106 


21 (#19 OR #20) 1039 351 


22 (#9 AND #21) 157 119 


23 (#22), from 2006 to 2013 in Cochrane Central Register of Controlled Trials 106 -- 


23 (#22), from 2012 to 2014 in Cochrane Central Register of Controlled Trials -- 11 


23 (#22), from 2012 to 2015 in Cochrane Central Register of Controlled Trials -- -- 


 
Please also note the corrected search yields for the laxative search in Embase (#2 above) 
presented below, for which an initial non-final version of the search strategy had been 
provided in the naloxegol STA submission. 
 
  



http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=19

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=19

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=20

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=21

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=22

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=23

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=23

http://onlinelibrary.wiley.com/o/cochrane/searchHistory?mode=runquery&qnum=23
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Table 33. EMBASE Search Algorithm (Laxative Search) 
 


# EMBASE Search Algorithm (Laxative Search) Hits 


1 'clinical trial'/exp OR 'randomization'/de OR 'controlled study'/de OR 'comparative 
study'/de OR 'single blind procedure'/de OR 'double blind procedure'/de OR 
'crossover procedure'/de OR 'placebo'/de OR 'clinical trial' OR 'clinical trials' OR 
'controlled clinical trial' OR 'controlled clinical trials' OR 'randomised controlled 
trial' OR 'randomized controlled trial' OR 'randomised controlled trials' OR 
'randomized controlled trials' OR 'randomisation' OR 'randomization' OR rct OR 
'random allocation' OR 'randomly allocated' OR 'allocated randomly' OR 'allocated 
near/2 random' OR (single OR double OR triple OR treble) NEAR/1 (blind* OR 
mask*) OR placebo* OR 'prospective study'/de NOT ('case study'/de OR 'case 
report' OR 'abstract report'/de OR 'letter'/de) 


4,750,523 


2 'constipation' OR 'constipation'/exp OR 'ileus'/exp OR 'gastrointestinal motility'/exp 
OR 'gastrointestinal transit'/de OR 'gastrointestinal tract'/exp OR 'gastric 
emptying'/exp OR 'colonic diseases, functional'/exp OR (opioid NEAR/2 'bowel 
dysfunction'):ab,ti 


11,208 


3 (non*selective NEAR/1 (opioid OR antagonists)):ab,ti OR 'narcotic antagonist'/exp 
OR 'opioid antagonist':ab,ti OR (opioid NEAR/1 receptor*):ab,ti OR 'opiate 
receptor'/exp OR 'delta opiate receptor'/de OR 'kappa opiate receptor'/de OR 'mu 
opiate receptor'/de OR 'pamora':ab,ti OR 'pegylated naloxol conjugate':ab,ti OR 
'serotonin 4 agonist'/exp OR 'secretagogue' OR pentazocine:ab,ti OR 
nalbuphine:ab,ti OR buprenorphine:ab,ti OR dezocine:ab,ti OR butorphanol:ab,ti 
OR '17 methylnaltrexone'/exp OR methylnaltrexone:ab,ti OR relistor:ab,ti OR 
'naloxone'/exp OR naloxone:ab,ti OR narcan:ab,ti OR nalone:ab,ti OR 
narcanti:ab,ti OR 'alvimopan'/exp OR alvimopan:ab,ti OR entereg:ab,ti OR 'adl 8 
2698':ab,ti OR 'adl 82698':ab,ti OR 'ly 246736':ab,ti OR ly246736:ab,ti OR 
'naltrexone'/exp OR naltrexone:ab,ti OR antaxone:ab,ti OR 'pti 555':ab,ti OR 
celupan:ab,ti OR morviva:ab,ti OR revia:ab,ti OR depade:ab,ti OR vivitrol:ab,ti OR 
'nalmefene'/exp OR nalmefene:ab,ti OR nalmetrene:ab,ti OR revex:ab,ti OR 
cervene:ab,ti OR arthrene:ab,ti OR incystene:ab,ti 


79,016 


4 'prucalopride'/exp OR prucalopride:ab,ti OR resolor:ab,ti OR 'lubiprostone'/exp 
OR lubiprostone:ab,ti OR amitiza:ab,ti OR 'ru 0211':ab,ti OR 'td 1211':ab,ti OR 
'nktr 118':ab,ti OR 'linaclotide'/exp OR linaclotide:ab,ti OR 'tapentadol'/exp OR 
tapentadol:ab,ti OR nucynta:ab,ti OR palexia:ab,ti OR tapenta:ab,ti OR 
targin:ab,ti OR targinact:ab,ti OR 'alks 37':ab,ti OR adl5945:ab,ti OR 'adl 
5945':ab,ti 


1,654 


5 Laxative OR purgative OR bisacodyl:ab,ti OR senna:ab,ti OR sennoside:ab,ti OR 
“polyethylene glycol 3350”:ab,ti OR docusate:ab,ti OR lactulose:ab,ti OR 
mannitol:ab,ti OR sorbitol:ab,ti OR “magnesium citrate”:ab,ti OR “sodium 
picosulfate”:ab,ti OR “magnesium hydroxide”:ab,ti OR psyllium:ab,ti OR 
methylcellulose:ab,ti OR polycarbophil:ab,ti 


36,856 


6 #1 AND #2 AND #5 AND placebo:ab,ti 294 


7 #6 NOT (#3 OR #4) AND [humans]/lim 285 
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Lower priority questions: 
 


117. Page 20 refers to the “key KODIAC trial”. Please state which of the 


KODIAC trials you are referring to and provide a reference for this. 


AstraZeneca confirm that this should be amended to “key KODIAC 4 & 5 trials.” 
 


118. According to table 3, only English language studies were included. 


Please justify this approach. 


 


The Cochrane review did not have language restrictions, but all of the studies from 
that review that met the criteria for our study were published in English. See the 
response to question 82 of this document for justification of this approach. 
 


119. Figure 3 does not include reasons for exclusions for references 


excluded at 2nd pass. Please provide these reasons for exclusion. 


 


The three studies that were excluded at second pass were excluded because they 
were RCTs (Figure 3 relates to the non-RCT SR). 
 


120. Table 7 state that 167 sites were used for KODIAC 5. However, the 


detailed numbers in the same table do not add up to 167. Please provide the 


correct numbers. 


AstraZeneca confirm that the table should state 116 centres.  
 


121. Regarding the Medline search reported in 10.2: 


a) Whilst 10.2 states that this was run on Ovid, both the search flow on 


page 53 and the syntax reported would suggest that this is a Pubmed 


search. Please provide clarification. 


 


The MEDLINE searches were conducted in PubMed and not Ovid.  AstraZeneca 
confirm that this should be corrected in Appendix 10.2 and Section 6.1. 


 


 


122. The ERG are unclear regarding whether the first set of terms in each 


search line of the Medline strategy are MeSH or freetext, as these details don’t 


appear in the strategy.  


a) Is this a formatting error?  


b) Please could you prove a clean copy of this strategy? 


The search strategy is correct as is.  As there were no overall limits to the search, in 
places where MeSH or tiab field was not specified, both were inherently captured.  
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123. Please explain the rationale of limiting the searches described in section 


7.4.5 (HRQL) and detailed in section 10.12 to English language only and 


discuss what effect this may have had on your results.  


 


Limiting searches to English language papers could introduce language bias, 
however, this was very limited and is unlikely to be significant in this systematic 
review because: 
 
1. The relevant papers were mostly published in English – 95% in the results of 


searches 
2.  Evidence has shown that there is no systematic bias from the English-language 


restriction on systematic reviews. A recent study was conducted to investigate 
whether the exclusion of languages other than English may introduce a language 
bias and lead to inaccurate conclusions when conducting systematic review-
based meta-analyses. A comprehensive literature search was conducted and 
found that there were no major differences between summary treatment effects 
in meta-analyses with English language restrictions and those that included 
languages other than English.  The study therefore concluded that there was no 
evidence of any systematic bias from the use of English language restrictions in 
systematic review based meta-analyses in conventional medicine.7 


3. As this systematic review focused on the relevant populations mostly in the UK, 
US and other European countries, the most relevant studies were published in 
English. 
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Appendix 1. 26 studies excluded from MTC at feasibility 
assessment step 


Trial Name Treatments Reason for Exclusion 


ALKS 37 Trial
1
 ALKS 37 vs placebo Comparator not of interest 


Jansen 2011
2
 Alvimopan vs placebo Comparator not of interest 


Irving 2011
3
 Alvimopan vs placebo Comparator not of interest 


VAMC Alvimopan Study
4
 Alvimopan vs placebo Comparator not of interest 


Webster 2008
5
 Alvimopan vs placebo Comparator not of interest 


Singla 2012
6
 Bevenopran vs placebo Comparator not of interest 


Freedman 1997
7
 


Laxatives (polyethylene 
glycol + electrolytes vs 
lactulose) 


No outcomes of interest 


Cryer 2010
8
 Lubiprostone vs placebo Comparator not of interest 


Marciniak 2012
9
 Lubiprostone vs senna 


No outcomes of interest/ comparator not of 
interest 


OBD0632
10


 Lubiprostone vs placebo Comparator not of interest 


Jamal 2012
11


 Lubiprostone vs placebo Comparator not of interest 


Thomas 2008
12


 Methylnaltrexone vs placebo Malignant pain 


Anissian 2012
13


 Methylnaltrexone vs placebo No outcomes of interest 


Slatkin 2009
14


 Methylnaltrexone vs placebo Malignant pain 


UC Methylnaltrexone Study
15


 Methylnaltrexone vs placebo No outcomes of interest 


Naloxegol Phase II
16


 Naloxegol vs placebo No LIR subgroup data available  


Webster 2013
17


 Naloxegol vs usual care 
No timepoints of interest (only reported 
outcomes at 52 weeks) 


Lowenstein 2011
18


 Naloxone vs placebo  
No timepoints of interest (did not provide the 
duration of the trial nor the timepoints at 
which outcomes were collected) 


Ahmedzai 2011
19


 Naloxone vs placebo  Malignant pain 


Leppert 2012
20


 Naloxone vs placebo  Malignant pain 


CLB FNB Naloxone PR Study
21


 Naloxone vs placebo  
No outcomes of interest/no timepoints of 
interest (CSBM response at 12 weeks only) 


SJMC Naloxone Study
22


 Naloxone vs placebo  No outcomes of interest 


UL Naloxone Study
23


 Naloxone vs placebo  Malignant pain 


EMC Prucalopride Study 
24


 Prucalopride vs placebo Comparator not of interest 


Theravance TD-1211 Study
25


 TD-1211 vs placebo 
Insufficient sample size data for analysis/ 
comparator not of interest 


Vickery 2013
26


 TD-1211 vs placebo Comparator not of interest 


 
 
1. DiPetrillo L, al. e. ALKS 37, A Novel, Peripherally-Restricted Opioid Receptor Antagonist, Demonstrates Efficacy in 
the Treatment of Opioid-Induced Bowel Dysfunction. Gastroenterology. 2011:S-136. 
2. Jansen JP, Lorch D, Langan J, et al. A randomized, placebo-controlled phase 3 trial (Study SB-767905/012) of 
alvimopan for opioid-induced bowel dysfunction in patients with non-cancer pain. J Pain. 2011;12(2):185-193. 
3. Irving G, Penzes J, Ramjattan B, et al. A randomized, placebo-controlled phase 3 trial (Study SB-767905/013) of 
alvimopan for opioid-induced bowel dysfunction in patients with non-cancer pain. J Pain. 2011;12(2):175-184. 
4. Paulson DM, Kennedy DT, Donovick RA, et al. Alvimopan: an oral, peripherally acting, mu-opioid receptor antagonist 
for the treatment of opioid-induced bowel dysfunction--a 21-day treatment-randomized clinical trial. J Pain. 2005;6(3):184-192. 
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5. Webster L, Jansen JP, Peppin J, et al. Alvimopan, a peripherally acting mu-opioid receptor (PAM-OR) antagonist for 
the treatment of opioid-induced bowel dysfunction: results from a randomized, double-blind, placebo-controlled, dose-finding 
study in subjects taking opioids for chronic non-cancer pain. Pain. 2008;137(2):428-440. 
6. Singla N. CB-5945 0.25 mg Twice Daily is Associated with Significantly Increased Spontaneous Bowel Movement 
and Greater Proportion of Responders Compared with Placebo in Patients on Chronic Opioid Therapy for Noncancer Pain. 
Paper presented at: Digestive Disease Week,, 2012; San Diego, CA. 
7. Freedman MD, Schwartz HJ, Roby R, Fleisher S. Tolerance and efficacy of polyethylene glycol 3350/electrolyte 
solution versus lactulose in relieving opiate induced constipation: A double-blinded placebo-controlled trial. Journal of Clinical 
Pharmacology. 1997;37(10):904-907. 
8. Cryer B, Katz S, Vallejo R, al. e. A Phase 3, Randomized, Double-Blind, Placebo-Controlled Clinical Trial of 
Lubiprostone for the Treatment of Opioid-Induced Bowel Dysfunction in Patients With Chronic, Non-Cancer Pain. Gastroenterol 
Clin North Am. 2010:S-129. 
9. Marciniak C, Toledo S, Jesselson M, et al. Lubiprostone compared to senna in the treatment of postoperative opioid-
induced constipation following orthopedic procedures. American Journal of Gastroenterology. 2012;107:S695-S696. 
10. Joswick T, Lichtlen P, Woldegeorgis F, Ueno R. Lubiprostone is Well Tolerated in Chronic Non-Cancer Pain Patients 
With Opioid-Induced Constipation in Three Phase 3, Randomized, Double-Blind, Placebo-Controlled Trials. Paper presented at: 
Digestive Disease Weak 2013, 2013; Orlando, Flordia, USA. 
11. Jamal MM, Mareya S, Woldegeorgis F, Joswick T, Joswick RU. Lubiprostone Significantly Improves Treatment 
Response in Non-Methadone Opioid-Induced Bowel Dysfunction Patients with Chronic, Non-Cancer Pain: Results from a 
Phase 3, Randomized, Double-Blind, Placebo-Controlled Clinical Trial. Gastroenterology. 2012:S-144-S145. 
12. Thomas J, Karver S, Cooney GA, et al. Methylnaltrexone for opioid-induced constipation in advanced illness. N Engl 
J Med. 2008;358(22):2332-2343. 
13. Anissian L, Schwartz HW, Vincent K, et al. Subcutaneous methylnaltrexone for treatment of acute opioid-induced 
constipation: phase 2 study in rehabilitation after orthopedic surgery. J Hosp Med. 2012;7(2):67-72. 
14. Slatkin N, Thomas J, Lipman AG, et al. Methylnaltrexone for treatment of opioid-induced constipation in advanced 
illness patients. J Support Oncol. 2009;7(1):39-46. 
15. Yuan CS, Foss JF, O'Connor M, et al. Methylnaltrexone for reversal of constipation due to chronic methadone use: a 
randomized controlled trial. JAMA. 2000;283(3):367-372. 
16. Nektar Therapeutics. 07-IN-NX003: A Phase 2, Double-Blind, Randomized, Placebo-Controlled, Multiple-Dose, Dose-
Escalation Study to Evaluate the Efficacy, Safety and Tolerability of NKTR-118 in Patients with Opioid-Induced Constipation 
(OIC). 2009. 
17. Webster L. Long-term Safety and Tolerability of Naloxegol in Patients with Opioid-induced Constipation. American 
College of Gastroenterology Annual Meeting. 2013; P494       
18. Lowenstein O. Efficacy and safety of oxycodone and naloxone prolonged-release (pr) in patients suffering from 
chronic pain due to osteoarthritis. Eur J Pain Med. 2011;5:128. 
19. Ahmedzai SH, Nauck F, Bar-Sela G, Bosse B, Leyendecker P, Hopp M. A randomized, double-blind, active-
controlled, double-dummy, parallel-group study to determine the safety and efficacy of oxycodone/naloxone prolonged-release 
tablets in patients with moderate/severe, chronic cancer pain. Palliat Med. 2012;26(1):50-60. 
20. Leppert W. A Subgroup-Analysis To Assess The Efficacy And Safety Of Oxycodone/Naloxone Prolonged-Release 
Tablets (Oxn Pr) Following A Direct Switch From Different Opioids. Paper presented at: 14th World Congress of Pain 2012; 
Milan. 
21. Vondrackova D, Leyendecker P, Meissner W, et al. Analgesic efficacy and safety of oxycodone in combination with 
naloxone as prolonged release tablets in patients with moderate to severe chronic pain. J Pain. 2008;9(12):1144-1154. 
22. Liu M, Wittbrodt E. Low-dose oral naloxone reverses opioid-induced constipation and analgesia. J Pain Symptom 
Manage. 2002;23(1):48-53. 
23. Sykes NP. An investigation of the ability of oral naloxone to correct opioid-related constipation in patients with 
advanced cancer. Palliat Med. 1996;10(2):135-144. 
24. Sloots CE, Rykx A, Cools M, Kerstens R, De Pauw M. Efficacy and safety of prucalopride in patients with chronic 
noncancer pain suffering from opioid-induced constipation. Dig Dis Sci. 2010;55(10):2912-2921. 
25. Vickery R, al. e. Pharmacokinetics and constipation relieving effects of TD-1211 in patients with opioid-induced 
constipation. J Pain 2011. 
26. Vickery RG, Li YP, Schwertschlag U, Singla NK, Webster L, Canafax DM. TD-1211 phase 2b study demonstrates 
increased bowel movement frequency and constipation-related symptom improvement in patients with opioid induced 
constipation (OIC). Gastroenterology. 2013;144(5):S159. 
27. Michna E, Blonsky ER, Schulman S, et al. Subcutaneous methylnaltrexone for treatment of opioid-induced 
constipation in patients with chronic, nonmalignant pain: a randomized controlled study. J Pain. 2011;12(5):554-562. 
28. Rauck RJ, Peppin J, Israel R, et al. Oral Methylnaltrexone for the Treatment of Opioid-Induced Constipation in 
Patients with Noncancer Pain. Gastroenterology. 2012:S-160. 
29. AstraZeneca. D3820C00004: A Randomized, Double-Blind, Placebo-Controlled Study to Assess the Efficacy and 
Safety of NKTR-118 in Patients with Non-Cancer-Related Pain and Opioid-Induced Constipation (OIC). 2011. 
30. AstraZeneca. D3820C00005: A Randomized, Double-Blind, Placebo-Controlled Study to Assess the Efficacy and 
Safety of NKTR-118 in Patients with Non-Cancer-Related Pain and Opioid-Induced Constipation (OIC). 2011. 
31. Meissner W, Leyendecker P, Mueller-Lissner S, et al. A randomised controlled trial with prolonged-release oral 
oxycodone and naloxone to prevent and reverse opioid-induced constipation. Eur J Pain. 2009;13(1):56-64. 
32. Simpson K, Leyendecker P, Hopp M, et al. Fixed-ratio combination oxycodone/naloxone compared with oxycodone 
alone for the relief of opioid-induced constipation in moderate-to-severe noncancer pain. Curr Med Res Opin. 
2008;24(12):3503-3512. 
33. Lowenstein O, Leyendecker P, Hopp M, et al. Combined prolonged-release oxycodone and naloxone improves bowel 
function in patients receiving opioids for moderate-to-severe non-malignant chronic pain: a randomised controlled trial. Expert 
Opin Pharmacother. 2009;10(4):531-543. 


 







 


AstraZeneca Response to Naloxegol Clarification Questions [ID674] – 12
th
 December 2014 


 
Page 73 of 73 


 


 
                                                


References 
 
1 ILC-UK. The burden of constipation in our ageing population. Working towards better 
solutions. A report developed by the International Longevity Centre-UK (ILC-UK) and 
Norgine in consultation with a European expert working group. Available from: 
http://www.ilcuk.org.uk/images/uploads/publication-pdfs/Burden_of_constipation_report.pdf 
(Accessed September 2014). 
2
 Electronic Medicines Compendium. Accessed December 2014 


3
 Penning-Van Beest FJA, Van Den Haak P, Klok RM, Prevoo YFDM, Van Der Peet DL, Herings 


RMC. Quality of life in relation to constipation among opioid users. Journal of Medical Economics. 
2010 March;13(1):129-35. 
4
 Van der Linden MW, van den Haak P, Penning-Van Beest FJA, Klok RM, Herings RMC. Patient 


reported quality of life in cancer patients on opioid therapy is influenced by constipation. Abstract 
PCN80. 2008. 
5
 Dunlop W, Uhl R, Khan I, Taylor A, Barton G. Quality of life benefits and cost impact of prolonged 


release oxycodone/naloxone versus prolonged release oxycodone in patients with moderate-to-
severe non-malignant pain and opioid-induced constipation: A UK cost-utility analysis. Journal of 
Medical Economics. 2012 June;15(3):564-75 
6
 Webster L, Dhar S, Eldon M, Masuoka L, Lappalainen J, Sostek M. A phase 2, double-blind, 


randomized, placebo-controlled, dose-escalation study to evaluate the efficacy, safety, and tolerability 
of naloxegol in patients with opioid-induced constipation. Pain. 2013 Sep;154(9):1542-50 
7
 Morrison A, Polisena J, Husereau D, Moulton K, Clark M, Fiander M, et al. The effect of English-


language restriction on systematic review-based meta-analyses: a systematic review of empirical 
studies. Int J Technol Assess Health Care. 2012 Apr;28(2):138-44. 



http://www.ilcuk.org.uk/images/uploads/publication-pdfs/Burden_of_constipation_report.pdf































Appendix D – clinical expert statement template 
 


NATIONAL INSTITUTE FOR HEALTH AND CARE EXCELLENCE 
 


Single Technology Appraisal (STA) 
 


 1 


Naloxegol for treating opioid induced constipation [ID674] 
 


Thank you for agreeing to give us a statement on your view of the technology and the 
way it should be used in the NHS. 
 
Healthcare professionals can provide a unique perspective on the technology within 
the context of current clinical practice which is not typically available from the 
published literature. 
 
To help you in making your statement, we have provided a template. The questions 
are there as prompts to guide you. It is not essential that you answer all of them.  
 
Please do not exceed the 8-page limit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


About you 
 
Your name: 
Paul Farquhar-Smith 
 
 
Name of your organisation  
The Royal Marsden NHS Foundation Trust 
 
 
 
Are you (tick all that apply): 
 


a specialist in the treatment of people with the condition for which NICE is 
considering this technology? 


 
- a specialist in the clinical evidence base that is to support the technology (e.g. 


involved in clinical trials for the technology)? 
 
- an employee of a healthcare professional organisation that represents 


clinicians treating the condition for which NICE is considering the technology? 
If so, what is your position in the organisation where appropriate (e.g. policy 
officer, trustee, member etc.)? 


 


- other? (please specify) 
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What is the expected place of the technology in current practice? 


How is the condition currently treated in the NHS? Is there significant geographical 


variation in current practice? Are there differences of opinion between professionals 


as to what current practice should be?   


Currently, opioid induced constipation (OIC) is treated by a number of strategies and 
guidelines are followed that are often similar to guidelines for of constipation of other 
and differing aetiologies. Due to the relative lack of high quality experimental data 
guidelines often have to rely on expert opinion and this has often led to a lack of 
consensus for the treatment of constipation, let alone OIC. Although there are some 
guidelines published from national and international bodies (for example American 
Society of Colon and Rectal Surgeons 2007[1], World Gastroenterology Organisation 
2007, 2011 [3], Pan European Working Group into Constipation 2008 [2]) , in many 
cases individual establishments often use localised guidelines that allow for local 
practice and demographics (interalia Solihul Marie Curie Hospice Constipation 
Guidelines, St Richards Hospice constipation guidelines 2010). 
Overall these general guidelines suggest 3 major therapeutic avenues which may be 
combined 


(1) dietary and lifestyle adjustments,  
(2) stool softeners and bulk forming agents  
(3) stimulant laxatives 


Specifically for OIC other strategies may be enlisted including opioid rotation 
(changing the type of opioid the patient is taking) that may include opioids for which 
there is evidence of a lower incidence of gastrointestinal side effects, and use of 
combination of opioids with naloxone (mu opioid receptor antagonist).  
There are few high quality data to confirm the clinical efficacy of these guidelines. 
There are also specific peripherally acting mu opioid receptor antagonists 
(PAMORA). Methylnaltrexone is the only PAMORA licensed in the UK and can only 
be given by injection (subcutaneous). Although there is evidence of its efficacy, its 
use is potentially curtailed by high unit cost and adverse effects. 
Historically opioid use and therefore OIC has predominated in patients with cancer 
but the last 10 years has seen a near exponential increase in opioid prescription in 
patients with non-malignant pain and the problem of OIC has increased accordingly. 
There is some evidence that suggests OIC may be more prevalent in non-malignant 
chronic pain than in pain in cancer patients. Current treatment guidelines do not 
usually differentiate between these patients although some laxatives (e.g. 
combination stool softeners and stimulants) are licenced only for use in cancer 
patients. 
Therefore, although the main tenets of treatment of constipation and OIC treatment 
usually have consensus, local demographics, economics and experience leads to 
some variation in local practice. 


.   


What are the current alternatives (if any) to the technology, and what are their 
respective advantages and disadvantages? 
As stated, OIC treatment recommendations often mirror guidelines for treatment of 
constipation with the added strategies noted above. However, the specific 
alternatives to naloxegol are the other PAMORA molecules currently available. The 
rational for their use is that their lack of transit across the blood brain barrier leads to 
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antagonism of mu opioid receptors in the periphery, including the gut, without 
reversing the central analgesic actions of mu opioid receptor. 
In the UK, the only PAMORA licenced for use is the previously mentioned, 
methylnaltrexone. The evidence for its efficacy is reasonably robust, with one of the 
major randomised controlled trials reporting 60% of patients experiencing a bowel 
movement within 4 hours. However the limitation of route of administration 
(subcutaneous) ,reported side effects of abdominal pain and diarrhoea and unit cost 
have limited the initiation of the use of methylnaltrexone, to secondary or tertiary in 
patient care. In some cases, after the initial treatments, continuing use of 
methylnaltrexone can occur in primary care or the community. 
Another PAMORA, alvimopan has only been licensed in the USA and only for a 
limited indication and not for OIC.  
 
Are there any subgroups of patients with the condition who have a different prognosis 
from the typical patient? Are there differences in the capacity of different subgroups 
to benefit from or to be put at risk by the technology? 
There is some evidence that OIC in the non-cancer population is not as well treated 
as patients with cancer taking opioids for pain. In addition, patients with hepatic and 
renal impairment will be limited in the laxative treatment options and therefore 
potentially have a poorer prognosis.  
In some cases patients with cancer bowel obstruction may be a contributing aetiology 
of their constipation and contraindicates the use of stimulant laxatives. Severe OIC 
may also precipitate bowel obstruction either mechanically or functionally.  
 
In what setting should/could the technology be used – for example, primary or 
secondary care, specialist clinics? Would there be any requirements for additional 
professional input (for example, community care, specialist nursing, other healthcare 
professionals)? 
Given the mechanism of action is similar to methylnaltreone, I would expect the use 
of naloxegol to be more suitable to secondary and tertiary care at least for the intial 
treatment. An argument could be made (partially dependent upon the final 
deliberation of the guidance for its use) for its starting use being restricted to 
specialist clinics. Depending on the clinical experience, maintenance therapy could 
be performed in primary care or the community. 
 
If the technology is already available, is there variation in how it is being used in the 
NHS? Is it always used within its licensed indications? If not, under what 
circumstances does this occur? 
At present naloxegol has only just been approved by the FDA in the USA for adults 
with non-cancer chronic pain who have OIC refractory to laxatives. Although the 
technology has been filed with the European Commission, to my knowledge no 
decision has been made and it is not currently available in the UK.   
 
Please tell us about any relevant clinical guidelines and comment on the 
appropriateness of the methodology used in developing the guideline and the specific 
evidence that underpinned the various recommendations. 
There are many iterations of guidelines for constipation and OIC specifically at local, 
national and international levels (vide supra). As discussed, the lack of robust and 
high quality data to support the treatment of constipation is even more marked for 
OIC. Although the methodology for many of the guidelines is sound, the criticism of 
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their paucity of supporting evidence is incontestable. The guidelines cited are 
however, pragmatic and rational. Nevertheless, there is a reasonable evidence base 
for the use of PAMORAs in OIC [5]. 
The Pan European Working group that formulated guidelines for constipation in 
palliative care (where OIC is a key issue) acknowledged that the dearth of data 
required expert opinion and extrapolation of evidence from other forms of 
constipation to inform their recommendations. This paucity of evidence was 
exemplified by a Cochrane review of treatment of constipation in palliative care that 
identified only 3 studies of sufficient quality suitable for meta-analysis [6]. 
More recent consensus statements have promoted the importance of PAMORAs for 
the treatment of OIC [4]. The use of a mechanism-based approach by targeting the 
underlying pathophysiology is intuitive and credible.  


 
1. Dis Colon Rectum. 2007 Dec;50(12):2013-22. Practice parameters for the 
evaluation and management of constipation. Ternent CA, Bastawrous AL, Morin NA, 
Ellis CN, Hyman NH, Buie WD; Standards Practice Task Force of The American 
Society of Colon and Rectal Surgeons. 
2. Palliat Med. 2008 Oct;22(7):796-807. The management of constipation in palliative 
care: clinical practice recommendations. Larkin PJ, Sykes NP, Centeno C, Ellershaw 
JE, Elsner F, Eugene B, Gootjes JR, Nabal M, Noguera A, Ripamonti C, Zucco F, 
Zuurmond WW; European Consensus Group on Constipation in Palliative Care 
3. J Clin Gastroenterol. 2011 Jul;45(6):483-7 World Gastroenterology Organisation 
global guideline: Constipation--a global perspective. Lindberg G, Hamid SS, 
Malfertheiner P, Thomsen OO, Fernandez LB, Garisch J, Thomson A, Goh KL, 
Tandon R, Fedail S, Wong BC, Khan AG, Krabshuis JH, LeMair A; World 
Gastroenterology Organisation. 
4. Neurogastroenterol Motil. 2014 Oct;26(10):1386-95.  Emerging treatments in 
neurogastroenterology: a multidisciplinary working group consensus statement on 
opioid-induced constipation. Camilleri M, Drossman DA, Becker G, Webster LR, 
Davies AN, Mawe GM 
5. J Pain Symptom Manage. 2008;35(5):458-68. Subcutaneous methylnaltrexone for 
the treatment of opioid-induced constipation in patients with advanced illness: a 
double-blind, randomized, parallel group, dose-ranging study. Portenoy RK, Thomas 
J, Moehl Boatwright ML, Tran D, Galasso FL, Stambler N, Von Gunten CF, Israel 
RJ.J Pain Symptom Manage. 2008;35(5):458-68. 
6. Cochrane Database Syst Rev. 2006 Oct 18;(4):CD003448. Laxatives for the 
management of constipation in palliative care patients. Miles CL, Fellowes D, 
Goodman ML, Wilkinson S. 
7. Am J Gastroenterol. 2013 Oct;108(10):1566-74;  Efficacy of pharmacological 
therapies for the treatment of opioid-induced constipation: systematic review and 
meta-analysis. Ford AC, Brenner DM, Schoenfeld PS 


 
The advantages and disadvantages of the technology 
NICE is particularly interested in your views on how the technology, when it becomes 
available, will compare with current alternatives used in the UK. Will the technology 
be easier or more difficult to use, and are there any practical implications (for 
example, concomitant treatments, other additional clinical requirements, patient 
acceptability/ease of use or the need for additional tests) surrounding its future use? 
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The direct comparator available in the UK is methylnaltrexone. One major advantage 
of naloxegol will be the oral administration. However, given the clinical experience of 
methylnaltrexone this still may not enable it use in a primary care setting at least for 
commencement of the treatment. Available data also suggests that modest renal and 
moderate hepatic impairment does not adversely affect the pharmacokinetics of this 
product. 
Similarly to methylnaltrexone, the effective use of naloxegol does not appear to 
adversely influence opioid-mediated analgesia.  
Much of the data for methylnaltrexone has been gleaned from patients with more 
advanced cancer and few from OIC in non-cancer chronic pain.  
 
If appropriate, please give your view on the nature of any rules, informal or formal, for 
starting and stopping the use of the technology; this might include any requirements 
for additional testing to identify appropriate subgroups for treatment or to assess 
response and the potential for discontinuation. 
Although cost and health economic analysis should be key to assessment of this 
technology, the likely position of naloxegol would be in the treatment of refractory 
OIC and therefore the clinical indications would be relatively narrow and selective.   
 
If you are familiar with the evidence base for the technology, please comment on 
whether the use of the technology under clinical trial conditions reflects that observed 
in clinical practice. Do the circumstances in which the trials were conducted reflect 
current UK practice, and if not, how could the results be extrapolated to a UK setting? 
What, in your view, are the most important outcomes, and were they measured in the 
trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
I am familiar with some, but not all of the data for naloxegol. Trail subjects included 
were taking a wide range of opioid doses and OIC appears to have been reasonable 
robustly and appropriately defined. From my knowledge of the trial data, the trial 
conditions did not deviate significantly from current UK practice. However it is notable 
that the major paper in the New England Journal of Medicine reported on OIC in non-
cancer patients. Ideally a direct comparison of naloxegol with methylnaltrexone in the 
two potentially diverse patient groups of cancer and non-cancer patients would 
influence and guide the recommendations for the clinical indications of these drugs. 
This would also identify relative risks of benefits of the two agents by direct 
comparison of their efficacy and effectiveness (efficacy and tolerability).   
 
Longer term follow up data indicated a high incidence of adverse effects but were 
comparable to the adverse effects of the control group who had ‘usual care’ 
laxatives. Nonetheless, abdominal pain, diarrhoea and nausea were more prevalent 
with naloxegol.  
There is some debate about the key outcomes for treatment of constipation and there 
is no consensus about which are the most clinically meaningful. However, the 
naloxegol trials have used outcomes that are commonly used in similar research. 
Although these measures of bowel function are important and were for the most part 
adequately assessed and indeed were significantly improved, quality of life data was 
not so prevalent or obviously reported.    
 
What is the relative significance of any side effects or adverse reactions? In what 
ways do these affect the management of the condition and the patient’s quality of 
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life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
As with methylnaltrexone, adverse effects included abdominal pain, diarrhoea and 
nausea. These affected a significant number of patients and potentially could 
adversely affect the patients’ quality of life. However, the drug is not available in the 
UK at present and its use only recently authorised in the USA so to my knowledge 
there have not been any unexpected adverse effects picked up in post market 
surveillance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


 
Equality and Diversity 
 
NICE is committed to promoting equality of opportunity, eliminating unlawful 
discrimination and fostering good relations between people with particular protected 
characteristics and others.  Please let us know if you think that this appraisal: 
 
 - Could exclude from full consideration any people protected by the equality 
legislation who fall within the patient population for which [the treatment(s)] is/are/will 
be licensed; 
- Could lead to recommendations that have 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 technology; 
- Could lead to recommendations that have any adverse impact on people with 
a particular disability or disabilities 
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Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts  
 
There are no obvious issues with equality and diversity. The main limitation would be 
expected to be cost which could compromise the equitable distribution and exposure 
of the drug. 
 
 
 
Any additional sources of evidence 
 
Can you provide information about any relevant evidence that might not be found by 
a technology-focused systematic review of the available trial evidence? This could be 
information on recent and informal unpublished evidence, or information from 
registries and other nationally coordinated clinical audits. Any such information must 
include sufficient detail to allow a judgement to be made as to the quality of the 
evidence and to allow potential sources of bias to be determined. 
 
I am unsure if there would be any additional evidence not identifiable by the usual 
process of comprehensive systematic review specifically for this product. As for many 
other medications, data from unpublished trials could potentially be considered given 
the recognised general publication bias towards studies with positive outcomes.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 


Implementation issues 
 
The NHS is required by the Department of Health and the Welsh Assembly 
Government to provide funding and resources for medicines and treatments that 
have been recommended by NICE technology appraisal guidance. This provision has 
to be made within 3 months from the date of publication of the guidance. 
 
If the technology is unlikely to be available in sufficient quantity, or the staff and 
facilities to fulfil the general nature of the guidance cannot be put in place within 
3 months, NICE may advise the Department of Health and the Welsh Assembly 
Government to vary this direction. 
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Please note that NICE cannot suggest such a variation on the basis of budgetary 
constraints alone. 
 
How would possible NICE guidance on this technology affect the delivery of care for 
patients with this condition? Would NHS staff need extra education and training? 
Would any additional resources be required (for example, facilities or equipment)? 
 
This would depend on how the NICE guidance was stated and how specific the 
recommendations for its use were such as which patient groups (i.e. in cancer 
patients or non-cancer patients) and which clinical scenarios (e.g. primary or 
secondary care) were suggested. In my experience with other medications especially 
for analgesics, NICE guidance can have a significant negative effect on the ability to 
deliver high quality care. If NICE guidance does not support the use of some 
relatively high cost drugs and even of there are favourable health economic data, unit 
cost potentially compromises the ability to prescribe. Drugs that are included in NICE 
guidance often do not share the same confines.   
 
Those centres already familiar with the use of methylnaltrexone would be unlikely to 
require significant extra training and indeed the oral administration would facilitate its 
use. There would be no a priori expectation of increased facilities or equipment for 
the use of this technology.  
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Patient/carer expert statement template (STA) 


NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Patient/carer expert statement (STA) 


Naloxegol for treating opioid induced constipation 


Thank you for agreeing to give us your views on this treatment that is being 
appraised by NICE and how it 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. 


 


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. 
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Patient/carer expert statement template (STA) 


1. About you 


Your name: Karen Irwin 
Name of your nominating organisation: PromoCon 
Do you know if your nominating organisation has submitted a 
statement? 


 


☐ √ Yes   


Do you wish to agree with your nominating organisation’s statement? 


 


☐ √ Yes   


(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?  


 


  ☐√ No 


 


 a carer of a patient with the condition? 


 


 ☐√ No 


 


 a patient organisation employee or volunteer? 


 


☐√ Yes   


 


Do you have experience of the treatment being appraised? 


☐ Yes  ☐√ No 


If you wrote the organisation submission and do not have anything to add, tick 


here  (If you tick this box, the rest of this form will be deleted after 


submission.) 
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Patient/carer expert statement template (STA) 


2. Living with the condition 


What is your experience of living with the condition as a patient or 
carer? 


       


People inform us how difficult it is sometimes, to talk to someone about 


constipation (and associated bladder and bowel symptoms)  “going to the 


toilet is supposed to be private”  is what we commonly hear.   People are 


sometimes unaware of the treatment options that are available to them in 


managing OIC, or alternatively, they feel they have exhausted all treatment 


options.  


Pain, discomfort, irregular and unpredictable bowel movements are a 


significant reported concern for people with OIC.  We are informed this has a 


major negative impact on quality of life for some individuals, hindering or even 


stopping them from being able to participate in day to day activities.  It is also 


reported  that they experience disabling complications as a result of their 


constipation. 


Other common reported problems include abdominal pain, bloating, nausea, 


reduced appetite, not fully emptying their bowel, going long periods without a 


bowel movement or experiencing unpredictable, lengthy times spent in the 


toilet.   For some, it is intolerable sometimes to manage these symptoms.    


People inform us that they have tried a variety of oral laxative and rectal 


interventions, not always gaining the desired, reliable or effective result they 


would expect. 


We are informed that other problems can be experienced as a result of OIC; 


these include not emptying their bladder fully, incontinence, obstruction, rectal 


bleeding, and mood and behaviour changes.  We have been informed by 


some people that there have been occasions when they have attended their 


local A&E for help or have been admitted to hospital. 
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Patient/carer expert statement template (STA) 


Individuals inform us they are keen to find out where they can access help 


and advice and also to enquire if there are any alternative or new treatments 


available to manage their constipation problem.   


Some people  are unaware of services and professionals that are available to 


help them within their locality.  


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. 


      


People taking opioid medication are keen to have more regular, predictable 


bowel routines, with a reduction in other associated symptoms and problems 


caused by the OIC as outlined above in (2) 


Improvement in individuals   quality of life 


Additional choice for treatment for OIC 


What is your experience of currently available NHS care and of specific 
treatments? How acceptable are these treatments – which did you prefer 
and why? 


People manage OIC differently.    Some will self manage with either what has 


been prescribed or with addition of other preparations such as OTC 


medications.  We are informed by some individuals, that they sometimes feel 


that they have exhausted options of prescribed laxatives and doses, and 


whilst they may continue to take whatever is prescribed   , they are looking  to 


find alternative ways to manage the OIC better.  This can be most frustrating 


for both the individual and those caring for them.  


 Alternatively, some people report  having frequent meetings with their health 


care provider, for review of regimes, dose alteration and alteration in 


medications prescribed:  trying to manage the symptoms in the best way then 


can,  enabling them to reach a point where OIC is best managed for the 


individual.  
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Patient/carer expert statement template (STA) 


Some people report to us that they  mange  quite well on laxative regimes for 


their OIC, however,  find it comforting to know there are other treatment 


options available to them,  if ever required.  


Some people need assistance with their bowel management; time spent on 


this will vary according to the individuals needs.  Some may require a nurse or 


carer to administer rectal preparations, such as enemas and suppositories.   


Bowel care procedures such as manual evacuation are sometimes 


undertaken, these can be invasive and time consuming for the patient and 


they are also reliant on others to manage their bowel care times and routines. 


Some people need a combination of oral and rectal intervention. 


People inform us they want to have more control over their bowels; they want 


to know if a medication for the constipation is no longer effective or is 


unsuitable for them,   that they have choices and that they can discuss with 


their practitioner options and feasibility of trying an alternative.  It is very much 


a personal choice between what people are willing and able to tolerate and try 


or not.  For example, it may suit one person to use suppositories/enemas, 


whilst for another;   this is something they would totally want to avoid.  .  


People tell us they like to be informed of current and new  treatment options, 


and what’s available to them.  This important to all of us.        


4. What do you consider to be the advantages of the 


treatment 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) 
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Patient/carer expert statement template (STA) 


 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 
being appraised. 


      


Improved treatment outcomes 


Improved quality of life 


Possibly reduce the need for further invasive treatments e.g. rectal 


intervention, manual evacuation 


 


Please explain any advantages that you think this treatment has over 
other NHS treatments in England. 


      


This technology offers patients further choice in managing OIC 


Patients who have tried or who are intolerant to other medications might 


benefit form this technology 


Ease of use – Oral  , (other known technology, injection) , therefore  may be 


easier/alternative for patients? 


If you know of any differences in opinion between you and other 
patients or carers about the benefits of the treatment being appraised, 
please tell us about them. 


      


5. What do you consider to be the disadvantages of the 


treatment 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) 
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Patient/carer expert statement template (STA) 


 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 


Potential adverse effects 


 


 


Please list any concerns you have about current NHS treatments in 
England. 


      


Please list any concerns you have about the treatment being appraised. 


      


If you know of any differences in opinion between you and other 
patients or carers about the disadvantages of the treatment being 
appraised, please tell us about them. 


      


6. Patient population 


Do you think some patients might benefit more from the treatment than 
others? If so, please describe them and explain why. 


       


Would other groups of people with OIC benefit from this technology? 


 


Do you think some patients might benefit less from the treatment than 
others? If so, please describe them and explain why. 
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Patient/carer expert statement template (STA) 


7. Research evidence on patient or carer views of the 


treatment  


Are you familiar with the published research literature for the treatment? 


  ☐ 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 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 
important to patients? Are you aware of any limitations in how the 
treatment has been assessed in clinical trials? 


      


If the treatment being appraised is already available in the NHS, are 
there any side effects 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. 


       


Could other groups of patients with OIC benefit from this technology and be 


considered, i.e. not just those adults with opioid induced constipation with 


chronic non cancer pain? 
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Patient/carer expert statement template (STA) 


 


9. Other issues 


Do you consider the treatment to be innovative? 


☐ Yes   


If yes, please explain what makes it significantly different from other 
treatments for the condition. 


      


Available orally, may be more effective than conventional laxatives that are 


offered  


Is there anything else that you would like the Appraisal Committee to 
consider? 


      


Clarify, is this 1st 2nd line treatment for OIC  


Who will be able to prescribe, is this consultant / specialist or can this 


technology be prescribed in the community by GPs’ nurse prescribers. 


Would patients need any additional monitoring / appointments if on this 


medication?  


10. Key messages 


In no more than 5 bullet points, please summarise the key messages of 
your submission. 


      potential to improve  choice for patients in managing OIC 


       potential to Improve quality of life 


      may reduce need for rectal interventions /time spent on bowel care 


for patients ( and their carers)  


      Clarification of how patient can access this technology e.g.  what 


setting, specialist / primary care , who can prescribe,  also is this 1st 2nd  


line treatment 


       Could this technology be offered to other groups of people with OIC 
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1.  SUMMARY 


1.1 Critique of the decision problem in the company’s submission  


The patient population described in the final scope is ‘adults with opioid-induced constipation’. In 


contrast, the definition in the company’s submission is narrower, ie ‘adults with opioid-induced 


constipation who have had an inadequate response to laxative(s)’ which reflects the licensed 


indication granted by EMA in December 2014. Laxative inadequate response (LIR) was defined as 


‘opioid induced constipation symptoms of at least moderate severity while taking at least one laxative 


class for a minimum of four days’. This was based on 


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


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


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


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


*************************************************************************. It appears 


that the definition of LIR used by the company is a minimal definition of criteria for LIR. 


The intervention described in the company’s submission (‘naloxegol’) matches the intervention 


described in the final scope.  


The company’s submission comparator criteria did not clearly include rectal interventions 


(suppositories or manual evacuation) nor was this included in the clinical effectiveness section 


although it was included in the scope. 


Compared to the final scope some outcomes were not clearly considered and/or reported in the CS, eg 


effects on analgesic efficacy. 


The company’s submission did not include a specific section on equity considerations and ‘no 


potential equality issues relating to naloxegol as a treatment for opioid-induced constipation’ were 


identified.  


The ERG is not aware of any ongoing application for a patient access scheme (PAS). End of life 


criteria are not relevant for this project. 


1.2 Summary of clinical effectiveness evidence submitted by the company 


Direct evidence 


The company’s submission presented two identically designed, Phase III, randomised, placebo-


controlled studies in patients with non-cancer related pain and opioid-induced constipation (OIC) 


(KODIAC 4 and 5). There was no direct evidence comparing naloxegol to any of the relevant 


comparators defined in the scope. 


The primary outcome in both studies was the response to study drug, defined as ≥3 spontaneous 


bowel movements (SBMs) per week and a change from baseline of ≥1 SBM per week for at least nine 


out of the 12 study weeks and three out of the last four study weeks. Both trials included a pre-


specified subpopulation of patients, the laxative inadequate response (LIR) group, which represents 


the licensed indication for naloxegol.  


 Naloxegol 25 mg (recommended dose) resulted in significantly higher response rates in LIR 


patients compared with placebo in both trials (KODIAC 4, 48.7% versus 28.8% patients, 


respectively; p=0.002: KODIAC 5, 46.8% versus 31.4% patients, respectively; p=0.014). 


 In both studies, naloxegol showed a consistent improvement in a range of secondary 


endpoints, eg time to first post-dose SBM, total SBMs per week, number of days per week 


with at least one SBM, use of rescue medication at least once over the treatment period. 
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 Three instruments (PAC-SYM, PAC-QoL, EQ-5D) showed advantages of naloxegol 


compared to placebo. 


Safety data from the two RCTs (KODIAC 4 and 5) and two studies designed to primarily assess 


safety (KODIAC 7 and 8) demonstrated that naloxegol 12.5 mg and 25 mg was generally safe and 


well tolerated in OIC patients with non-cancer-related pain for up to 52 weeks of treatment. 


 The majority of adverse events (AEs) reported were mild or moderate in intensity 


 As expected there were no differences in AEs observed between the ITT and anticipated 


licensed population in KODIAC 4 and 5 


 The most frequently reported AEs were gastrointestinal events (predominantly diarrhoea, 


abdominal pain, nausea, and flatulence) which was not unexpected given the nature of the 


disease and the pharmacological mechanism of action of naloxegol 


 GI-related AEs occurred at a higher frequency in the naloxegol 25 mg treatment group 


compared with the naloxegol 12.5 mg and placebo groups 


 There were no notable differences in the type or frequency of serious adverse events (SAEs) 


across treatment groups in the studies 


 The incidence of discontinuations due to AEs was dose-related with a higher proportion of 


patients discontinuing in the naloxegol 25 mg treatment group compared with the naloxegol 


12.5 mg and placebo groups 


 The discontinuation rate observed with the longer-term use of naloxegol (52 weeks) was 


similar to that seen in the pivotal 12 week RCTs 


 The most common AEs resulting in discontinuation were GI events  


Indirect evidence 


A mixed treatment comparison (MTC) was conducted to provide comparative evidence versus 


comparators of interest for the treatment of opioid-induced constipation (OIC) as defined in the scope, 


ie oral laxative treatment, methylnaltrexone, and naloxone-oxycodone. Comparators to naloxegol 


were methylnaltrexone and naloxone-oxycodone. Laxatives were not included as a comparator as the 


systematic review did not identify any laxative studies with outcomes of interest. In total, eight RCTs 


were considered for inclusion in the MTC analysis (two studies: naloxegol versus placebo, 


two studies: methylnaltrexone versus placebo, four studies naloxone-oxcodone versus placebo).  


The company’s submission found that only the naloxegol trials were able to provide data in the 


specific patient population of interest, ie LIR subgroup. This was possible via custom analysis of the 


KODIAC 4 and KODIAC 5 Phase III trials, which were designed to provide data for each of the 


outcomes of interest for the LIR subgroup.  As none of the other trials reported data specifically for 


the LIR subgroup, the MTC analysis uses the main enrolled trial populations to inform the analysis as 


per the pre-specified protocol. The trials identified in the systematic literature review and included in 


the MTC analyses varied substantially with respect to the definition and severity of OIC. Therefore, it 


is not expected that these subgroups of the KODIAC 4 and 5 trials represent populations substantially 


different from the included OIC trials, as a whole. 


Based on the random-effects MTCs performed OIC, the evaluated treatments typically showed 


improved outcomes compared with placebo, reflecting the individual trial results. However, few of 


these subgroup analyses yielded statistically conclusive results. In part, this was due to the small 


evidence network including only comparators of interest for England and Wales. 


 Naloxegol 25 mg had greater increases in SBMs over four weeks, and up to 12 weeks versus 


most doses of methylnaltrexone (with the exception of the 12 mg OD oral dose of 


methylnaltrexone) 







CONFIDENTIAL UNTIL PUBLISHED 


11 


 Naloxegol 12.5 mg and 25 mg had a higher odds of SBM response than the QAD schedule of 


subcutaneous methylnaltrexone 12 mg 


 Naloxegol 25 mg had a higher odds of CSBM response than naloxone in a fixed ratio 


combination with oxycodone, in the anticipated licensed population + Step 3 opioids analysis 


 Naloxegol 12.5 mg and 25 mg had a similar or lower rate of DAEs compared with all 


methylnaltrexone and naloxone regimens evaluated, except when the 25 mg dose was 


compared with the naloxone fixed ratio combination with oxycodone 


 Naloxegol 12.5 mg trended towards a lower odds of TEAEs compared with subcutaneous 


methylnaltrexone 


1.3 Summary of the ERG’s critique of clinical effectiveness evidence submitted 


The results from KODIAC 4 and KODIAC 5 trials (see ‘direct evidence’ above) were of naloxegol in 


comparison to placebo and therefore not relevant to the final scope. Note that no studies were 


identified for naloxegol versus any of the specified comparators. 


The inclusion criteria used in the company’s submission (CS) were not appropriate for a MTC 


analysis and this leads to a lack of clarity of how the studies were screened and selected for inclusion. 


The inclusion criteria for the intervention should have included all comparators of interest (as well as 


naloxegol) versus all comparators of interest. This may well have led to the inclusion of more studies 


and the network may have included some closed loops.  


The differences in the inclusion specification of the ‘population’ between the scope and the CS report 


is likely to have reduced the number of included studies by limiting the naloxegol studies to the 


subgroup (LIR) in the CS. In addition this alteration of the scope leads to a difference between the 


population of the intervention and that of the comparator which is not appropriate (intervention is for 


LIR+ OIC, whilst comparator is for all OIC). 


Twenty-six studies have been excluded after full text screening, some of which (three studies on mu-


opioid receptor inhibitors, a study comparing naloxone with placebo and a study without LIR 


subgroup) should not have been excluded. 


Insufficient details were presented for comparator study design, quality and data. These limitations 


prevent further analyses based on baseline characteristics (for pain intensity, opioid dose, duration of 


opioid use, duration of OIC, previous laxative use). 


It should be noted that studies including patients with malignancies leading to opioid-induced 


constipation were not included. While this might allow better comparability, the presented evidence 


does not allow any firm conclusion regarding these patients. 


Overall, there is no robust evidence of efficacy and safety between naloxegol and the comparators of 


interest. 


1.4 Summary of cost-effectiveness submitted evidence by the company 


The company developed a de novo model to assess the potential cost effectiveness of naloxegol 


(25 mg) and comparator regimens for the treatment of opioid-induced constipation (OIC). A decision 


tree followed by a Markov state-transition model (with four health states: OIC, non-OIC (on 


treatment), non-OIC (untreated) and death) was constructed in Microsoft Excel. The decision tree 


structure was used to assess response to treatment at week four. If patients achieve constipation relief, 


they were classified as responders and enter the Markov model in non-OIC (on treatment) health state. 


Non-responders at week four enter the Markov model in the OIC health state. From all health states, 


patients are at risk to die. The cycle length of the model is four weeks and the time horizon of the 


study is five years. 
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For naloxegol +/- rescue laxative and placebo +/- rescue laxative, the response rates were determined 


using the data from the KODIAC 4 and 5 trials. The company adopted a divergence from the clinical 


definition of response in the OIC and non-OIC health states. OIC, in the model, was defined as less 


than three spontaneous bowel movements (SMBs) per week in at least two out of the last four weeks. 


And non-OIC was defined as three or more SBMs per week in at least three out of the last four weeks. 


Moreover, response definition was based on any bowel movement (BM) when treatment includes a 


rescue laxative. For the comparison of naloxegol with other treatments (subcutaneous 


methylnaltrexone and naloxone-oxycodone) in the model, the response rates were determined by a 


mixed treatment comparison (MTC).  


The health outcomes were expressed as cost per quality adjusted life year (QALY). Utility estimates 


were derived from the EQ-5D questionnaire, which was included in the KODIAC 4 and 5 trials at 0, 4 


and 12 weeks. The average utility for patients in each health state is calculated while taking into 


account both treatment- and time-specific effects. The time-specific effects are only applied to 


patients on naloxegol treatment in the non-OIC health state. Due to absence of data, the comparison 


with MTC-based treatments does not incorporate treatment and time-specific utilities.  


Costs of naloxegol were based on the recommended dosing (25 mg), where patients may discontinue 


treatment due to adverse events. The daily treatment costs were estimated, followed by per cycle 


costs. Two data sources were used for cost estimates in the model. In the base case, a GP survey 


(N=1,000) is used to estimate the utilisation of resources. No systematic literature review is conducted 


to explore resource utilisation in the model. 


Costs and QALYs are discounted at 3.5%, according to the NICE reference case. The impact of 


parameter uncertainty is estimated in deterministic and probabilistic sensitivity analysis. Scenario 


analyses are run on key parameters, especially relating to the utility estimates. In addition, subgroup 


analyses are conducted for step three opioid (non-cancer) and cancer patients.  


In the base case, the ICER for naloxegol compared to placebo is £10,849 per QALY gained for a five 


year time horizon. Based on the opinion of the company, the most clinically relevant comparisons are: 


1) naloxegol 25 mg versus placebo in combination with bisacodyl (the ICER is £12,639 per QALY 


gained) 2) naloxegol 25 mg plus bisacodyl versus placebo in combination with bisacodyl (the ICER is 


£11,175 per QALY gained). The probalistic sensitivity analysis (PSA) results indicated that naloxegol 


25 mg has a probability of 91% of being cost-effective (compared to placebo) at a willingness to pay 


threshold (WTP) of £20,000. The PSA results of other comparators are also acceptable at the same 


threshold. For the comparator ‘rectal intervention’, a cost minimisation analysis is conducted. 


Naloxegol 25 mg can be provided for 0.68 months for the same cost as a rectal intervention at 


patient’s home.  


The following scenario-analyses were performed by the company regarding the health-related quality 


of life (HRQoL) estimates in the model: treatment-specific utility inputs, health-state specific utility 


inputs, an alternative tariff and secondary literature. For costs, a scenario analysis is run using data 


collected as part of a burden of illness survey. The conclusions of the study were affected by two 


scenarios explored by the company: 12 week time horizon, resulted in ICERs of £20,020 for 


naloxegol 25 mg compared with placebo and £33,708 for naloxegol 25 mg compared with placebo 


plus bisacodyl. Naloxegol 25 mg remains dominant when compared with SC methylnaltrexone.  


When a health-state specific utility input is employed (rather than treatment- and time-dependent 


utilities), the ICER for naloxegol 25 mg increases to £38,921 compared with placebo and £63,423 


when compared with placebo plus bisacodyl. 
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1.5 Summary of the ERG’s critique of cost-effectiveness evidence submitted 


The economic model described in the CS is considered by the ERG to meet the NICE reference case 


to a reasonable extent and is in line with the decision problem specified in the scope.  Reviewing the 


overall evidence, the ERG confirmed that there was no existing cost-effectiveness model for 


naloxegol for the anticipated indication.  


The ERG assessment indicated that the model was generally well presented and reported. 


The population studied in the cost-effectiveness analysis is the same as the licensed indication but 


narrower than the population discussed in the final scope (ie adults with opioid-induced constipation). 


The ERG questions to what extent the trial definition of inadequate response to laxatives (ie taking at 


least one laxative class for a minimum of four days during the two weeks prior to the screening 


period) matches with clinical practice.  However, explorative analysis showed that the outcomes 


hardly change when inadequate response is redefined as inadequate response from at least two classes 


of laxatives for ≥4 days in the two weeks prior to study entry or reported unsatisfactory laxation from 


≥1 additional laxative class from the six month OIC history prior to screening. 


On the other hand, the ERG agrees with the adopted response definition (three or more SBMs per 


week in at least three out of the last four weeks) instead of the clinical definition, in which also a 


change from baseline of one SBM is required. The advantage of the model definition of response is 


that it only incorporates absolute health states, not relative to baseline. However, HRQoL analysis 


indicates that the health state non-OIC is too broad to be homogeneous with regards to quality of life.  


Furthermore, the impact of permitted switching between different treatments, which would help place 


naloxegol at a favourable position in the care pathway, is not addressed in the CS. The company 


indicated that permitted switching and the optimum position of naloxegol in the care pathway were 


not considered necessary. The ERG disagrees with the response received from the company. 


The company indicated that the most clinically relevant scenario is the naloxegol (25 mg) plus 


bisacodyl in comparison with placebo plus bisacodyl. The comparison of naloxegol to placebo was 


selected in the base case analysis, since it was an appropriate regimen that reflects the design and 


endpoints of the KODIAC 4 and 5 trials. Hence, the company’s consideration of the base case was 


based on the regimen choices with the least unknowns and assumptions (naloxegol 25 mg versus 


placebo).  


However, the ERG would argue that naloxegol minus bisacodyl is neither clinically relevant nor 


consistent with the KODIAC 4 and 5 trials. Clinically it would seem implausible to prescribe 


naloxegol without bisacodyl (or some other rescue medication) given that rescue medication might be 


needed. As for the trial, rescue medication was permitted in all arms and therefore there was no such 


arm as naloxegol minus bisacodyl in the KODIAC 4 and 5 trials. However, by redefining a base case 


which fits the trial, ie naloxegol (25 mg) plus bisacodyl in comparison with placebo plus bisacodyl 


using SBM as measure of response, the ERG was able to show that this only increased the base case 


ICER by £65.  


The inputs for the model are mainly derived from KODIAC 4 & 5 trials and literature. However, 


resource utilisation values are not based on a systematic search of the literature. In general, the ERG 


observed that there is uncertainty about the cost values that were used for adverse events (AEs) and 


cost parameters for constipation. AE calculations are not transparent, and the large difference between 


GP omnibus and the burden of illness (BOI) study lack explanation. The ERG believes that a 


literature search is vital to address the shortcomings of resource utilisation in the model. 
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Sensitivity analyses revealed that transition probabilities, costs and adverse events have little to no 


effect on the ICER. However, the utility estimates were influential on the cost-effectiveness results. 


Changing the utility assumptions had profound impact on the ICERs. In particular, the ICER is most 


sensitive to the in- or exclusion of a separate treatment effect for naloxegol on HRQoL. According to 


the ERG, the most plausible explanation is that the non-OIC (on treatment) state is too broad, thus 


including a heterogeneous group of patients. The most preferable approach to dealing with this would 


have been to refine the non-OIC (on treatment) state by splitting it in two states and deriving 


treatment unspecific, health state specific utility values. However, it is the ERG’s view that in the 


absence of such a more refined Markov model, the current approach with treatment specific utilities is 


a reasonable alternative. 


The cost-effectiveness results were generally robust. The ERG sensitivity and scenario analyses 


revealed that none resulted in ICERs that varied from the company’s results in any meaningful way. 


However, the ERG requested to have a full MTC to have a comparable assessment of all ICERs. The 


company did not agree to perform a full MTC by including placebo from the KODIAC trials. 


Therefore, the cost-effectiveness results presented in this study are not comparable and given the 


conclusions formulated in section 1.4 the health economic outcomes of naloxegol versus 


methylnaltrexone and naltrexone/oxycodone should be interpreted with care. 


1.6 ERG commentary on the robustness of evidence submitted by the company  


1.6.1 Strengths 


Searches were carried out on all databases required by NICE. The host, date span and search dates 


were reported for all resources and the CS provided sufficient detail for the ERG to appraise the 


searches. Supplementary searches of conference abstracts and other relevant resources including trials 


databases, specialist and organisational websites, and the checking of references lists were undertaken 


by the company in order to find additional studies not retrieved by the main searches.  


The model structure was based on a revised definition of response compared the one used in the 


clinical studies. Thus, the model was able to use absolute health states rather than health states relative 


to a baseline situation. EQ-5D data were available from the clinical studies to inform the utilities used 


in the model, thus providing good quality evidence for the cost-effectiveness analysis. Extensive 


sensitivity and scenario analyses were performed, showing the robustness of the results. 


1.6.2 Weaknesses and areas of uncertainty 


The searches provided in the Section 10.2 of the original CS, did not match the company's description 


of what had been undertaken in Section 6.1. Despite additional searches provided at clarification the 


ERG still has concerns regarding the comprehensiveness of searches for comparator treatments, 


however without the time to conduct and screen new searches the ERG is unable to say what effect 


these limitations may have had on the recall of results.  


There is lack of direct evidence, ie of trials of naloxegol to any of the relevant comparators. The 


inclusion criteria used for the MTC were not appropriate for a MTC analysis and might well have 


missed relevant studies. There is a difference between the population of the intervention and that of 


the comparator which is not appropriate (intervention is for LIR + OIC, whilst comparator is for all 


OIC). 


The main weakness of the cost-effectiveness analysis is the definition of intervention and comparator. 


The cost-effectiveness analysis compared naloxegol to placebo based on SBM and naloxegol (25 mg) 


plus bisacodyl to placebo plus bisacodyl based on BM. However, the ERG considers naloxegol minus 


bisacodyl neither clinically relevant nor consistent with the KODIAC 4 and 5 trials in which rescue 


medication was permitted in all arms. At the same time, for the comparison with bisacodyl, SBM 
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should be the basis for the response definition rather than BM. Resource utilisation values were based 


on an expert survey, whilst also data from a burden of illness (BOI) study were available. The large 


difference between these two lacks explanation, and this could have been done had the company 


performed a systematic search of the literature regarding resource use. The issues regarding the MTC 


described in the clinical assessment carry over into the cost-effectiveness analysis. 


1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 


The ERG was unable to replicate and check the results of the indirect and MTC analyses as the 


datasets used in the analyses were not provided in the CS. 


The ERG performed the following exploratory and sensitivity analysis: 


 New base case analysis based on naloxegol or placebo both plus rescue medication and SBM 


as outcome, in order to assess cost-effectiveness for the only correct comparison that can be 


made based on the data from the KODIAC 4 and 5. This analysis increased the ICER to 


£10,864, and increased the base case ICER by £65.  


 Sensitivity analysis on response rate as proxy for the 2 x LIR population. Since only data on 


response could be found for the 2 x LIR population, and not for all other transition 


probabilities, we used the analysis with the adjusted response rate as a proxy for a full 2 x LIR 


assessment. This increased the ICER to £11,406. 


 Threshold analysis on HR for transition non-OIC (on treatment) to OIC for methylnaltrexone 


and naloxone-oxycodone. In the model, the hazard ratios for the transition from non-OIC (on 


treatment) to OIC for methylnaltrexone and naloxone-oxycodone were approximated by the 


ratio of the four week response rate of these two comparators relative to that of naloxegol 


25 mg. This was based on the assumption that the non-response rate after four weeks is likely 


to be related to the response rate at four weeks.  


For methylnaltrexone we found that for the whole range of hazard ratios naloxegol 25 mg is 


dominant. When naloxone-oxycodone is compared to naloxegol plus morphine, we find that 


for HR<1.2, naloxegol dominates naloxone-oxycodone. Once the HR is larger than 1.2, 


naloxegol would be considered cost-effective at the usual threshold. When we compare 


naloxone-oxycodone to naloxegol plus oxycodone, we find that at a HR of 0.45 the ICER 


would be £20,000 whereas at a HR of 0.85 the ICER would be £30,000.  


 Analysis of structural uncertainty related to curve extrapolation. Given the wide variation in 


patients still in non-OIC (on treatment) after five years, we have looked at the impact of 


changing the parametric form of the time-to-event curve used to estimate the transition 


probability from non-OIC (on treatment) to OIC, with different combinations of distributions 


assumed for naloxegol and placebo instead of for each the same. We found that the various 


combinations let to ICERs between £8,000 and £13,000. 


None of the additional clinical and economic analysis undertaken by the ERG resulted in central 


ICERs that varied from the company’s results in any meaningful way. 
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2 BACKGROUND 


This report provides a review of the evidence submitted by the company in support of naloxegol for 


treating opioid-induced constipation. 


2.1 Critique of the company’s description of underlying health problem 


Health problem 


‘Opioid-induced constipation (OIC) is the most common, persistent and debilitating side-effect 


reported in patients receiving opioids to manage pain.
1
 The analgesic effects of opioids are primarily 


exerted through mu-opioid receptors in the central nervous system (CNS).
2
 However, when opioids 


bind to peripherally located mu-opioid receptors in the gastrointestinal (GI) tract, normal intestinal 


motility, sphincter tone and mucosal secretion into the GI tract is disrupted while fluid absorption 


from the GI tract is increased.
3
 The result is an accumulation of hard, dry stools that are difficult to 


pass.
4
 Other GI-related opioid-induced symptoms include abdominal pain, nausea, overflow 


diarrhoea and incontinence and faecal impaction.’
5
 


‘The NICE definition of constipation is unsatisfactory defecation due to infrequent bowel movements, 


difficult stool passage, or a feeling of incomplete evacuation.
6
 According to The British Society of 


Gastroenterology, doctors define constipation as opening the bowels less than three times per week 
7
 


which also constitutes one of the Rome III criteria for a diagnosis of constipation.’
8
 


ERG Comment: Rome III criteria were established for functional bowel disorders of which 


functional constipation is one symptom and is defined as: straining at stool; passage of lumpy or hard 


stools; sensation of incomplete evacuation or anorectal obstruction; the need to use manual 


manoeuvres to facilitate defecation; and passing fewer than three stools per week.
8, 9


 


‘There is currently no universal definition of OIC as the condition and severity of symptoms can vary 


from one patient to the next.  A recent consensus definition of OIC was developed by a working group 


of international clinical and basic science experts in pain medicine, palliative care, gastroenterology 


and gut neurobiology as follows 
10


: 


 A change when initiating opioid therapy from baseline bowel habits that is characterised by 


any of the following: reduced bowel movement frequency, development or worsening of 


straining to pass bowel movements, a sense of incomplete rectal evacuation, or harder stool 


consistency.’ 


The ERG believes the overview presented in section 2.1 of the company’s submission (CS)
11


 to be 


accurate, although it should be noted that the NICE definition of constipation was not supported by 


the reference. The ERG found the definition on a NICE website
12


 and this was in agreement with the 


company. The lack of consensus on a definition for OIC appears to be correct. 


The ERG believes that the quote ‘OIC occurs in approximately 45–80% of patients receiving opioids 


for non-cancer pain’
13-15


, in Section 2.2, is misleading and the percentage should be 45-57%, 


according to the references quoted by the company and references identified by the ERG.
16


  Therefore 


half of non-cancer pain sufferers given opioids will not develop OIC.  The quote of ‘at least 90% of 


patients receiving opioids for the management of cancer-related pain’ appears to be accurate and is 


supported by other reference sources.
16


 


The ERG notes that the company has not discussed the underlying disease states that lead to opioid 


treatment of pain in non-cancer patients. These were identified by the ERG to include back pain, 


spinal osteoarthritis, and failed back surgery. It is important to note that patients suffering from cancer 


pain or non-cancer pain can have constipation due to multiple causes (dehydration, poor diet, 
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inactivity, spinal cord injuries, tumour activity) and this can lead to difficulties in correctly estimating 


the prevalence of OIC.
17, 18


 


The ERG notes that opioid treatment for pain induces many side effects (nausea, vomiting, sedation, 


respiratory depression, miosis, euphoria, dysphoria, hypotension, urinary retention, and OIC) of which 


OIC is only one and therefore opioid antagonists will affect multiple side effects particularly those of 


the peripheral nervous system (hypotension, urinary retention, and OIC). Opioid-induced constipation 


compromises patient satisfaction with analgesic treatment. 


 2.2 Critique of the company’s overview of current service provision  


‘Marketing authorisation from the European Medicines Agency is expected in December 2014’. 


‘Naloxegol is anticipated to be licensed for use in OIC patients who have had an inadequate response 


to laxative(s) (see section 1.5 for a definition of this patient population).’  


ERG Comment: Naloxegol was approved by the US Food and Drug Administration (FDA) in 


September 2014
19


 and by the European Medicines Agency (EMA) in December 2014
20


 therefore the 


ERG has not commented on Sections 1.5-1.14.  


 ‘The aims of management in OIC are to improve symptoms, to achieve a complete bowel movement 


at least every 2–3 days without difficulty, and consequently to improve patient satisfaction and overall 


quality of life (CS section 2.5).’ 


ERG comment: the CS presented an overview of the biological action of naloxegol in Section 1.2, 


which the ERG found to be accurate. It should be clarified that naloxegol has a preferential but not 


exclusive action in the peripheral nervous system.   


ERG comment: the CS presented current treatment options for OIC in Section 2.1 (paragraph 7 


onwards). Although they state that there is ‘no clear consensus among UK physicians on treatment 


pathways for patients with OIC’ there are online recommendations by NICE for treatment of opioid 


induced constipation and palliative care constipation, which the CS subsequently refers to in 


Section 2.5.  


Current recommendations provided by NICE for opioid-induced constipation
21


 are based on the expert 


opinion of Goodheart and Leavitt 2006
22


 and are as follows: 


 Bulk-forming laxatives are not recommended. Their mode of action is to distend the colon 


and stimulate peristalsis but opioids prevent the colon responding with propulsive action. This 


may cause painful colic and rarely obstruction. 


 Osmotic laxatives retain water in the stool making bowel evacuation easier and docusate also 


softens the stool. 


 Stimulant laxatives overcome the reduced peristalsis due to the opioid. 


If a person has opioid-induced constipation they are advised as follows: 


 To increase the intake of fluid and fruit and vegetables if necessary. 


 Avoid bulk-forming laxatives. 


 Use an osmotic laxative (eg lactulose, macrogols) and a stimulant laxative (senna, sodium 


picosulfate, bisacodyl, dantron). 


 Adjust the laxative dose to optimise the response. 
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The recommendations for palliative care constipation are summarised as follows
23


 and were based on 


the expert opinion of Twycross and Wilcock 2011
24


: 


 When introducing an opioid (or any other constipating drug), advise the person of the risks of 


constipation, and prescribe a stimulant laxative (such as senna or dantron-containing laxative) 


at the time of first prescription. Aim for a regular bowel movement, without straining, every 


1–3 days. Add an osmotic laxative (such as lactulose or a macrogol) or a surface-wetting 


laxative (such as docusate, which also softens stools) if colic is a problem. 


 Encourage an adequate fluid intake and fruit juice and fruit specifically. 


 If the response to laxatives is insufficient, consider adding in a prokinetic agent such as 


metoclopramide, domperidone, or erythromycin 250–500 mg four times a day (off-label use). 


Do not use a pro-kinetic if the person has symptoms of colic. 


Anticipated licensing 


The CS states (Section 1.5) that ‘In the pivotal trials for naloxegol to qualify as a laxative inadequate 


responder, patients had to have reported concurrent OIC symptoms of at least moderate severity (ie 


incomplete bowel movement, hard stools, straining or false alarms) while taking at least one laxative 


class for a minimum of 4 days during the two week period prior to the study screening period.
25


 Thus, 


naloxegol is indicated for any patient with OIC after inadequate response of one laxative class.’ The 


CS further states (Section 2.1), that ‘there is currently no accepted method for defining this 


subpopulation in clinical practice. 


I*********************************************************************************


*****************************************************************************.
26


 See 


section 10.14 for further details on this survey.’ 


ERG comment: The CS states that 


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


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


****From this questionnaire clinicians were asked their view of the definition for laxative inadequate 


response (LIR); ‘opioid induced constipation symptoms of at least moderate severity while taking at 


least one laxative class for a minimum of four days’. The ERG noted that the results of this 


questionnaire were presented in the file ‘Consolidated definition of laxative inadequate response’ 


accompanying the CS. 


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


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


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


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


***********************************************************************. It remains 


unclear to the ERG (even after clarification was sought) how the CS came up with its definition for 


LIR. Clarification was requested from the company to identify what proportions of patients in the 


KODIAC trials were receiving high doses of bisacodyl. The evidence provided in Table 1 and Table 2 


indicated that the majority of patients were receiving ≥15 mg/day rather than ≥30 mg/day.  Based on 


all this evidence it would appear that the definition of LIR used by the company is a minimal 


definition of criteria for LIR.  
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Table 1: KODIAC 4: Number of patients who used ≥15 mg and ≥30 mg doses of bisacodyl - LIR 


group 


Study period 
Bisacodyl dose 


on any given day 


Number (%) of patients 


Placebo 


 


12.5 mg 


naloxegol 
25 mg naloxegol 


OIC 


confirmation 


period (2 weeks) 


≥ 15 mg 60 (50.8) 57 (49.6) 55 (47.0) 


≥ 30 mg 
12 (10.2) 7 (  6.1) 6 (  5.1) 


Weeks 1 to 4 
≥ 15 mg 53 (44.9) 28 (24.3) 32 (27.4) 


≥ 30 mg 11 (  9.3) 9 (  7.8) 2  (  1.7) 


Weeks 1 to 12 
≥ 15 mg 62 (52.5) 39 (33.9) 43 (36.8) 


≥ 30 mg 15 (12.7) 11 (  9.6) 8 (  6.8) 


 


Table 2: KODIAC 5: Number of patients who used ≥15 mg and ≥30 mg of bisacodyl - LIR group 


Study period 
Bisacodyl dose 


on any given day 


Number (%) of patients 


Placebo 


 


12.5 mg 


naloxegol 
25 mg naloxegol 


OIC 


confirmation 


period (2 weeks) 


≥ 15 mg 51 (42.1) 60 (48.0) 50 (40.3) 


≥ 30 mg 
7 (  5.8) 7 (  5.6) 6 (  4.8) 


Weeks 1 to 4 
≥ 15 mg 40 (33.1) 38 (30.4) 26 (21.0) 


≥ 30 mg 7 (  5.8) 1 (  0.8) 2 (  1.6) 


Weeks 1 to 12 
≥ 15 mg 52 (43.0) 44 (35.2) 32 (25.8) 


≥ 30 mg 12 (  9.9) 4 (  3.2) 3 (  2.4) 


 


According to the CS ‘a recent burden of illness study reported that 93% of patients had an inadequate 


response to laxatives, despite taking sufficient laxative therapy 
27


’, the ERG was unable to verify this 


statement from original data.*The CS indicates that when laxative(s) alone do not provide adequate 


pharmacological relief alternative treatments are available: 


 Methylnaltrexone, a peripherally acting mu-opioid receptor antagonist (PAMORAs) for 


palliative care when laxatives are unsuccessful 


 Naloxone-oxycodone (Targinact
®
), a combination of opioid and antagonist and only suitable 


for appropriate patients (those approved for oxycodone). Generally used after use of stimulant 


laxative but prior to manual intervention
28


 


 Rectal interventions (eg suppositories and enemas). 


The CS concludes that ‘There is currently no guidance around the use of methylnaltrexone or 


naloxone-oxycodone.’ 


ERG Comment: The ERG notes that the company does not describe the best patient response 


outcomes for assessing treatments of OIC. A review by Camilleri 2011
17


 indicates that adverse events 


and severity scores (Patient Assessment of Constipation Symptoms, PAC-SYM) have been used for 


gastrointestinal tolerance. There is a clinician administered patient questionnaire (Bowel Function 


Index) used in cancer pain and non-cancer pain patients, based on a 0-100 scale. A new daily bowel 


function diary has also been produced in line with patient response outcomes following guidance from 


the FDA. It supports both patient relevant severity scores and composite endpoints (spontaneous 


bowel movement, SBM and spontaneous complete bowel movement, SCBM) preferred by 


reimbursement agencies. A SBM was defined as a bowel movement (BM) that occurred in the 


absence of laxative, enema, or suppository use within the preceding 24 hours. A SCBM is defined as a 


spontaneous bowel movement that was associated with a sense of complete evacuation.
29


 According 


to the clinical study reports for KODIAC 4 and 5
30, 31


, 
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**********************************************************************************


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


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


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


*****************. The CS used the following outcomes to assess clinical effectiveness (see 


Sections 6.7 and 6.9 of the CS): spontaneous bowel movements, complete bowel movements (CBM), 


rescue medication, discontinuations due to adverse events (DAE) and treatment emergent adverse 


events (TEAE). Tables 81 and 82 of the CS list adverse events in KODIAC 4 and 5 (Table 3).  


Compared to the final scope some outcomes were not clearly considered and/or reported in the CS, eg 


effects on analgesic efficacy, PAC-SYM and bowel function diary. Other outcomes, such as ‘upper 


gastrointestinal symptoms including nausea’ (CS) are reported but not discussed in detail in spite of 


their low incidence. 
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Table 3: Adverse events in KODIAC 4 and 5 
Adverse event (AE) KODIAC 4 KODIAC 5 


 Placebo 


(n=213) 


Naloxegol 12.5 mg 


(n=211) 


Naloxegol 25 mg 


(n=214) 


Placebo 


(n=231) 


Naloxegol 12.5 mg 


(n=230) 


Naloxegol 25 mg 


(n=232) 


Any AE 100 (46.9) 104 (49.3) 131 (61.2) 136 (58.9) 137 (59.6) 160 (69.0) 


Any AE with outcome death 0 2 (0.9) 0 0 0 0 


Any SAE (including death) 11 (5.2) 11 (5.2) 7 (3.3) 12 (5.2) 14 (6.1) 8 (3.4) 


Any AE causing treatment disc. 12 (5.6) 9 (4.3) 22 (10.3) 12 (5.2) 12 (5.2) 24 (10.3) 


Abdominal distension   4 (1.9) 7 (3.3) 5 (2.3) 5 ( 2.2) 4 ( 1.7) 6 ( 2.6) 


Abdominal pain  7 (3.3) 18 (8.5) 27 (12.6) 18 ( 7.8) 25 ( 10.9) 44 ( 19.0) 


Abdominal pain upper  4 (1.9) 3 (1.4) 11 (5.1) 3 ( 1.3) 5 ( 2.2) 6 ( 2.6) 


Anxiety  NR NR NR 4 ( 1.7) 5 ( 2.2) 4 ( 1.7) 


Back pain  5 (2.3) 0 7 (3.3) 4 ( 1.7) 12 ( 5.2) 12 ( 5.2) 


Blood thyroid stimulating hormone 


increased 


NR NR NR 0 5 ( 2.2) 0 


Diarrhoea  9 (4.2) 7 (3.3) 20 (9.3) 10 ( 4.3) 18 ( 7.8) 21 ( 9.1) 


Dizziness  NR NR NR 5 ( 2.2) 8 ( 3.5) 3 ( 1.3) 


Fall  5 (2.3) 3 (1.4) 3 (1.4) 3 ( 1.3) 6 ( 2.6) 1 ( 0.4) 


Fatigue  NR NR NR 3 ( 1.3) 3 ( 1.3) 6 ( 2.6) 


Flatulence  4 (1.9) 9 (4.3) 12 (5.6) 7 ( 3.0) 4 ( 1.7) 14 ( 6.0) 


Headache  4 (1.9) 5 (2.4) 8 (3.7) 8 ( 3.5) 12 ( 5.2) 12 ( 5.2) 


Hyperhidrosis  1 (0.5) 0 9 (4.2) NR NR NR 


Hypertension  NR NR NR 2 ( 0.9) 2 ( 0.9) 6 ( 2.6) 


Nasopharyngitis  NR NR NR 1 ( 0.4) 2 ( 0.9) 7 ( 3.0) 


Nausea  10 (4.7) 15 (7.1) 16 (7.5) 10 ( 4.3) 14 ( 6.1) 20 ( 8.6) 


Pain in extremity  NR NR NR 1 ( 0.4) 5 ( 2.2) 7 ( 3.0) 


Sinusitis  NR NR NR 2 ( 0.9) 3 ( 1.3) 7 ( 3.0) 


Upper respiratory tract infection 6 (2.8) 6 (2.8) 6 (2.8) 6 ( 2.6) 3 ( 1.3) 5 ( 2.2) 


Vomiting  7 (3.3) 3 (1.4) 6 (2.8) 6 ( 2.6) 7 ( 3.0) 14 ( 6.0) 
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3 CRITIQUE OF COMPANY’S DEFINITION OF DECISION PROBLEM 


Table 4: Statement of the decision problem (as presented by the company) 


Key parameter Final scope issued by 


NICE 


Decision problem 


addressed in the 


submission 


Rationale if different from 


the scope 


Population Adults with opioid-


induced constipation 


Adults with opioid-


induced constipation 


who have had an 


inadequate response 


to laxative(s) 


As per anticipated licensed 


indication: the treatment of 


opioid-induced constipation 


(OIC) in adult patients who 


have had an inadequate 


response to laxative(s).
25


 


[NB: Please note footnote 1]   


Intervention Naloxegol As defined by scope N/A 


Comparator(s) Oral laxative treatment 


without naloxegol 


For adults in whom oral 


laxative(s) have 


provided inadequate 


relief: 


Methylnaltrexone 


Naloxone-oxycodone 


Rectal interventions 


For adults in whom 


oral laxative(s) have 


provided inadequate 


relief: 


Oral laxative(s) 


treatment without 


naloxegol (ie rescue 


medication is used as 


a proxy for stimulant 


laxative used PRN) 


Methylnaltrexone 


Naloxone-oxycodone 


Rectal interventions 


As per anticipated licensed 


indication as above.  


 


 


Outcomes  Frequency of SBMs 


 Symptoms of 


constipation 


 Use of rescue 


medication or 


interventions 


 Response rate 


 Upper GI symptoms 


including nausea 


 Effects on analgesic 


efficacy 


 Adverse effects of 


treatment  


 HRQoL 


As defined by scope N/A 


Economic 


analysis 


Cost per QALY 


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 


As defined by scope N/A 
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Key parameter Final scope issued by 


NICE 


Decision problem 


addressed in the 


submission 


Rationale if different from 


the scope 


perspective. 


Subgroups to be 


considered 


If the evidence allows, 


the following subgroup 


will be considered: 


 Adults for whom 


previous treatment 


with laxatives has 


been unsuccessful in 


providing adequate 


relief 


Adults with opioid-


induced constipation 


who have had an 


inadequate response 


to laxative(s) and who 


are receiving a Step 3 


opioid as defined by 


the WHO pain ladder 


The WHO analgesic ladder is 


an established pain 


management paradigm that 


classifies opioid medication 


into three steps, Step 3 being 


the strongest opioids. Patients 


with OIC who are prescribed a 


Step 3 opioid represent a 


clinically valid sub-group of 


patients who are likely to 


benefit from the introduction 


of naloxegol. NICE CG 140 


states that constipation affects 


nearly all patients receiving 


strong opioid treatment.
6
  


Severe OIC as a consequence 


of taking strong opioids is 


particularly common in 


palliative care patients. the 


higher doses of opioids that 


are typically prescribed to 


reduce severe pain 


subsequently result in more 


severe adverse effects
32


 


Also a survey of 29 healthcare 


professionals confirmed that 


the more severe forms of OIC 


are likely to be linked to the 


use of strong opioids and that 


this is therefore a clinically 


relevant sub population.  


Special 


considerations, 


including issues 


related to equity 


or equality 


Guidance will only be 


issued in accordance 


with the marketing 


authorisation. 


The decision problem 


addressed by this 


submission reflects 


the anticipated 


licensed indication for 


naloxegol 


N/A 


GI= gastrointestinal; HRQoL= Health related quality of life; N/A= not applicable; OIC= opioid-induced constipation; SBM= 


spontaneous bowel movement; WHO= World Health Organisation 


1: The ERG noted a discrepancy regarding which population was used. While results for the intervention (naloxegol) have 


been reported for ‘Adults with opioid-induced constipation who have had an inadequate response to laxative(s)’ (LIR 


population), results for the whole population were given for the comparators (see comments on indirect and MTC analyses in 


Sections 4.4 and 4.5 for further details). 


 


3.1 Population 


The final scope described the patient population as follows: ‘Adults with opioid-induced 


constipation’.
33


 In contrast, the definition in the company’s submission is narrower, ie ‘Adults with 


opioid-induced constipation who have had an inadequate response to laxative(s)’.
11


 This anticipated 


the licensed indication, granted by EMA in December 2014: ‘Moventig is indicated for the treatment 
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of opioid-induced constipation (OIC) in adult patients who have had an inadequate response to 


laxative(s).’
20


 


As detailed in Section 2.2 of this report, there is some uncertainty regarding the definition of laxative 


inadequate response (LIR) it would appear that the definition of LIR used by the company is a broad 


definition of criteria for LIR. 


3.2 Intervention 


The intervention described in the CS (‘naloxegol’) matches the intervention described in the final 


scope.  


According to EMA Summary of Product Characteristics (SmPC)
20


, ‘The recommended dose of 


Moventig is 25 mg once daily. When naloxegol therapy is initiated, it is recommended that all 


currently used maintenance laxative therapy should be halted, until clinical effect of naloxegol is 


determined. (...) It is recommended that Moventig is taken in the morning, for patient convenience to 


avoid bowel movements in the middle of the night. Moventig should be taken on an empty stomach at 


least 30 minutes prior to the first meal of the day or 2 hours after the first meal of the day’. EMA 


recommends dose adjustments for  


 patients with moderate or severe renal insufficiency, ie a starting dose of 12.5 mg once daily. 


Naloxegol should be discontinued ‘if side effects impacting tolerability occur’. 


 patients taking moderate CYP3A4 inhibitors (eg diltiazem, verapamil), ie a starting dose of 


12.5 mg once daily. 


EMA does not recommend dose adjustments based on age, for patients with mild to moderate hepatic 


impairment, and patients with cancer-related pain. Safety and efficacy have not been established for 


patients with severe hepatic impairment and in children. 


3.3 Comparators 


The CS amended the wording used in the final scope (change underlined): ‘for adults in whom oral 


laxative(s) have provided inadequate relief: Oral laxative(s) treatment without naloxegol (ie rescue 


medication is used as a proxy for stimulant laxative used PRN); Methylnaltrexone; Naloxone-


oxycodone; Rectal interventions’. 


As detailed in Section 4.1.2 of this report, it should be noted that Table 3 of the CS (‘Eligibility 


criteria used in search strategy for RCT evidence’), also includes ‘best supportive care’ which was 


neither clearly defined nor was included in the scope for this population. The CS comparator criteria 


did not clearly include rectal interventions (suppositories or manual evacuation) nor was this included 


in the clinical effectiveness section although it was included in the scope.  


3.4 Outcomes  


The outcomes in the CS match the outcomes described in the final scope (‘frequency of spontaneous 


bowel movements; symptoms of constipation; use of rescue medication or interventions; response 


rate; upper gastrointestinal symptoms including nausea; effects on analgesic efficacy; adverse effects 


of treatment; health-related quality of life’). However, as detailed in Section 2.2 of this report, some 


outcomes were not considered or discussed in the CS. 


3.5 Other relevant factors 


The CS did not include a specific section on equity considerations and ‘no potential equality issues 


relating to naloxegol as a treatment for opioid-induced constipation’ were identified.  


The ERG is not aware of any ongoing application for a patient access scheme (PAS). End of life 


criteria are not relevant for this project. 
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According to Section 4 of the CS, ‘There is no restriction for its use in specific patient populations, 


thus unlike methylnaltrexone and naloxone-oxycodone, naloxegol is appropriate for use in a wider 


patient population’. As described in Section 3.2 above, EMA recommends dose adjustments for 


patients with moderate or severe renal insufficiency and for patients taking moderate CYP3A4 


inhibitors. Furthermore, safety and efficacy have not yet been established for patients with severe 


hepatic impairment and in children. 
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4 CLINICAL EFFECTIVENESS 


4.1 Critique of the methods of review(s) 


4.1.1  Searches 


The Canadian Agency for Drugs and Technologies in Health (CADTH) evidence based checklist for 


the Peer Review of Electronic Search Strategies, was used to inform this critique.
34


  The submission 


was checked against the Single Technology Appraisal (STA) specification for company/sponsor 


submission of evidence.
35


 The ERG has presented only the major limitations of each search strategy in 


the main report. Further criticisms of each search strategy can be found in Appendix 1. 


Clinical effectiveness 


On page 47 the company stated that in order to identify randomised controlled trial (RCT) evidence, a 


systematic review was conducted in October 2013 in part as an update to a 2008 Cochrane review. No 


reference was given for the Cochrane review. In their response to clarification, the company 


confirmed that this was the 2008 review by McNicol et al.
36


  The ERG requested clarification 


regarding the search strategies reported for this section, as those provided only appeared to search for 


one of the comparator groups: laxatives versus placebo. The company confirmed that there had been 


an error and that additional strategies had not been included in the original submission, these 


strategies were provided in the response to clarification.
37


 The ERG noted a disparity in the reported 


scope of the laxative search within the response to clarification. In item 75 the company stated the 


search reported in the original submission was intended to retrieve ‘placebo-controlled trials of 


laxatives that were not identified as part of the original Cochrane review or the update of that 


review’
37


, however in response to question 73 where the ERG queried the lack of an update for this 


search, the company responded ‘The purpose of this search was to identify studies that compared two 


laxatives to each other, or a laxative versus placebo’. This is contrary to the first statement and upon 


a second inspection the ERG can confirm that the strategy reported would only retrieve studies 


comparing laxative against placebo, not laxative versus laxative. Due to time constraints the ERG was 


unable to conduct and screen a new search for this group, so it is unclear what impact this omission 


may have had on results. 


The additional searches, sent at clarification, provided details of an update search to the original 


Cochrane review conducted in September 2012 which was designed to retrieve pharmaceutical 


interventions of interest excluding laxatives. This search was further updated in October 2013. The 


company reported that relevant papers identified by the original Cochrane review were also included 


in the review. 


According to the company a third update was conducted in August 2014 to identify any recent studies 


of methylnaltrexone and naloxone-oxycodone only. The company stated that the searches were 


identical to the Cochrane update, with the exception that only terms relevant for the interventions 


methylnaltrexone and naloxone-oxycodone were included. These strategies were not provided as the 


company reported that line-by-line search yields were not documented, however overall numbers 


were provided. 


After examination of the searches sent at both clarification and in the original submission, the search 


terms for naloxegol appear limited, eg the terms naloxegol and moventig, do not appear to have been 


included in the strategies detailed in Section 10.2. The ERG queried if the searches reported in 


Sections 6.8 and 10.6 were screened for RCTs and adverse events. The company responded that ‘the 


searches reported in section 6.8 and 10.6 were not screened for papers of interest to other sections (ie 


RCTs and adverse events). However, two out the three full text studies that were excluded at second 


pass were RCTs. These were KODIAC 8 (long-term safety and tolerability of naloxegol in patients 
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with OIC) and Webster 2013 (A phase 2, double-blind, randomised, placebo-controlled dose-


escalation study to evaluate the efficacy, safety and tolerability of naloxegol in patients with opioid-


induced constipation). Both of these studies were already included elsewhere in the submission.’
37


 


Given this response the ERG reran and rescreened the Medline and Embase searches detailed in 


Section 10.6 for both RCTs and adverse events, however no additional includes were identified.  


Also missing from the reported strategies was the final comparator group including enemas and 


disimpaction which did appear in the inclusion criteria in Section 10.2.6, however this is justified on 


page 39 of the submission where the company states ‘Rectal interventions (enemas, suppositories): 


used as a rescue intervention when all other treatments have failed or been exhausted. As naloxegol is 


not intended for use in an acute rescue setting, but rather as a chronic treatment to directly target the 


cause of OIC in the GI tract, rectal interventions were not considered a relevant comparator in the 


current submission. Thus, AstraZeneca would position rectal interventions after failure of naloxegol 


treatment.’
11


 


Searches were carried out on all databases required by NICE. The host, search dates for the original 


and update searches were reported for all resources. Additional searches were reported, including 


conference proceedings and clinical study reports provided by the company. 


Indirect and mixed treatment comparisons 


Section 10.4 states ‘The clinical search described in Section 6.1 and Section 10.2 was also designed 


to identify eligible studies for comparator interventions’. In utilising the same strategies reported in 


Section 10.2 the same limitations as described above will have applied. 


Adverse Events 


Section 10.8 states ‘A specific search strategy was not conducted for adverse events. However, the 


clinical systematic review described in section 6.1 and section 10.2 was also designed to identify 


eligible studies for adverse events associated with Naloxegol’.
11


 As previously stated, the ERG had 


queried whether the searches described in Section 10.6 were screened for adverse events as the 


strategies submitted for 10.2 both in the initial submission and in the response to clarification appear 


to omit key terms for naloxegol. The ERG reran and rescreened the Medline and Embase searches 


detailed in Section 10.6 for adverse events, however no additional relevant studies were identified. 


Cost-effectiveness 


Searches were carried out on all databases required by NICE. The host, date span and search dates 


were reported for all resources. Additional searches included hand searching the reference list of 


included studies, searches of conference proceedings, CEA registry and both the NICE, SMC and 


RePEc websites. Previous NICE technical appraisals and guidelines and SMC advice were also 


reviewed for relevant economic evaluations.  The ERG was concerned that the economics filter 


utilised in the Medline and Embase searches appeared overly restrictive. The ERG reran the 


company’s Embase search retrieving 189 results, the same search run with an alternative recognised 


economics filter
38


 retrieved 917 results (Appendix 1).  It is unlikely however that any economic 


studies for naloxegol would have been missed due to the additional searches carried out on NHS EED, 


Econlit and the supplementary searches detailed above. Without screening these new results the ERG 


is unable to say whether additional relevant information in comparator treatments would have been 


missed. 


Measurement of health effects/HRQoL 


Searches were carried out on all databases required by NICE. The host, date span and search dates 


were reported for all resources. Additional searches of conference proceedings, previous NICE and 


SMC submissions, RePEc, CEA Registry, EQ-5D website and the checking of reference lists were 
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also conducted. The ERG queried the use of a language limit and its possible impact on the recall of 


results, the company replied: 


‘Limiting searches to English language papers could introduce language bias, however, this was very 


limited and is unlikely to be significant in this systematic review because: 


1. The relevant papers were mostly published in English – 95% in the results of searches 


2. Evidence has shown that there is no systematic bias from the English-language restriction on 


systematic reviews. A recent study was conducted to investigate whether the exclusion of 


languages other than English may introduce a language bias and lead to inaccurate 


conclusions when conducting systematic review-based meta-analyses. A comprehensive 


literature search was conducted and found that there were no major differences between 


summary treatment effects in meta-analyses with English language restrictions and those that 


included languages other than English.  The study therefore concluded that there was no 


evidence of any systematic bias from the use of English language restrictions in systematic 


review based meta-analyses in conventional medicine.
39


 


3. As this systematic review focused on the relevant populations mostly in the UK, US and other 


European countries, the most relevant studies were published in English.
37


’ 


The ERG accepts the reasoning expressed in items 1 and 3, however on closer inspection the ERG do 


not agree with the statement in item 2 and note that the paper used to support the company’s claim 


that it is appropriate to restrict to English language concludes ‘There were conflicting findings about 


the methodological and reporting quality of English-language versus LOE [languages other than 


English] trials. These findings do not rule out the potential for language bias when language 


restrictions are used. Searches should include LOE studies when resources and time are available to 


minimize the risk of a biased summary effect.’
39


 


Summary of searching 


Searches were carried out on all databases required by NICE. The searches documented were easily 


reproducible and the submission reported searches of several additional resources, including 


conference abstracts and other relevant resources including trials databases, specialist and 


organisational websites, and the checking of references lists. The searches documented in the initial 


CS contained some areas of weakness, only those relating to reproducibility or those potentially 


consequential to the recall of results were included in the points of clarification letter forwarded to the 


company by NICE. The company addressed all the points of concern raised by the ERG in their 


response to clarification. However, despite the additional searches provided at clarification the ERG 


still has concerns regarding the comprehensiveness of searches for comparator treatments. 


Unfortunately, the ERG does not have the time or recourses to conduct and screen new searches. 


Therefore, the implications of these limitations are not known. 


4.1.2  Inclusion criteria 


Both RCTs and non-RCTs were identified according to the criteria described in Table 5. Papers 


excluded were not documented in detail. Papers could be further excluded after this stage if they did 


not ‘yield the final data set’ or were unsuitable for mixed treatment comparison (MTC) analyses.  


ERG comment: the ERG critiqued whether the inclusion criterion of the CS deviated from that of the 


scope (Table 5). The ERG noted that the population criteria of the CS concentrates on the subgroup 


proposed in the scope of ‘laxative inadequate responders’ and not on the broader criteria of the scope, 


which is all patients with opioid-induced constipation. This was done to reflect the intended license 


population. Similarly, the outcomes of interest were broader in the scope than in the CS. The ERG 


noted that ‘comparator’ now includes ‘best supportive care’ which was neither clearly defined nor 
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was it included in the scope for this population. The CS comparator criteria did not clearly include 


rectal interventions (suppositories or manual evacuation) nor was this included in the clinical 


effectiveness section although it was included in the scope. 
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Table 5: The inclusion and exclusion criteria 


 CS: Description CS: Justification ERG: CS criteria match 


the scope 
ERG: Included studies 


match the criteria 
ERG: Excluded 


studies match 


the criteria 


Inclusion criteria 


Population 
 


 


 


 


 


 Laxative inadequate 


responders (LIR) 


 LIR taking Step 3 opioids 


(LIR + Step 3 opioids)  


 Data for a broader OIC 


population was included 


when data for a specific 


LIR population was not 


available 


Population is relevant to the 


anticipated licensed 


indication for naloxegol and 


to the subgroup outlined in 


the final scope (see 


section 5). 


The LIR subgroup is defined 


as follows: taking ≥1 laxative 


class for ≥4 days during the 


last two weeks while 


reporting concurrent OIC 


symptoms of at least 


moderate severity 


Does not match the 


broader criteria of the 


scope (adults with opioid 


induced constipation). 


The criteria of the CS 


match the proposed 


subgroup analysis of the 


scope. 


KODIAC 4 and KODIAC 


5 meet the broad criteria of 


the scope, but only data 


relevant to the CS criteria 


were included. 


Michna 2011, Rauck 2012, 


Meissner 2009, 


Lowenstein 2009, 


Simpson 2008, Arsenault 


2014 and KODIAC 16 all 


meet the broad criteria of 


the scope but do not match 


the CS criteria (they do not 


report LIR). 


Unclear. 


Interventions  Naloxegol Consistent with the final 


scope 


Consistent KODIAC 4, KODIAC 5 


and KODIAC 16 meet the 


criteria. 


Michna 2011, Rauck 2012, 


Meissner 2009, 


Lowenstein 2009, 


Simpson 2008, and 


Arsenault 2014 do not 


meet the criteria 


(naloxegol not included). 


Unclear. 


Comparators  Methylnaltrexone (oral and 


subcutaneous) 


 Naloxone-oxycodone  


 Best supportive care: OTC 


or laxatives, polyethylene 


glycols, enemas, and 


disimpaction 


 Placebo 


Consistent with the final 


scope (please see section 5 


for further information) 


The CS has included best 


supportive care, without 


any detailed definitions 


for this. 


All studies included a 


comparator of interest. 


Unclear. 


Outcomes  Change in SBMs at 4 weeks Consistent with the final Does not match the All studies included an Unclear. 
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 Change in SBMs at 4–12 


weeks 


 Response rate defined as ≥3 


SBMs/week over 4 weeks 


 Discontinuations due to 


adverse events  


 TEAEs 


 Proportion of patients with 


≥3 complete SBMs/week 


over 4 weeks 


scope and for use in the 


economic model (see 


section 5) 


broader criteria of the 


scope (frequency of  


SBM, symptoms of 


constipation, use of 


rescue 


medication/interventions, 


response rate, upper GI 


symptoms, analgesic 


efficacy, TEAE, health 


related quality of life). 


outcome of interest. 


Study design Placebo- and active-


controlled Phase II and III 


RCTs with at least one arm 


randomised to an intervention 


of interest alone or in 


combination with any other 


pharmacological agent 


RCTs prioritised as per STA 


guidance. 


N/A. Scope did not 


provide criteria for study 


design. 


KODIAC 16 is a phase 1 


non-RCT and therefore 


does not meet the CS 


criteria. 


All other studies were 


phase II or III and met the 


CS criteria. 


Unclear. 


Language restrictions English language only To reduce the number of hits 


and to identify studies in 


patient populations relevant 


to the UK setting 


N/A. Scope did not 


provide criteria for 


language. 


All studies were reported 


in English language. 


Unclear. 


Exclusion criteria 


Population Patients without OIC or 


mixed populations in which 


outcomes for OIC patients are 


not reported separately 


Not relevant to the final 


scope 


N/A. Scope did not 


provide exclusion criteria. 


All studies met the criteria. Unclear. 


Interventions Studies that do not include a 


treatment arm with any of the 


selected μ-receptor opioid 


antagonists, 


agonist/antagonists, partial 


agonists, or laxatives 


Not relevant to the final 


scope 


N/A. Scope did not 


provide exclusion criteria. 


All studies met the criteria. Unclear. 


Comparators Studies that do not include a 


treatment arm with any of the 


selected comparators of 


interest 


relevant to the final scope N/A. Scope did not 


provide exclusion criteria. 


All studies met the criteria Unclear. 


Outcomes Studies lacking relevant data 


on any clinical efficacy, 


Not relevant to the final 


scope 


N/A. Scope did not 


provide exclusion criteria. 


All studies met the criteria. Unclear. 
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safety, and tolerability 


outcomes of interest 


Study design  animal, in vitro, 


pharmacokinetic, or 


pharmacodynamic studies 


 reviews (including 


systematic),letters to the 


editor, opinions, studies 


without abstracts 


 pooled analyses or meta-


analyses 


 non-randomised studies  


 RCTs that were not Phase II 


or III 


These types of records 


represent lower levels of 


evidence and were excluded 


to minimise potential sources 


of bias or represent evidence 


that is not appropriate for 


inclusion in this submission. 


N/A. Scope did not 


provide exclusion criteria. 


KODIAC 16 is an ongoing 


trial which is currently 


recruiting and therefore 


has no data. 


Unclear. 
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ERG Comment: The ERG found some inconsistencies in how the inclusion and exclusion criteria 


were defined and adhered to. These are listed below: 


 Table 43 of the CS lists eight studies that were used to conduct the MTC. All of these are 


placebo-controlled, namely two studies of naloxegol (KODIAC 4, KODIAC 5)
30, 31


, two of 


methylnaltrexone (Michna 2011, Rauck 2012)
40,41


, and four studies of naloxone 


(Arsenault 2014, Meissner 2009, Lowenstein 2009, Simpson 2008)
42-45


. This further confirms 


the observation (see Section 4.1.1) that no non-placebo comparisons, eg trials comparing 


naloxone versus methylnaltrexone, have been included. Such additional trials would have 


been able to contribute to the mixed-treatment comparison and could have led to different 


results.
46


 


 The CS does not clearly report which studies were excluded at the full paper stage or studies 


that were not feasible for MTC. In Figure 2, 32 studies were excluded at the full paper stage, 


it is a concern that: eight studies were excluded for being non-randomised (not an exclusion 


criteria) and two studies were excluded because they did not report outcomes of interest. 


Twenty-six studies were excluded in the feasibility analysis.  


The company sent a list of the 26 studies in the clarification letter. This illustrates that 


11 studies were excluded because the comparator was not of interest (ALKS 37, alvimopan, 


bevenopran, TD-1211, lubiprostone and prucalopride). The first three of these drugs are mu-


opioid receptor inhibitors and should not have been excluded according to the scope. One 


study was excluded because the naloxegol data were not presented for the LIR subgroup. 
47


 


However, in the studies included for comparators data were not presented for the LIR 


population either. Five studies were excluded because they were in a malignant pain 


population; this was not an exclusion criterion but they were likely excluded because the 


population would not be considered similar to that of the naloxegol studies which are in a 


non-malignant pain population. Nine studies were excluded due to outcome, follow-up or 


sample size; the ERG agreed with all these exclusions except for two studies, the Naloxegol 


Phase II study and the CLB FNB naloxone PR study.
47, 48


 This study was excluded due to a 


lack of outcomes of interest and follow-up times, however the ERG noted that 


discontinuations due to adverse events (DAE) and treatment emergent adverse events (TEAE) 


were reported at 12 weeks which are all reported in the KODIAC trials and therefore MTC 


analyses would be possible at this time point for these outcomes. 


Overall the inclusion criteria were not appropriate for a MTC analysis and this leads to a lack of 


clarity of how the studies were screened and selected for inclusion.  


1. It is likely that including all interventions of interest to the MTC would likely result in the 


inclusion of more studies which could alter the overall findings.  


2. As described above (second bullet point), some potentially relevant studies have been missed. 


3. The differences in the inclusion specification of the ‘population’ between the scope and the 


CS report is likely to have reduced the number of included studies by limiting the naloxegol 


studies to the subgroup (LIR) in the CS. In addition this alteration of the scope leads to a 


difference between the population of the intervention and that of the comparator which is not 


appropriate (intervention is for LIR+ OIC, whilst comparator is for all OIC).  


4.1.3  Critique of data extraction 


No details were given for the data extraction of randomised controlled studies (outlined in Section 


10.2.7 of the CS). Details were provided for non-randomised studies (outlined in Section 10.6.7 of the 
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CS) and were as follows: ‘Relevant information was extracted into the STA template by a reviewer. A 


second reviewer checked the data extraction and any inconsistencies were resolved through 


discussion’. 


ERG Comment: Details of extracted data were provided for KODIAC 4 and 5. However, insufficient 


details were provided in the CS for the comparator studies. Minimal details were presented for 


comparator study design, quality and data (Tables 43-45 of the CS). However no details were 


presented for baseline characteristics (eg age, disease severity, pain intensity, opioid dose, previous 


laxative use), it is unclear if the data were extracted and its absence does not allow assessment of the 


similarity of the studies included in the MTC (discussed further in section 4.3). 


These limitations prevent further analyses based on baseline characteristics (for pain intensity, opioid 


dose, duration of opioid use, duration of OIC, previous laxative use). 


4.1.4  Quality assessment 


Nine trials were included in the CS. The quality assessments for KODIAC 4 and 5 were summarised 


in Table 13 (6.4.3) and more fully in Table 148 (Appendix 3) of the CS. The ERG made comments on 


these assessments based on Table 148 of the CS and the clinical study reports
30, 31


, this information is 


summarised in Table 6, Table 7 and Table 8. Quality assessments for Michna 2011
40


, Rauck 2012
41


, 


Meissner 2009
43


, Lowenstein 2009
44


, Simpson 2008
45


 and Arsenault 2014
42


) were summarised in 


Table 44 (6.7.2) and more fully in Appendix 5 (10.5.1) of the CS. The ERG made comments on these 


assessments based on the full paper publications. The non-RCT study (KODIAC 16)
49


 was not 


assessed for quality (10.7, Appendix 7) nor included in the MTC. 


ERG Comment: The ERG agrees with the company’s assessment on most items. Two studies were 


reported as abstracts only and therefore the quality assessments were largely unclear (Rauck 2012 and 


Arsenault 2014). 


Disagreements with the company assessment of study quality were as follows: 


 Imbalances in drop-outs between groups: We noted that in three trials (KODIAC 5, Michna 


2011, Meissner 2009) the placebo group had fewer discontinued patients and fewer 


discontinuations due to adverse events; or the different treatment arms reported different rates 


of discontinuation (Simpson 2008). 


 Unclear risk of bias: For certain domains the ERG disagreed with the CS assessment because 


the ERG could find no evidence for the assessment and deemed it to be ‘unclear risk of bias’. 
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Table 6: Summary of the quality assessment results for the pivotal RCTs (KODIAC 4 and KODIAC 


5) and ERG critique 


 KODIAC 


4
30


 


ERG 


comment 


KODIAC 5
31


 ERG comment 


Was randomisation 


carried out 


appropriately? 


Yes Low risk of bias Yes Low risk of bias 


Was the concealment of 


treatment allocation 


adequate? 


Yes Low risk of bias Yes Low risk of bias 


Were the groups similar 


at the outset of the study 


in terms of prognostic 


factors? 


Yes Low risk of bias. 


It should be 


noted that 


placebo had 


lower lifetime 


opioid use 


(median of 60 


months 


compared to 72-


84) 


Yes Low risk of bias 


Were the care providers, 


participants and 


outcome assessors blind 


to treatment allocation? 


Yes Low risk of bias Yes Low risk of bias 


Were there any 


unexpected imbalances 


in drop-outs between 


groups? 


No Low risk of bias No High risk of bias. It 


should be noted that 


placebo had lower 


numbers of discontinued 


patients with n= 44 


(AE= 12) compared to 


25 mg naloxegol with n= 


59 (AE= 24). 


Is there any evidence to 


suggest that the authors 


measured more 


outcomes than they 


reported? 


No Low risk of bias No Low risk of bias 


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 Low risk of bias Yes Low risk of bias 
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Table 7: Summary of the quality assessment results for the methylnaltrexone studies included in the MTC and ERG critique 
 methylnaltrexone 


Michna 


2011
40


 


ERG comment Rauck 2012
41


 ERG comment 


Was randomisation carried out appropriately? Yes Low risk of bias Not clear Unclear risk of bias 


Was the concealment of treatment allocation 


adequate? 


Yes Low risk of bias Not clear Unclear risk of bias 


Were the groups similar at the outset of the study in 


terms of prognostic factors? 


Yes Low risk of bias Yes Unclear risk of bias 


Were the care providers, participants and outcome 


assessors blind to treatment allocation? 


Yes Low risk of bias Not clear Unclear risk of bias 


Were there any unexpected imbalances in drop-outs 


between groups? 


No High risk of bias. 


Treatment arms both had 


n=28 discontinued, 


whereas for placebo n=16  


Not clear Unclear risk of bias 


Is there any evidence to suggest that the authors 


measured more outcomes than they reported? 


No Low risk of bias No Low risk of bias 


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 Low risk of bias (all 


patients who received at 


least 1 dose of study drug 


– mITT). 


Not clear Unclear risk of bias 
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Table 8: Summary of the quality assessment results for the naloxone studies included in the MTC and ERG critique 
 naloxone 


Meissner 2009
43


 Lowenstein 2009
44


 Simpson 2008
45


 Arsenault 2014
42


 


 ERG comment  ERG comment  ERG comment  ERG comment 


Was randomisation carried out 


appropriately? 


Yes Unclear risk of 


bias 


Not 


clear 


Unclear risk of bias Not clear Unclear risk of bias Not 


clear 


Unclear risk of 


bias 


Was the concealment of treatment 


allocation adequate? 


Not 


clear 


Unclear risk of 


bias 


Yes Unclear risk of bias Not clear Unclear risk of bias Not 


clear 


Unclear risk of 


bias 


Were the groups similar at the 


outset of the study in terms of 


prognostic factors? 


Yes Low risk of bias Yes Low risk of bias Yes Low risk of bias Not 


clear 


Unclear risk of 


bias 


Were the care providers, 


participants and outcome assessors 


blind to treatment allocation? 


Yes Low risk of bias Yes Low risk of bias Yes Low risk of bias Yes Unclear risk of 


bias 


Were there any unexpected 


imbalances in drop-outs between 


groups? 


No High risk of bias 


(fewer patients 


withdrew from 


placebo (12%) 


than treatment 


groups (17.6-


22%). 


No Low risk of bias No High risk of bias (fewer 


patients withdrew from 


Oxycodone/ Naloxone 


PR (11.9%) than 


Oxycodone PR (16.9%). 


In particular 


discontinuation due to 


AE is lower in 


Oxycodone/ Naloxone 


PR (4.9%) than 


Oxycodone PR (11.3%) 


Not 


clear 


Unclear risk of 


bias 


Is there any evidence to suggest 


that the authors measured more 


outcomes than they reported? 


No Low risk of bias No  No Low risk of bias Not 


clear 


Unclear risk of 


bias 


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 Low risk of bias Yes Low risk of bias (all 


patients who received at 


least 1 dose of study drug 


and one assessment of 


primary outcome– mITT 


with LOCF). 


Yes Low risk of bias (all 


patients who received at 


least 1 dose of study drug 


– mITT). 


Yes Low risk of bias 
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4.1.5  Evidence synthesis 


Both the direct meta-analysis and indirect meta-analysis results were obtained using the same mixed 


treatment comparison (MTC) analysis. Section 6.6.1 states that ‘The direct meta-analysis examines 


the same comparisons as the MTC, without incorporating ancillary arms of the evidence network’. 


This was used to compare each treatment with placebo. The direct meta-analysis was conducted in R 


using the metaphor package (version 1.6) and used a random effects Bayesian model. Fixed effect 


models were only used if there was a strong rationale for their use. Statistical heterogeneity was 


assessed using the I
2
 statistic and was low for most outcomes apart from discontinuation due to 


adverse events, and treatment-emergent adverse events. 


Comparisons between the different treatments were also made using a MTC analysis which was 


conducted using OpenBUGs. Details are given in Section 6.7.5 and the main analysis consisted of ‘a 


50,000 run-in iteration phase and a 50,000 iteration phase for parameter estimation using two chains. 


Convergence was confirmed through use of three-chain Brooks-Gelman-Rubin (BGR) plots and 


inspection of the ratios of mean change error to the standard deviations of the posteriors; values of 


greater than 5% are strong signs of convergence issues.’ As it was considered that there was 


methodological heterogeneity between the studies included in the MTC a random-effects model was 


thought to be ‘especially appropriate’. A global assessment of statistical heterogeneity for the MTC 


was made by considering the size of tau (the estimate of the between studies standard deviation). As 


for the direct meta-analysis, random effects models formed the base case, with fixed effects models 


used only in cases where there was a strong rationale. Model fit was assessed using the deviance 


information criteria (DIC), an analysis of residual deviance was not considered necessary due to the 


simplicity of the network. 


In addition to the MTC analyses, indirect comparisons were performed using the Bucher method to 


compare pairs of treatments which were linked by a common comparator. 


In all analyses there were two main populations used for the KODIAC 4 and 5 trials: 


1. The anticipated licensed population (LIR)  


2. The LIR plus Step 3 opioid population 


ERG Comment: Forest plots were presented for all outcomes in Appendix 10.21. No details were 


given of the actual method used in the indirect comparison but given that the results are reported as 


credible intervals it appears that these results were also obtained from one of the Bayesian analyses. 


The actual methods used for the meta-analysis are appropriate but they do seem to be overly 


complicated given the simplicity of the networks (all treatments are connected via placebo) and the 


small number of studies available for each outcome (between three and six). It was unclear why direct 


meta-analysis was performed using Bayesian methods in R, when these results could also have been 


obtained from the Bayesian model using OpenBUGs. There was no need to use both a MTC and 


indirect comparisons. Given that all treatments could be connected via placebo, an indirect 


comparison using the Bucher method would have been acceptable as a more simple analysis without 


additional MTC. 


4.2 Critique of trials of the technology of interest, their analysis and interpretation (and any 


standard meta-analyses of these)  


The clinical evidence was initially based on the two KODIAC trials 4 and 5. These are described in 


Section 6, pages 45-133 of the CS. Both trials compare 12.5 mg and 25 mg naloxegol and placebo. 


Meta-analysis was performed for both drug doses in comparison to placebo and the results are 


presented in Tables 41 and 42 of the CS. 
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ERG Comment: This approach is sensible given that placebo is the comparator in both trials. 


However, it should be noted that the final scope did not define placebo to be a relevant comparator.  


It is also important to note that the cost-effectiveness section compares naloxegol with placebo. In 


addition, it compares ‘naloxegol plus rescue bisacodyl’ versus ‘placebo plus rescue bisacodyl’. As 


explained in Section 5.2.4, the ERG would argue that the treatments plus rescue bisacodyl correspond 


better to the trial arms. 


4.3  Critique of trials identified and included in the indirect comparison and/or multiple 


treatment comparison 


‘8 RCTs were identified for inclusion in the MTC’ (KODIAC 4
30


, KODIAC 5
31


, Michna 2011
40


, 


Rauck 2012
41


, Meissner 2009
43


, Lowenstein 2009
44


, Simpson 2008
45


, Arsenault 2014
42


) and one non-


RCT (KODIAC 16)
49


 was included. Details of the eight RCTs are given in Table 43 of the CS, whilst 


the non-RCT trial was detailed in Table 6 of the CS. 


ERG Comment (similarity of population): The population of each included trial was outlined in 


Tables 43 and 47 of the CS. Overall the studies were similar; the studies were of non-malignant pain 


largely due to back pain. It would have been advantageous to further analyse population on the basis 


of baseline characteristics (for pain intensity, opioid dose, duration of opioid use, duration of OIC, 


previous laxative use). The ERG checked the study reports for this data but no characteristics were 


consistently reported between trials to make this useful. Further scrutiny of the trials indicated that 


Meissner et al
43


 reported results from cancer pain in approximately 3% of patients. It is unclear why 


this trial has been included since malignant pain was used as an exclusion criterion for feasible 


studies. The percentage of patients is probably low enough for this to not be a concern to the overall 


results. In KODIAC 4 and 5 the population of patients is clearly stated as ‘data for the LIR and LIR+3 


step opioid subgroup is [sic!] included in the MTC’ (Table 43). However the ERG note that in Table 


45 the quoted results were for the whole ITT set population and not the LIR subgroup. LIR subgroup 


data for naloxegol should be compared to LIR subgroups in the comparators; however it appears that 


data for both naloxegol and comparators are derived from the whole population and are therefore 


similar (see comments on indirect and MTC analyses in Sections 4.4 and 4.5 for further details). 


ERG Comment (similarity of posology): The treatment regimen for each trial was outlined in Table 


43 of the CS. There was minimal information so the ERG prepared further details as outlined in Table 


9. There are two naloxegol trials which have identical regimens. The ERG would not combine Michna 


2011 in the MTC because as a subcutaneous injection, it is not considered similar to the other trials in 


which administration was oral.
50


 Four trials were included of naloxone in combination with 


oxycodone. The dosing of naloxone was not clearly presented as it depended on the optimum 


analgesic effect of oxycodone (usually set at 40-80 mg/day), however the intended dosing regimens 


appeared similar. The definition of rescue treatment varied between the trials. Not enough information 


was reported to judge the similarity of rescue treatment. For most trials, laxatives were stopped 


previous to the trial but allowed as rescue during treatment. Two trials did not report rescue treatments 


(Arsenault 2014 and Rauck 2012). Two trials reported rescue treatment with oxycodone, presumably 


for pain relief (Meissner 2009, Lowenstein 2009). The other trials reported the use of bisacodyl. 
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Table 9: Similarity of posology 


 


 


Run in period? Treatment/Dose Frequency of 


opioid 


inhibitor 


SC/ 


oral 


Concomitant 


opioids 


Concomitant laxatives 


/ rescue treatments 


KODIAC 4 Regimen stability was 


confirmed during the 2-week 


OIC confirmation period.  


All laxatives and other bowel 


regimens (prune juice and 


herbal products) were stopped 


during the 2-week OIC 


confirmation and the 12-week 


treatment period. 


naloxegol 12.5 mg OD 


naloxegol 25 mg OD 


placebo OD 


Once daily  oral Stable maintenance 


opioid regimen (30 - 


1000 mg of oral 


morphine or 


equivalent). 


Bisacodyl (if a BM had not occurred 


within at least 72 hours of the last recorded 


BM). 


KODIAC 5 Regimen stability was 


confirmed during the 2-week 


OIC confirmation period.  


All laxatives and other bowel 


regimens (prune juice and 


herbal products) were stopped 


during the 2-week OIC 


confirmation and the 12-week 


treatment period. 


naloxegol 12.5 mg OD,  


naloxegol 25 mg OD 


placebo OD 


Once daily  oral Stable maintenance 


opioid regimen (30 - 


1000 mg of oral 


morphine or 


equivalent). 


Bisacodyl (if a BM had not occurred 


within at least 72 hours of the last recorded 


BM). 


Michna 


2011 


No methylnaltrexone 12 


mg OD,  


methylnaltrexone 12 


mg QAD,  


placebo OD 


Once daily or 


once every 


two days. 


sc NR Rescue laxatives were permitted during the 


study if the patient had no bowel 


movement for 3 consecutive days, at which 


point bisacodyl tablets (1 dose, up to 4 


tablets orally). 


The incidence of rescue laxative use: 


placebo group = 61.7%, MNTX OD 


=38.7%, MNTX QAD =, 49.3%. 







CONFIDENTIAL UNTIL PUBLISHED 


41 


 


 


Run in period? Treatment/Dose Frequency of 


opioid 


inhibitor 


SC/ 


oral 


Concomitant 


opioids 


Concomitant laxatives 


/ rescue treatments 


Rauck 2012 No methylnaltrexone 150 


mg methylnaltrexone 


300 mg 


methylnaltrexone 450 


mg 


placebo  


4 weeks daily, 


then 8 weeks 


PRN dosing 


oral NR NR 


Meissner 


2009 


Individuals were titrated and 


stabilised at an oxycodone PR 


dose of 40, 60 or 80 mg/day 


over 2 weeks. 


Patients on stable oxycodone 


PR 40, 60 or 80 mg/day  


entered a 1 week run in. 


-naloxone 10 mg + 40-


80mg oxycodone OD,  


-naloxone 20 mg + 40-


80mg oxycodone OD, 


-naloxone 40 mg + 40-


80mg oxycodone OD, 


-placebo + 40-80mg 


oxycodone  


Once daily oral yes Rescue medication was restricted to a 


maximum of five intakes of 10 mg 


oxycodone per week. 


Lowenstein 


2009 


The run-in period (7 – 28 


days) was designed to titrate 


oxycodone PR to an effective 


analgesic dose (60 – 80 mg 


oxycodone PR/day), convert 


patients to the study laxative 


(bisacodyl). 


-Naloxone-PR mg + 


oxycodone PR OD 


(1:2) 


-Placebo + oxycodone 


PR OD 


Once daily oral yes Use of oxycodone immediate-release was 


permitted as rescue medication, (every 4 h 


as needed). Patients taking >2 doses of 


rescue medication/ day had their 


oxycodone PR dose up-titrated. Up-


titration in a double-dummy manner to 120 


mg/day oxycodone PR during the double-


blind phase was permitted. 


Simpson 


2008 


patients had their pre-study 


opioid converted to oxycodone 


PR and titrated to optimum 


analgesic effect, and were also 


converted to the standard 


laxative regimen using oral 


bisacodyl (7-28 days). 


-Naloxone-PR mg + 


oxycodone PR (1:2) 


-Placebo + oxycodone 


PR  


NR oral Yes Bisacodyl. 
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Run in period? Treatment/Dose Frequency of 


opioid 


inhibitor 


SC/ 


oral 


Concomitant 


opioids 


Concomitant laxatives 


/ rescue treatments 


Arsenault 


2014 


2-week run-in period, the daily 


dose of CR oxycodone was 


optimized (moderate pain and 


<=2 rescue IR oxycodone 


doses/day) to 60 or 80mg q12h 


-Naloxone + 


oxycodone CR  


-Placebo + oxycodone 


CR  


Twice a day oral Yes NR 


CR= controlled release; MNTX= methylnaltrexone; OD= once daily; PR= prolonged release; PRN= pro re nata (as required); QAD= once every other day; sc= subcutaneous 
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4.4  Critique of the indirect comparison and/or multiple treatment comparison 


ERG Comment (proposed network): The ERG noted that the network in Figure 11 of the CS is 


correct. However it should be noted that the studies to inform this network were not identified 


properly. The inclusion criteria for the intervention should have included all comparators of interest 


(as well as naloxegol) versus all comparators of interest. This may well have led to the inclusion of 


more studies and the network may have included some closed loops. 


An example is given in Figure 1 which is a modified version of Figure 11 of the CS. While the 


original network (black lines) only allows indirect comparisons of active treatments via placebo, 


potential identification of head-to-head comparisons between two active treatments (in this example: 


MNTX versus naloxone) would allow to combine direct evidence (the red line) and indirect evidence 


(via placebo) in a mixed-treatments comparison. 


Figure 1: MTC subgroup analysis network diagram (modified from CS) 


 
 


ERG comment (feasible analyses and similarity of outcome and follow-up): To check the 


proposed feasibility of indirect and MTC analysis in the CS, the ERG assessed the similarity of the 


trials, eg whether equivalent outcomes were combined at equivalent follow-up times. A table of all 


outcomes reported in the included trials and follow-up times was prepared (Table 10). According to 


Table 45 of the CS only the following analyses were possible: mean change from baseline of SBM (4-


12 weeks), SBM response (percentage with ≥3 SBM/week) at four weeks, SCBM response 


(percentage with ≥3 SCBM/week) at four weeks, discontinuation due to AE (4-12 weeks), and 


percentage with TEAE (four weeks). It is evident that symptoms of constipation, use of rescue 


medication/ interventions, upper GI symptoms (including nausea), analgesic efficacy or HRQoL were 


not analysed.  


The ERG assessed whether the summary of results used to conduct the MTC comparisons was correct 


(Table 45). The ERG reproduced the table and commented on whether the extractions were accurate, 
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reported the outcome definition and follow-up times available. If additional results were available 


from trials not reported in Table 45 the ERG indicated these results as shown in Table 11.  


This indicated the ERG agreed the following analyses were possible and reported in the CS: 


 Mean change from baseline in SBMs/week (4–12 weeks), but note this should indicate a four 


week follow-up not 4-12, and is for the total population not the LIR. 


 SBM response ((≥3 SBM/week) over four weeks (percentage) – note that the ERG could not 


find the reported results for KODIAC 4 in the clinical study report (CSR), the results the ERG 


found had higher percentage which followed the same pattern between treatment arms, 


therefore this should not overly influence the results. Also results were extracted from the full 


set not the LIR. 


The following analyses showed discrepancies between the available data and the results reported: 


 SCBM response (≥3 SCBM/week) at four weeks (percentage) – The definitions for SCBM 


response differs between KODIAC 4 and 5 (percentage days in week with ≥1 SCBM) and the 


other trials (patients >3 SCBMs/week) and therefore should not be combined. Note results 


were extracted from the full data set not the LIR subgroup in KODIAC 4 and 5. 


 DAEs, 4-12 weeks (percentage): This analysis is feasible, but since the data for the KODIAC 


trials is at 12 weeks it could only be compared to the other 12 week trials (Lowenstein 2009, 


Simpson 2008), using the Bucher method.  


 TEAE, four weeks (percentage) – the ERG could not find four week results for TEAE for the 


KODIAC trials and only found data relating to 12 weeks for this outcome. Therefore a 


Bucher analysis would be possible at 12 weeks when the KODIAC trials are compared with 


Lowenstein 2009. 


ERG Comment (indirect and MTC analyses): the ERG was unable to replicate and check the 


results of the indirect and MTC analyses as the datasets used in the analyses were not provided in the 


CS. Table 45 states that it is a summary of the results used to conduct the comparisons but the data do 


not match the data given in other tables (eg Table 170 for proportion of patients with SBM response) 


nor does Table 45 make it clear which populations the data are for (LIR, or LIR with Step 3 opioids). 


It appears that this table applies to the ITT population and not those used in the MTC analysis. 


Therefore, we are unable to verify the accuracy of the reported results.  


A further point regards the choice of fixed or random effects models. A table was presented which 


compares the deviance information criterion (DIC) for the fixed and random effects MTC models for 


each analysis (Table 56). Smaller DIC values indicate the more preferable model and based on this 


table the fixed effect model would be preferred (although the differences were generally very small), 


however the submission stated that ‘based on the results of the DIC analysis, a random effects 


analysis was chosen over a fixed effects model’. Their conclusion contradicts the reported DIC values. 


Both fixed and random effects model results were presented in the appendices however these were 


only for the comparisons with placebo, and not between treatments. Therefore it was not possible to 


assess how the choice of model affected the results comparing different treatments. 
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Table 10: Table of the outcomes requested in the scope and the outcomes reported within trials, as assessed by ERG 


 Follow-


up weeks 


Frequency 


of SBM 


Symptoms of 


constipation 


Use of rescue 


medication or 


interventions 


Response 


rate 


Upper GI 


symptoms 


including 


nausea 


Effects on 


analgesic 


efficacy 


Treatment AE HRQoL 


KODIAC 4 4, 12 Mean days/ 


wk with > 1 


SBM* 


Mean days/ 


wk with > 1 


SCBM 


Mean degree 


of straining 


mean stool 


consistency 


PAC-SYM 


Mean weekly 


bisacodyl dose. 


n patients using 


an enema 


>3 


SBM*/wk 


Time to 


first post-


dose SBM 


GI AEs 


(including 


abdominal pain, 


nausea, and 


flatulence), 12 


weeks. 


Mean VAS 


pain score. 


Daily opioid 


dose. 


 


AE. 


SAE. 


Death. 


Discontinuations 


due to AE. 


Multiple 


individual AE. 


EQ-5D 


PAC-


QOL 


KODIAC 5 As for KODIAC 4 


Michna 


2011 


4 RFBM 


within 4 hrs 


of the first 


dose. 


Active 


injections/ 


patient with 


a RFBM 


within 4 hrs. 


Time to first 


RFBM. 


Weekly 


number of 


RFBMs. 


Bristol Stool 


Form Scale 


scores 


straining, 


completeness 


of evacuation 


Use of rescue 


laxatives 


 GI AEs 


(including 


abdominal pain, 


nausea, and 


diarrhoea) 


 


SOWS 


OOWS 


Treatment 


emergent AE. 


SAE. 


Discontinuations 


due to AE. 


 


PAC-


QOL 


Rauck 


2012 


4 RFBM by 


24h post 


first dose 


   Abdominal pain, 


nausea, 


flatulence and 


diarrhoea. 
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 Follow-


up weeks 


Frequency 


of SBM 


Symptoms of 


constipation 


Use of rescue 


medication or 


interventions 


Response 


rate 


Upper GI 


symptoms 


including 


nausea 


Effects on 


analgesic 


efficacy 


Treatment AE HRQoL 


Meissner 


2009 


4  Bowel 


Function Index 


(BFI) stool 


frequency. 


Mean (±SD) 


number of days 


with laxative 


number of 


patients taking 


laxatives. 


  Mean pain 


intensity 


(NAS score). 


AE. 


Severe AE. 


Deaths. 


Discontinuations 


due to AE. 


 


Lowenstein 


2009 


4, 12 Median  and 


% SCBM 


Bowel 


Function Index 


(BFI). 


PAC-SYM. 


Laxative use.  GI AEs 


(including 


abdominal pain, 


nausea) 


Daily 


average Pain 


Intensity 


Scale (NRS). 


Mean 


supplemental 


analgesic 


use. 


Discontinuations 


due to AE. 


TEAE. 


 


Simpson 


2008 


4,12 Mean 


number 


SCBM/week 


Bowel 


Function Index 


(BFI) 


painful, 


burning and 


incomplete 


bowel 


movements 


(PACOI) 


frequency of 


laxative and 


rescue 


medication 


 GI AEs 


(including 


abdominal pain, 


nausea, and 


diarrhoea) 


 


Mean Pain 


Intensity 


Scale (NRS). 


 


BPI-SF. 


Discontinuations 


due to AE. 


SAE. 


 


Arsenault 


2014 


5 >=3 SCBM BFI - - - Mean VAS 


pain score. 


SAE. 


 


- 
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 Follow-


up weeks 


Frequency 


of SBM 


Symptoms of 


constipation 


Use of rescue 


medication or 


interventions 


Response 


rate 


Upper GI 


symptoms 


including 


nausea 


Effects on 


analgesic 


efficacy 


Treatment AE HRQoL 


Analysis 


possible 


  PAC-SYM 


outcomes 


match. 


Specific 


outcomes do not 


match. 


 KODIAC 4 


abdominal pain, 


nausea, Table 


31. 12wks 


Vs. Lowenstein, 


Simpson. 


Others may be 


possible 


Possible for 


VAS score, 


other 


outcomes do 


not match. 


TEAE 


Vs. Michna 


PAC-


QOL not 


possible 


since 


Michna 


does not 


give sd 


for 


change 


from 


baseline.  
*A SBM was defined as a BM without the use of rescue laxatives 


BPI – SF= Brief Pain Inventory Short Form; BFI= Bowel Function Index; NAS= numerical analogue scale; NRS= Numerical Rating Scale; OOWS= Objective Opiate 


Withdrawal Scale; PACOI= Patient Assessment of Opioid-Induced Constipation summary score; RFBM= rescue-free bowel movements; SAE= serious adverse events; 


SOWS= Subjective Opiate Withdrawal Scale; VAS= Visual Analogue Scale  
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Table 11: ERG Assessment of summary of results from studies used to conduct the comparisons 
Outcome naloxegol methylnaltrexone naloxone-oxycodone 


KODIAC 4
30


 KODIAC 5
31


 Michna 2011
40


 Rauck 2012
41


 Meissner 


2009
43


 


Lowenstein 


2009
44


 


Simpson 


2008
45


 


Arsenault 


2014
42


 


Mean change 


from baseline 


in SBMs/week 


(4–12 weeks) 


Extractions: 


correct 


Definition: mean 


number of SBMs 


per week, change 


from baseline. 


Full set  ITT 


Follow-up: 4, 12 


weeks 


Extractions: 


correct 


Definition:  mean 


number of SBMs 


per week, change 


from baseline. 


Full set  ITT 


Follow-up: 4, 12 


weeks 


Extractions: 


correct 


Definition: 


adjusted mean 


change from 


baseline in the 


number of weekly 


RFBMs 


m ITT 


Follow-up: 4 


weeks 


Extractions: NR 


Definition: ≥ 


1/week RFBM 


change from 


baseline. 


Follow-up: 4 


weeks 


NR NR NR NR 


SBM response
†
 


over 4 weeks 


(%) 


Extractions: 


couldn’t find. 


P810 of CSR 


reports:  


35.5% placebo, 


52.6% 12.5mg, 


59.3% 25mg. 


Definition: >3 


SBMs/ week 


Full set  ITT 


Follow-up: 4, 12 


weeks 


Extractions: 


couldn’t find. 


P866 of CSR 


reports:  


38.4% placebo, 


49.1% 12.5mg, 


48.7%  25mg. 


Definition: >3 


SBMs/ week 


Full set  ITT 


Follow-up: 4, 12 


weeks 


Extractions: 


correct 


Definition: > 3 


RFBM/week 


mITT 


Follow-up: 


4weeks 


NR NR NR NR NR 


SCBM 


response
‡
 at 4 


weeks (%) 


Extractions: 


correct 


Definition: percent 


number of days/ 


week with  SCBM 


Full set  ITT 


Follow-up: 4, 12 


weeks 


Extractions: 


incorrect 25mg 


should be 30.3% 


Definition: percent 


number of days/ 


week with  SCBM 


Full set  ITT 


Follow-up: 4, 12 


weeks 


NR NR NR Extractions: 


correct 


Definition: % 


patients >3 


SCBMs / 


week. 


LOCF 


Follow-up: 4 


Extractions: 


correct 


Definition: % 


patients ≥3 


SCBMs / 


week. 


Follow-up: 4 


Extractions: 


correct 


Definition: % 


patients >=3 


SCBM. 


ITT 


Follow-up: 5 
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Outcome naloxegol methylnaltrexone naloxone-oxycodone 


KODIAC 4
30


 KODIAC 5
31


 Michna 2011
40


 Rauck 2012
41


 Meissner 


2009
43


 


Lowenstein 


2009
44


 


Simpson 


2008
45


 


Arsenault 


2014
42


 


DAEs, 4-12 


weeks (%) 


Extractions: 


correct 


Definition: Any 


AE leading to 


discontinuation. 


Full safety set   


Follow-up: 12 


weeks 


Extractions: 


correct 


Definition: Any 


AE leading to 


discontinuation. 


Full safety set   


Follow-up: 12 


weeks 


Extractions: 


correct 


Definition: 


discontinued due 


to AE. 


ITT 


Follow-up: 4 


weeks 


NR Extractions: 


correct 


Definition: 


withdrawn due 


to AE. 


ITT 


Follow-up: 4 


weeks 


Extractions: 


correct 


Definition: 


discontinued 


due to AE. 


ITT 


Follow-up: 12 


weeks 


Extractions: 


correct 


Definition: 


discontinued 


due to AE. 


ITT 


Follow-up: 12 


weeks 


NR 


TEAEs, 4 


weeks (%) 


Extractions: 


couldn’t find. 


P1009 of CSR 


reports:  


45.5% placebo, 


47.9% 12.5mg, 


60.3% 25mg. 


Definition: AE 


during treatment. 


Full safety set   


Follow-up: 12 


weeks 


Extractions: 


couldn’t find. 


P1064 of CSR 


reports:  


56.3% placebo, 


56.5% 12.5mg, 


66.4% 25mg. 


Definition: AE 


during treatment. 


Full safety set   


Follow-up: 12 


weeks 


Extractions: 


extraction s are 


possible but 


weren’t 


performed. 


Definition: 


Treatment-


emergent adverse 


events. 


Follow-up: 4 


weeks 


NR Extractions: 


extraction s are 


possible but 


weren’t 


performed. 


Definition: 


adverse events 


by absolute 


naloxone dose 


during the 


maintenance 


phase. 


Follow-up: 4 


weeks 


Extractions: 


extraction s 


are possible 


but weren’t 


performed. 


Definition: 


Treatment-


emergent 


adverse 


events. 


Follow-up: 12 


weeks 


NR NR 


AE= adverse event; CSR= clinical study report; DAE= Discontinuation due to adverse events; ITT= intention to treat; mITT= modified intention to treat; LOCF= last 


observation carried forward; NR= not reported; RFBM= rescue-free bowel movements; SBM= spontaneous bowel movement; SCBM= spontaneous complete bowel 


movement; TEAE= treatment-emergent adverse event 
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4.5  Additional work on clinical effectiveness undertaken by the ERG 


It has already been noted that the data described in Table 45 of the CS refer to the ITT whole 


population of the KODIAC trials and yet the results for the analysis clearly indicate the data were 


derived from the LIR population (Tables 50-52). The CS does not clearly indicate the input data for 


the MTC (either whole ITT population or LIR subpopulation), therefore it is difficult to clarify which 


trials and which data were used to perform the analyses. To check what analyses were performed the 


ERG tried re-performing the MTC using both the LIR and the ITT whole population from the 


KODIAC trials together with the relevant comparators but was unable to replicate and check the 


results of the indirect and MTC analyses as the datasets used in the analyses were not provided in the 


company’s submission (see ERG comment on indirect and MTC analyses in Section 4.4 for further 


details). 


To clarify this point, we present quotes from the CS below. 


Evidence of intended analysis of LIR subpopulation in MTC: 


 Page 134 (Section 6.7.2), aim of MTC analysis: ‘Populations of interest included laxative 


inadequate responders (the anticipated licensed population [LIR] and anticipated licensed 


population who are taking Step 3 opioids (anticipated licensed population + Step 3 opioids).’ 


 Page 135 (Section 6.7.2), description of Table 43 in the CS: ‘A summary of the methodology 


of the relevant RCTs included in the MTC subgroup analyses is presented in Table 43.’ 


 Table 43 (page 136), patient population: ‘OIC patients with non-malignant pain. Only data 


from the LIR and LIR + 3 step opioid subgroup is included in the MTC’ (KODIAC 4 and 5). 


No subgroups mentioned in the description of the other six studies. 


 Figure 11 (page 140): ‘MTC subgroup analysis network diagram’ 


 Tables 50-55 (page 150-155), footnote: ‘Populations included in comparisons were main trial 


populations for methylnaltrexone and naloxone and the LIR population for naloxegol.’ 


Evidence of use of whole ITT population for MTC: 


 Table 45 (page 140), summary of results: Data given in this table for KODIAC 4 and 5 was 


verified to be the whole ITT population from the CSR of KODIAC 4 and 5. 


 Page 146 (Section 6.7.4), summary of data used in the analysis: ‘The review found that only 


the naloxegol trials were able to provide data in the specific patient populations of interest (ie 


LIR and LIR + Step 3 opioids subgroups). This was possible via custom analysis of the 


KODIAC 4 and KODIAC 5 Phase III trials, which were designed to provide data for each of 


the outcomes of interest for the LIR and LIR + Step 3 opioids subgroups. As none of the other 


trials reported data specifically for the LIR and LIR + Step 3 opioids subgroups, the MTC 


analysis uses the main enrolled trial populations to inform the analysis as per the pre-


specified protocol (See Section 6.2.1).’ 


4.6 Conclusions of the clinical effectiveness section 


The results of clinical effectiveness presented in the executive summary all described the results from 


KODIAC 4 and KODIAC 5 trials and were therefore of naloxegol in comparison to placebo. The 


executive summary did not summarise those of the mixed treatment comparison. The results of the 


mixed treatment comparison (Tables 51 and 52 of the CS) indicate that naloxegol (12.5 or 25 mg) has 


similar efficacy to methylnaltrexone and fixed ratio combination naloxone (SBM, SCBM). The 


authors of the CS emphasised that the results from the MTC were limited by the use of different 


populations (LIR versus whole population) for the intervention and comparator. 


Overall: There is no robust evidence of efficacy and safety between naloxegol and the comparators of 


interest.  
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5 COST-EFFECTIVENESS 


5.1 ERG comment on company’s review of cost-effectiveness evidence 


5.1.1 Objective of cost-effectiveness review 


The objective of the cost-effectiveness review in the CS was to identify cost-effectiveness/cost-utility 


studies from the literature for naloxegol and comparator regimens for the treatment of opioid-induced 


constipation. The search strategies for the cost-effectiveness review are discussed in detail in 


Section 4.1.1.  


5.1.2 Inclusion/exclusion criteria used in the study selection  


The in- and exclusion criteria of the study selection could not be found in chapter 7 (cost-


effectiveness) of the CS. The study selection criteria are presented in Appendix 10.2.6. 


5.1.3 Included/excluded studies in the cost-effectiveness review  


In total, 252 publications were identified. Upon removal of duplicate papers, 231 titles and abstracts 


were reviewed. Two hundred and twenty-one publications were excluded. Ten were ordered for full 


paper review, of which six were excluded, resulting in four relevant papers for final inclusion. In 


addition, one relevant SMC advice document
51


 was identified and included. The identified studies 


evaluated interventions and comparators relevant to the submission and reported an ICER/cost per 


QALY.  The economic evaluations were conducted in the UK, Belgium and the Netherlands. Of the 


five studies data extracted, two were available as full paper economic evaluations
52, 53


, two were 


conference abstracts
54, 55


 and one was a SMC advice document
51


 obtained from the SMC website. A 


summary of all identified studies is presented in Appendix 2. 


Reviewing the overall evidence, no economic evaluation was identified for naloxegol for the 


treatment of opioid-induced constipation. To address the lack of any published evidence for the cost-


effectiveness of naloxegol, a de novo analysis was carried out. Table 12 depicts an overview of the 


included studies in the cost-effectiveness review.  
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Table 12: An overview of the included studies in the cost effectiveness review 


Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


Gerlier L 2009, 


Netherlands
55


, 


Belgium 


(Abstract) 


Decision analytical 


model 


Naloxone-


oxycodone vs. 


oxycodone alone 


Patients with 


moderate/severe 


non-cancer pain.  


QALY gain         Incremental 


drug cost: 


Incremental cost-


effectiveness ratio at 


12 months  


Sensitivity analysis 


indicated that the 


proportion of patients 


experiencing at least 


one episode of OIC 


during a four week 


treatment period was 


the most sensitive 


parameter.  


Societal perspective 


Netherlands and 


Belgium 


Age NR Netherlands 


0.0026 


Netherlands 


€115 


Belgium 


€25,421/QALY  


PSA indicated that at a 


willingness to pay 


threshold of 


€20,000/QALY in the 


Netherlands and 


€30,000/QALY in 


Belgium, the 


probability of OXN 


being cost-effective 


was 58% and 63%, 


respectively. 


Time horizon: three 


and 12 months  


  Belgium 


0.0026 


Belgium €153 Netherlands                                                                                                                                                                                                                           


€12,786/QALY  


  


No discounting 


applied 


      Incremental cost-


effectiveness ratio at 


three months  


  


Clinical data from 


OXN3001 trial  


      OXN dominant vs. 


OXY in the 


Netherlands (data 
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Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


not shown)   


Utilities: SF-36       Belgium 


€16,389/QALY 


  


Deterministic and 


probabilistic 


sensitivity analysis 


conducted  


          


Earnshaw SR 


2010
53


, 


Netherlands 


(full paper) 


Decision analytical 


model  


Methylnaltrexone 


bromide plus SOC 


Advanced illness 


patients (cancer, 


cardiovascular 


disease, chronic 


obstructive disease 


and Alzheimer’s 


disease)  


QALYs gained  Total 


costs(drug costs 


+ other medical 


costs) 


Incremental cost per 


QALY MNTX + 


SOC vs. SOC: 


€40,865  


The most influential 


parameter in the one-


way sensitivity 


analyses was nurse 


time for management 


of constipation, which 


was varied ±30% but 


still fell within the 


€80,000 cost per 


QALY threshold  


Payer perspective of 


Netherlands  


vs. SOC Median age: 


71 years 


0.02 (MNTX 


plus SOC vs. 


SOC) 


MNTX: €7151              PSA showed that at a 


threshold of 


€50,000/QALY and 


€80,000/QALY, the 


probability of MNTX 


being cost-effective 


was 61% and 93%, 


respectively 


Time horizon 


<12months 


      SOC alone: 


€6170 
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Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


No discounting           


Clinical data from 


(NCT00402038) 


          


Utilities: EQ-5D           


One way sensitivity 


analyses and PSA 


conducted  


          


Dunlop W 


2013
54


, UK    


(abstract) 


Model: NR Naloxone-


oxycodone vs. 


oxycodone alone 


Patients with 


moderate/severe 


non-cancer pain, 


patients with 


moderate/severe 


cancer pain. 


QALYs gained  Incremental 


cost of OXN 


vs. OXY : 


£409.60 


Incremental cost-


effectiveness ratio 


OXN vs. OXY:    


£7,821.80  


Deterministic 


sensitivity analyses 


yielded ICERs below 


£30,000 for all 


parameters 


UK NHS perspective 0.0524 (OXN 


vs. OXY) 


Clinical data from an 


RCT 


  


Utilities: BFI to EQ-


5D 


  


Deterministic 


sensitivity analyses 


  


Dunlop W 


2012
52


, UK 


(full paper) 


Cohort model (type of 


model is not clearly 


stated) 


Naloxone-


oxycodone vs. 


oxycodone alone 


Patients with 


moderate/severe 


non-malignant pain  


QALYs gained  Total costs 


(pain therapy+ 


laxatives+ other 


resource costs)   


Incremental cost-


effectiveness ratio 


OXN vs. OXY 


£5841.56 


Deterministic 


sensitivity analyses 


showed that varying 


the key parameters of 


the model resulted in 


an ICER of less than 


£8000 in all scenarios 


UK NHS perspective 0.0273 (OXN 


vs. OXY)  


OXN: £873.07 Sensitivity analyses on 


the cost of constipation 


used data from non-UK 


studies, which resulted 


in OXN as dominant, 
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Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


indicating that if the 


cost of OIC is 


sufficiently high OXN 


could be cost saving to 


the UK 


Time horizon 301 days    OXY: £713.39 The PSA showed that 


at a threshold of 


£20,000 the probability 


that OXN was cost-


effective was 97% 


Clinical data from 


RCT 


      


Utilities: mapping 


from SF-36 to EQ-5D 


      


Deterministic and 


Probabilistic 


sensitivity analyses 


were conducted  


      


The base case analysis 


estimated constipation 


costs based on a 


survey of UK primary 


physicians only, and 


did not clearly define 


the treatment duration 


and the resource use 
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Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


The model assumed 


that QoL and BFI 


remained constant 


after the 12th week, 


whereas BFI data from 


the extension phase of 


the study showed 


improvement up till12 


months of treatment 


      


SMC 


submission 


Targinact® 


2009
51


 


Decision analytical 


model  


Naloxone-


oxycodone vs. 


oxycodone alone 


Patients with severe 


pain  


QALYs gained  Net Total cost Cost per QALY 


OXN vs. OXY: 


£4,712 per QALY 


Sensitivity analysis 


was conducted with 


utility values obtained 


from SF-36 data 


collected during the 


trial, which resulted in 


cost per QALY of 


£6,184. 


UK NHS perspective 0.02 (OXN vs. 


OXY) 


OXN: £93  


Time horizon: one 


year 


  OXY: NR 


Clinical data from 


RCT 


    


Utilities: different 


sources including EQ-


5D 


    


Sensitivity analyses 


conducted  


    


The health states are 


defined in terms of use 


of laxatives rather than 


constipation. The 


analysis used utilities 


from different sources 


that were not 
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Study, Year, 


Country 


Summary of model Intervention/ 


comparator 


Patient population 


(average age in 


years) 


QALYs 


(intervention, 


comparator) 


Costs 


(currency) 


(intervention, 


comparator) 


ICER (per QALY 


gained) 


Sensitivity analyses 


comparable with one 


another 


BFI= Bowel Function Index; EQ-5D= European Quality of Life-5 Dimensions; ICER= Incremental Cost-effectiveness Ratio; MNTX= Methylnaltrexone; NHS= National Health Services; NR= 


not reported; OIC= Opioid-induced constipation; OXN= Naloxone-oxycodone; OXY= oxycodone; PSA= probabilistic sensitivity analysis; QALY= quality-adjusted life year(s); RCT= 


randomised controlled trial; SF-36= Short form 36; SOC= standard care; UK= United Kingdom 
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5.1.4 Conclusions of the cost-effectiveness review 


No specific conclusions from the economic review were provided in the CS. The ERG asked whether 


a language restriction was applied in the screening of the cost-effectiveness studies in the clarification 


letter (Section C, Question 69). The company confirmed that non-English language publications were 


excluded from the analysis. 


ERG Comment: The ERG agrees with the conclusions of the company that none of the selected 


studies were relevant for the decision problem.  


5.2 Summary and critique of company’s submitted economic evaluation by the ERG 


Table 13 presents a summary of the de novo economic model developed by the company. The ERG 


has assessed the company’s economic evaluation using the Philips et al checklist for assessing the 


quality of the decision analytic models.
56


 This is shown in Appendix 3 and is used to assist the 


narrative critique in the following sections.  
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Table 13: Summary of the company’s economic evaluation 


  Approach Source/Justification 
Source (in 


the CS) 


Model Decision-tree(4 weeks) followed by a 


Markov structure  


The cycle length was based on the dosing interval for naloxegol. Time horizon was 5 years. Section 7.2 


States and 


events 


  The Markov model consists of four health states: OIC; non-OIC (on treatment), non-OIC 


(untreated) and death, where OIC and non-OIC are defined as: 


OIC: less than 3 spontaneous bowel movements (SBMs) per week in at least 2 out of the 


last 4 weeks, Non-OIC: 3 or more SBMs per week in at least 3 out of the last 4 weeks 


(where treatment included rescue bisacodyl, treatments were compared based on likelihood 


of any bowel movements (BMs), otherwise, response was defined based on SBMs). Hence, 


the model defines health states in terms of constipation status. 


  


Section 7.2 


OIC 


non-OIC(on treatment) 


non-OIC(untreated)  


Death 


  


Comparators Placebo, Placebo+bisacodyl, 


Methylnaltrexone, Naloxone-Oxycodone, 


Rectal interventions 


Based on current treatment options in the UK. Section 7.2 


Natural 


history 


Based on decision tree analysis and Markov 


structure.  


  Section 7.2 


Treatment 


effectiveness 


Treatment response is influential when 


patients enter Markov model.   


Response rate of the treatment group (for base case) was obtained from the KODIAC 4&5 


trials. Duration of response for naloxegol 25mg and placebo was based on the KODIAC 


4&5 trial data.   


Section 7.3 


Adverse 


events 


Grade 3/4 AEs were assumed to be incurred 


in cycle 1 only. 


Only Grade 3/4 adverse events were included. The utility impact of AEs is captured by 


treatment-specific utility inputs. The mean expected cost per AE was calculated as the 


weighted average of patients with Grade 3/4 events (and the corresponding unit cost) and 


patients with Grade 1/2 events (at a cost of £0).  


Section 7.4 


Health 


related QoL 


Utility values were obtained using EQ-5D 


from the KODIAC 4 & 5 trials.  


As time- and treatment-dependent utility inputs were only available for naloxegol 25 mg, a 


health-state only (non-time- and non-treatment-specific) utility input was estimated for the 


comparison with SC methylnaltrexone and naloxone-oxycodone 


This was also used in a scenario of the model for naloxegol 25 mg versus placebo. 


Section 7.4 


Resource 


utilisation 


and costs 


Treatment cost (ie technology costs of 


naloxegol, monitoring costs and other) and 


health state cost (ie incremental costs of 


constipation, treatment costs, opioid costs, 


adverse events) 


Based on UK reference costs and literature. Section 7.5 


Discount 


rates 


A 3.5% discount rate was used for both 


costs and effects. 


According to NICE reference case Section 7.2 


Subgroups Anticipated licensed population + Step 3 Adults with opioid-induced constipation who have had an inadequate response to Section 7.9 
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  Approach Source/Justification 
Source (in 


the CS) 


opioids (non-cancer) & cancer laxative(s) and who are receiving a Step 3 opioid as defined by the WHO pain ladder 


Sensitivity 


analysis 


One-way deterministic sensitivity analysis, 


scenario analyses and probabilistic 


sensitivity analysis 


Ranges based on confidence intervals, standard errors and assumptions. Section 7.6 


CS= Company’s submission; EQ-5D= European Quality of Life-5 Dimensions; NICE= National Institute for Health and Care Excellence; OIC= Opioid-induced 


constipation; SBM= Spontaneous bowel movement; UK= United Kingdom; WHO= World Health Organization 
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5.2.1 NICE reference case checklist 


Table 14: Summary of the company’s economic evaluation 


Elements of the 


economic evaluation 


Reference Case Included in 


submission 


Comment on whether de novo 


evaluation meets requirements 


of NICE reference case 


Population  The NICE scope defined: 


Adults with opioid-induced 


constipation  


No Limited to: Adults with opioid-


induced constipation who have 


had an inadequate response to 


laxative(s) due to license. 


Comparator(s) Therapies routinely used in 


the NHS, including 


technologies regarded as 


current best practice 


Yes   


Type of economic 


evaluation 


Cost-effectiveness analysis Yes   


Perspective on costs NHS and PSS Yes   


Perspective on 


outcomes 


All health effects on 


individuals 


Yes   


Time horizon Sufficient to capture 


differences in costs and 


outcomes 


Yes Time horizon is 5 years.  


Synthesis of evidence in 


outcomes 


Systematic review Partially  No systematic search was 


conducted for resource use. 


Measure of health 


effects 


QALYs Yes   


Source of data for 


measurement HRQoL 


Reported directly by patients 


and or carers 


Yes   


Source of preference 


data for valuation of 


changes in HRQoL 


Sample of public Yes   


Discount rate Annual rate of 3.5 on costs 


and health effects 


Yes   


Equity weighting No special weighting Yes   


Sensitivity analysis Probabilistic sensitivity 


analysis 


Yes   


HRQoL= Health-related Quality of Life; MTC= mixed treatment comparison: NHS= National Health Services; 


NICE= National Institute for Health and Care Excellence; PSS= Personal Social Services; QALY= Quality-


adjusted life year 


 


5.2.2 Model structure 


The company constructed a decision-analytic model to assess the cost-effectiveness of naloxegol. The 


model consists of a decision-tree structure for the first four weeks of treatment, with patients being 


classified as responders, if they have achieved constipation relief and as non-responders if they have 


not. This decision tree is followed by a Markov structure, with a cycle length of four weeks, and time 


horizon up to a maximum of five years. Patients who have responded to treatment by week four will 


begin the Markov model in ‘non-OIC (on treatment)’ state. Non-responders at week four will start the 


Markov phase in the ‘OIC’ health state. 
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Figure 2: Model structure as constructed by the company 


Decision Analytic Schematic (week 0-4) 


 


 


Markov model structure, after week 4 


 


*
Except for patients on SC MNTX for whom treatment is limited to 16 weeks, per licence. After 4 cycles 


(16 weeks), all non-OIC (on treatment) patients receiving this drug move to the non-OIC (untreated) health 


state. 


MNTX= methylnaltrexone; OIC= opioid-induced constipation; SC= subcutaneous; TP= transition probability 


The Markov model consists of four health states: OIC; non-OIC (on treatment), non-OIC (untreated) 


and death, where OIC and non-OIC are defined as: 


 OIC: less than three spontaneous bowel movements (SBMs) per week in at least two out of 


the last four weeks 


 Non-OIC: three or more SBMs per week in at least three out of the last four weeks  


The company adopted this divergence from the clinical definition as it is claimed to correspond with 


an internationally accepted definition of constipation and because it facilitates a simplification of the 


model design by allowing the estimation of utility and resource use as a function of constipation 


status, rather than a change in that status.  
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Table 15: States into which patient transition in the model 
Initial health state States patients can 


transition to 


Comments 


Patients entering 


the Markov model 


 


‘Non-OIC (on 


treatment)’ state ie 


remain constipation-


free 


 


Patients on SC MNTX can also transition from the ‘non-OIC 


(on treatment)’ state to the ‘non-OIC (untreated)’ state, in 


accordance to the SPC that SC MNTX has not been studied for 


more than a 16 week duration (as detailed further in section 7 in 


the CS). 


That is, SC MNTX patients are assumed to discontinue 


treatment if:  


i) they are non-responders within the first 16 weeks (and so 


move to the ‘OIC’ state) or 


 ii) they are still responders at 16 weeks (and move to the ‘non-


OIC (untreated)’ state 


‘OIC’ state ie 


treatment failure and 


relapse (transition A) 


Death 


Patients in the 


‘OIC’ health state 


‘OIC state ie continue 


to experience OIC  


 


In the base case, patients are assumed to not move from the 


‘OIC’ state to the ‘non-OIC (on treatment)’ state. That is, once 


patients have stopped responding to treatment and discontinued, 


they cannot go back onto the treatment.  ‘Non-OIC (untreated)’ 


state (transition B) 


Death 


Patients in the 


‘non-OIC 


(untreated)’ state 


‘OIC state’ ie relapse 


(transition C) 


 


Death 


CS= Company’s submission; MNTX= methylnaltrexone; OIC= opioid-induced constipation; SC= 


subcutaneous 


 


ERG Comment: The ERG agrees with the definition of response used in the economic evaluation. In 


general, health economic models should use absolute health states rather than health states relative to 


a baseline situation. However, as will later be discussed in the section about health related quality of 


life (Section 5.2.7), it is likely that the health state non-OIC is too broad to be homogeneous regarding 


quality of life.  In the current definition only nine SBMs should occur over a 28-day period to be 


classified as a responder (ie move to the non-OIC on treatment state). But patients who have 28 SBM 


in these 28 days are in the same health state and thus are assumed to have the same quality of life as 


those with only nine SBM. This appears unlikely to the ERG. In Section 5.2.7, we will further discuss 


this issue in relation to the validity of the outcomes. 


5.2.3 Population 


The population for the model was defined as the licensed population for naloxegol, ie: treatment of 


opioid-induced constipation (OIC) in adult patients who have had an inadequate response to 


laxative(s). In the pivotal RCTs for naloxegol, to qualify as a laxative inadequate responder, patients 


had to have reported concurrent OIC symptoms of at least moderate severity (ie incomplete bowel 


movement, hard stools, straining or false alarms) while taking at least one laxative class for a 


minimum of four days during the two weeks prior to the screening period of the study.
30, 31


 Thus, 


naloxegol is indicated for any patient with OIC after inadequate response to one laxative class. For 


subgroup analysis, step 3 opioid patients were considered. Step 3 opioids are for the management of 


moderate to severe pain and patients receive strong opioids (eg morphine, methadone, oxycodone, 


buprenorphine, hydromorphone, and fentanyl) based on the WHO pain ladder.
57


 


ERG Comment: The population studied in the cost-effectiveness is the same as the licensed 


indication but more narrow than the population discussed in the final scope (ie adults with opioid-
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induced constipation). However, the question arises to what extent the trial definition of inadequate 


response to laxatives (ie taking at least one laxative class for a minimum of four days during the two 


weeks prior to the screening period) matches with clinical practice. While for some types of laxatives 


its effectiveness can be reasonably assessed after four days (ie bisacodyl), other types would require a 


slightly longer period of use before its effectiveness can be fully assessed (ie lactulose). To assess the 


impact of a stricter definition of inadequate response to laxatives it would have been of interest to 


assess the model outcomes when input was restricted to the 2xLIR populations, ie patients with 


inadequate response from at least two classes of laxatives for ≥4 days in the two weeks prior to study 


entry or reported unsatisfactory laxation from ≥1 additional laxative class from the six month OIC 


history prior to screening. We therefore requested in the clarification letter (Question 41) the inputs 


and results of the cost-effectiveness analyses for all patients with OIC irrespective of response to 


previous laxatives as well as for the 2xLIR patients. However, the company responded that did not 


believe it to be necessary to provide data for 2xLIR patients.
37


 In response to Question 25, the 


company responded with a list of reasons for their rejection of our request, such as the fact that the 


studies has not been powered to detect differences in the 2xLIR group and the companies believe that 


the ‘All LIR’ population was the most clinically relevant to the population listed in the scope as: ‘For 


adults in whom oral laxatives have provided inadequate relief’. The ERG regrets this decision not to 


provide the 2xLIR input data in order to explore what impact the patient history with regards to 


laxatives has on the outcomes. In Section 5.3, the ERG will present a simple analysis based on the 


2xLIR response rates as reported in the CSR.  


5.2.4 Interventions and comparators 


The CS studies the cost-effectiveness of naloxegol 25 mg versus placebo in the base case, since 


placebo was the comparator in the pivotal clinical trials. Various other comparators were defined: 


 Placebo in combination with bisacodyl (where bisacodyl is used as a proxy for stimulant 


laxative use) 


 methylnaltrexone 


 naloxone-oxycodone 


The model comparison was also presented for naloxegol 25 mg plus bisacodyl to demonstrate the 


cost-effectiveness of naloxegol when used in combination with a stimulant laxative.  


In addition, an indirect comparison with rectal interventions in the form of a cost minimization 


analysis was conducted to address the number of months of naloxegol treatment that could be given 


for the cost of one rectal intervention. The company’s comparators and endpoints as used in the model 


are set out in Table 16. 
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Table 16: Summary of the company’s model comparators 
Treatment Comparator Comments Source End-Point Definition of response Base Case or 


Scenario 


Populations 


Naloxegol 


25 mg 


Placebo Patients not on 


active therapy 


Trial SBM ≥3 SBMs/ week in 3 of the last 4 


weeks 


Base Case Anticipated 


Licensed  


population 


Anticipated 


Licensed  


population + Step 3 


Opioids 


Placebo + rescue 


bisacodyl  


PRN stimulant 


used as 2
nd


 line 


therapy 


Trial SBM for 


naloxegol, BM for 


placebo + rescue 


bisacodyl 


≥3 SBMs/ week in 3 of the last 4 


weeks (naloxegol 25 mg), ≥3 


BMs/ week in 3 of the last 4 


weeks (placebo + rescue 


bisacodyl) 


Scenario Anticipated 


Licensed 


population 


Anticipated 


Licensed 


population + Step 3 


Opioids 


SC MNTX 12mg 


QAD 


As per scope MTC SBM ≥3 SBMs/ week in each of the 


last 4 weeks 


Scenario 


 


Anticipated 


Licence 


Anticipated 


Licensed  


population + Step 3 


Opioids 


OXN 


59.3mg/29.7mg 


As per scope MTC CSBM ≥3 CSBMs/ week in each of the 


last 4 weeks 


Scenario Anticipated 


Licensed  


population + Step 3 


Opioids 


Rectal 


Interventions 


As per scope Assumptions NA NA Cost 


Minimisation 


Scenario 


Anticipated 


Licensed 


population 


Anticipated 


Licensed  


population + Step 3 


Opioids 


Naloxegol 


25 mg + rescue 


bisacodyl  


Placebo + rescue 


bisacodyl 


Comparison using 


common end-


point of BMs 


Trial BM ≥3 BMs/ week in 3 of the last 4 


weeks 


Scenario Anticipated 


licensed population 


Anticipated 


Licensed 
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Treatment Comparator Comments Source End-Point Definition of response Base Case or 


Scenario 


Populations 


population + Step 3 


Opioids 


BMs= Total Bowel Movements, Defined as all bowel movements, CSBMs= Complete Spontaneous Bowel Movements, Defined as spontaneous bowel movements with 


completeness of evacuation; MNTX= methylnaltrexone; MTC= mixed treatment comparison; NA= not available; OXN= naloxone-oxycodone; SBMs= Spontaneous Bowel 


Movements. Defined as a BM without the use of rescue medication administered in the last 24 hours; SC= subcutaneous  
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The ERG requested in the clarification letter (Section C, Question 38) from the company to 


consider the impact of permitted switching between different treatments, which would help 


place naloxegol at a favourable position in the care pathway. The company indicated that 


permitted switching and the optimum position of naloxegol in the care pathway were not 


considered necessary. It was indicated that the company’s model was constructed to reflect 


health states rather than laxative status. In addition, it was stated that there is insufficient data 


available for laxatives to develop a robust model. Table 17 depicts naloxegol’s position in the 


care pathway provided by the company in the clarification letter. 


Table 17: Naloxegol’s position in the care pathway provided by the company 


Naloxegol vs. comparators Position in care pathway 


Naloxegol vs. placebo + 


bisacodyl 


2
nd


 line – comparator used as a proxy for PRN stimulant laxative 


use 


Naloxegol vs. 


MNTX/OXN  


2
nd


 line, post inadequate response to at least one laxative class 


and within respective licensed indication 


Naloxegol vs. placebo  Patients not on active therapy 


Naloxegol vs. rectal 


interventions 


Laxative refractory patients 


MNTX= Methylnaltrexone; PRN= Pro re nata (as required); OXN= Naloxone-oxycodone 


 


ERG Comment: Throughout the CS, naloxegol is compared with placebo. Clearly, placebo 


as used in the pivotal clinical trials should be seen as patients not on active therapy. To avoid 


confusion, we will also denote the usual care comparator by placebo in our assessment of the 


CS. Given the multifactorial nature of constipation, the ERG asked in the clarification letter 


(Section C, Question 40) for the consideration of the most clinically relevant comparator. The 


company indicated that the advisory board panel’s opinion was to take confounding factors 


(comorbidity, lifestyle, ability to take tablets) into consideration when considering treatment 


options. The consensus statement was that ‘it may be necessary to add a stimulant laxative to 


naloxegol to achieve maximum resolution of the constipation’. The company indicated that 


the most clinically relevant scenario is the naloxegol (25 mg) plus bisacodyl in comparison 


with placebo plus bisacodyl. The company stated the comparison of naloxegol to placebo was 


selected in the base case analysis, since it was an appropriate regimen that reflects the design 


and endpoints of the KODIAC 4 and 5 trials. The base case was then built on to consider the 


use of bisacodyl with both the placebo and naloxegol in the model (as the most clinically 


relevant scenario). Hence, the company’s consideration of the base case was based on the 


regimen choices with the least unknowns and assumptions (naloxegol 25 mg versus placebo).  


However, the ERG would argue that naloxegol minus bisacodyl is neither clinically relevant 


nor consistent with the KODIAC 4 and 5 trials. Clinically it would seem implausible to 


prescribe naloxegol without bisacodyl (or some other rescue medication) given that rescue 


medication might be needed.  As for the trial, rescue medication was permitted in all arms and 


therefore there was no such arm as naloxegol minus bisacodyl.  Indeed, as Table 93, pages 


245-251 of CS, shows, the response rate for naloxegol (referred to as ‘Naloxegol 25 mg’) was 


estimated using the SBM rate from the trial as opposed to naloxegol plus bisacodyl 


(‘Naloxegol 25 mg + rescue bisacodyl’) for which any BM was used. Given that the model 


states are defined according to SBMs the former is the appropriate measure of response.  


However, given that patients in the naloxegol arms were permitted and did take rescue 


medication, one cannot use the trial data to estimate the effect of naloxegol alone. Indeed, one 


can easily imagine how the ability to turn to rescue medication might actually be necessary to 
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increase the rate of SBMs even when having taken rescue bisacodyl in the last 24 hours prior 


to a BM precludes counting this BM as an SBM (Table 86 footnote, page 233 CS). Consider 


the case where a BM has not occurred within the last 72 hours: according to the trial protocol 


(Table 7, page 58 CS), rescue bisacodyl can now be taken. If it is taken and a BM results then 


at least 24 hours must elapse before any BM can be counted as a SBM, but at least a SBM can 


now occur. Without rescue bisacodyl it would be unlikely for any BM, let alone a SBM to 


occur. This would also apply to the so-called ‘placebo’ arm which represents patients not on 


active therapy’ (page 22): standard care would probably better be described as including 


rescue bisacodyl, which is consistent with the placebo arm of the trials. The issue is that the 


probability of a BM is not independent over time; not having had a SBM in a few days most 


likely decreases the probability of an SBM occurring. 


A further related problem is that rescue bisacodyl is assumed to not be permitted in the model 


whilst in the ‘non-OIC on-treatment’ health state ‘…unless defined as part of the treatment 


regimen…’,ie in the naloxegol or placebo plus rescue bisacodyl arms of the model 


(page 285 of the CS) However, this is inconsistent with the definition of response that is at 


least three SBMs per week in three of the last four weeks (Table 86, page 233 CS). One can 


imagine how response can be achieved even if rescue bisacodyl has been used in any given 


week given that three days (72 hours) have to have elapsed since the last BM, which might 


have been a SBM and that only another one day (24 hours) have to have elapsed following a 


BM after taking rescue bisacodyl before any subsequent BM can be counted as a SBM. Up to 


three days or more would remain in that week for no more than three further SBMs to occur 


in order to count that week as 1 of the 3 needed to achieve response (page 285). 


Therefore, the ERG would argue that: 


1) the intervention defined in the scope (page 43) as ‘naloxegol’ is most consistent with 


the ‘naloxegol plus rescue bisacodyl’ arm of the model, 


2) the comparator defined in the scope as ‘Oral laxative treatment without naloxegol’ is 


most consistent with the ‘placebo plus rescue bisacodyl’ arm of the model,   


3) the effectiveness of these treatment should be that estimated in the trials in terms of 


SBM rate and not BM rate, 


4) the cost of this treatment should include a cost of rescue bisacodyl in the non-OIC on-


treatment state in the naloxegol plus rescued bisacodyl arm of the model as observed 


in the naloxegol arm of the trials, 


5) the cost of rescue bisacodyl in the non-OIC on-treatment state in the ‘placebo’ arm of 


the model should also be estimated from the placebo arm of the trials. 


In summary the company does present results for naloxegol plus rescue bisacodyl, although 


they have been estimated using the wrong response rate, ie based on BM instead of SBM.  It 


is also compared correctly, although in a scenario analysis, to ‘placebo plus rescue bisacodyl’, 


which is in effect standard care, although it does not include other types of oral laxatives.  


Therefore, the most appropriate results in the CS are those based on this scenario analysis and 


not the base case results.  If the correct response rate had been used it is likely that the ICER 


would in fact go down for naloxegol plus rescue bisacodyl versus rescue bisacodyl only given 


that the relative risk versus placebo plus rescue bisacodyl of response (see Table 90, page 245 


CS) based on SBMs is higher (about 1.46) than based on BMs (about 1.20).  Of course, there 


still remains no comparison with any other oral laxative. 
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5.2.5 Perspective, time horizon and discounting 


The analysis performed in the CS was conducted from the NHS and personal social services 


perspective in England and Wales using a time horizon of five years, with 3.5% per annum 


discounting, applied for costs and QALY outcomes. For sensitivity analyses, the model 


allows shorter time horizons, three months, one year and three years, respectively. The model 


cycle length was four weeks, which corresponded to the first time-point that estimates of 


treatment response were available. A half-cycle correction was applied.   


ERG Comment: The ERG concludes that the discount rate and study perspectives are in-line 


with the NICE reference case. In the clarification letter, ERG asked (Section C, Question 45) 


about the justification of the time horizon. It was stated by the company that a five year time 


horizon was selected as this was thought to reflect the upper end of the period of persistence 


of opioid use (Table 89 in the CS). Figure 17 in the CS shows that it reaches a steady state 


within this period. After 36 cycles or three years there are only a few patients transitioning 


and at 67 cycles or nearly five years there are no patients left transitioning. This shows that 


after three years the model stabilises. In addition, data from an analysis of the Clinical 


Practice Research Data Link (CPRD) database
58


  showed that, for patients with at least 


182 days of continuous opioid exposure, the mean duration of opioid use in patients receiving 


opioids for non-cancer pain and cancer pain management is approximately 18 months and 


15 months, respectively.
58


 Hence, in the population of interest, the ERG considers the five 


year time horizon acceptable.  


5.2.6 Treatment effectiveness and extrapolation 


The model starts with a four week period in which the response to treatment is determined. 


Patients having a response enter the Markov model in the non-OIC (on treatment) state 


whereas the non-responders enter in the OIC state. Patients in the non-OIC (on treatment) 


health state can relapse to OIC state or die. Patients in the OIC health state can stay in that 


state, have a spontaneous recovery and move to non-OIC (untreated) or die.  Patients in the 


non-OIC state were followed until time-to-next OIC state. The transition probabilities that 


correspond to each health state are included in Table 18. 


Table 18: Summary of transition probabilities 
Transition 


probability 


Definition Source Comments 


A Non-OIC (on 


treatment) to OIC 


ie Treatment 


failure (cycle 2 


onwards) 


 


 


KODIAC 4 and 


5 trial data  


Type of curves used for extrapolation:  


 proportional hazard model: 


o exponential functions 


o Weibull functions  


 non-proportional hazard model 


o lognormal,  


o log logistic  


o exponential functions  


The trial data on which these function were 


fitted (KODIAC 4 and 5) were only available 


for naloxegol 25 mg and placebo patients 


B OIC to non-OIC 


(untreated) 


 


Patients who had 


entered the ‘OIC’ 


state either at 


Week 4 or via 


transition A were 


followed until the 


Analysis of the 


anticipated 


licensed 


population (LIR) 


patients in the 


placebo arm of 


the KODIAC 4 


and KODIAC 5 


datasets 


Placebo data was analysed because the model 


assumes that patients are not on treatment in the 


‘OIC’ and ‘non-OIC (untreated)’ states.  


 


This is why the same transition B and C 


estimates were used across the treatments 


included in the model. 
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Transition 


probability 


Definition Source Comments 


time when they 


next became non-


OIC 


C Proportion of 


patients who 


move from non-


OIC (untreated) 


to OIC per cycle 


 


Patients in the 


non-OIC state 


were followed 


until time-to-next 


OIC state 


D OIC to non-OIC 


(on treatment) 


 Set to zero 


E non-OIC (on 


treatment) to 


non-OIC 


(untreated) 


 Set to zero 


LIR= laxative inadequate responder; OIC= opioid-induced constipation 


 


For naloxegol +/- bisacodyl and placebo +/- bisacodyl the response rates were determined 


using the data from the KODIAC 4 and 5 trials. For the comparison of naloxegol versus SC 


methylnaltrexone and naloxone-oxycodone, the outcomes of a MTC were used. 


Response was defined based on any bowel movement (BM) when treatment includes rescue 


bisacodyl; for the other treatment options response is based on spontaneous bowel movements 


(SBM, ie a BM without the use of rescue laxative in the last 24 hours).   


Trial-based response estimates were generated in two ways. In the base case, the intent-to-


treat (ITT) principle was applied, with the baseline N being used as the denominator to 


generate the response rate. Second, in a scenario analysis, the number of patients at risk (for 


whom observations were available at week four) was used as to generate the response rate.  


Tables 19 and 20 summarise the response rate at week four calculated using the methods 


described above. The response rates estimated with the MTC were lower (eg naloxegol 25 


mg: 45.9%) than those taken directly from the trial (naloxegol 25 mg: 58.5%). This was 


because the definition of response adopted in the MTC was more stringent than that in the 


trial.   
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Table 19: Proportion of patients in ‘non-OIC (on treatment)’ state at week 4, trial-based 
 ITT Patients at risk 


Technology Licensed 


population 


Licensed 


population + 


step 3 opioids 


Licensed 


population 


Licensed 


population 


+ step 3 


opioids 


Mean 


(SE) 


Mean 


(SE) 


Mean 


(SE) 


Mean 


(SE) 


Naloxegol 25 mg
†
 58.51% 


(3.17%) 


62.50% 


(3.65%) 


65.58% 


(3.24%) 


70.51% 


(3.65%) 


Naloxegol 25 mg + rescue 


bisacodyl
‡
 


72.20% 


(2.89%) 


73.86% 


(3.31%) 


79.09% 


(2.74%) 


82.80% 


(3.01%) 


Placebo
†
 39.75% 


(3.17%) 


38.75% 


(3.85%) 


42.41% 


(3.30%) 


41.33% 


(4.02%) 


Placebo + rescue 


bisacodyl
‡
 


60.25% 


(3.17%) 


61.25% 


(3.85%) 


61.80% 


(3.18%) 


62.42% 


(3.87%) 
†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks  


ITT= intent-to-treat; SE= standard error 


 


 


Table 20: Proportion of patients in ‘non-OIC (on treatment)’ state at Week 4, MTC analysis 


 


Licensed population Licensed population + step 3 opioids 


Mean SE Mean SE 


Naloxegol 25 mg 45.87% 7.66% 53.99% 9.18% 


SC MNTX QAD  38.40% 9.74% 37.82% 10.97% 


OXN - - 46.01% 6.59% 


MNTX= methylnaltrexone; OXN= naloxone-oxycodone; QAD= every other day; SC= subcutaneous; 


SE= standard error 


 


The clinical data employed in estimating response differed from that of the clinical inputs in 


the model. The definition of response adopted in the economic analysis intentionally focuses 


on absolute constipation status alone, without a measure of change in bowel movements from 


baseline.  


The next step is the estimation of the time until patient move from non-OIC (on treatment) to 


OIC. This is estimated using the trial data of the KODIAC 4 and 5.  


Figure 3 shows the KM curve as observed in the trial and the predicted curves for proportions 


of patients remaining in the non-OIC (treated) health state over time in the naloxegol 25 mg 


arm (transition A). This figure depicts extrapolation results to 300 days, applying the curve 


fitted on Weeks 4–12 data from Week 4.  Figure 4 shows similar prediction for placebo.  


For the extrapolation of the KM curves, the following parametric functions were considered: 


exponential, Weibull, gamma, Gompertz, log-normal and loglogistic. 


Based on diagnostic plots and the Akaike’s Information Criteria (AIC) and Bayesian 


Information Criterion (BIC) the exponential and log-normal distribution may fit the data best. 


Curves were fitted separately for naloxegol 25 mg and placebo, to allow for the possibility 


that changes in constipation status followed a different distribution in the two arms. Though, 
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the selection process resulted in the same function being used for naloxegol 25 mg and 


placebo. Table 21 shows the AIC and BIC of these fitting functions. 


Table 21: Functions used to estimates transition from non-OIC (on treatment) to OIC, 


anticipated licensed population 


Function  Exponential Weibull Log-logistic Log-normal Gamma Gompertz 


Naloxegol 25 mg 


AIC 176.242 177.974 177.210 174.642 180.761 176.109 


BIC 179.005 183.498 182.734 180.166 189.047 181.633 


Placebo 


AIC 143.611 145.033 144.344 142.784 143.219 144.363 


BIC 145.902 149.614 148.925 147.365 150.091 148.944 
AIC= Akaike’s Information Criteria; BIC= Bayesian Information Criterion 


 


Four functions were selected for inclusion in the model – exponential, Weibull, log-logistic 


and log-normal. Given that estimates of statistical fit and clinical opinion failed to identify an 


obviously preferred function, and that no data was identified against which to externally 


validate the extrapolations, the exponential function was selected for using the base case as 


the most parsimonious of the available functions. 


The trial data on which these function were fitted (KODIAC 4 and 5) were only available for 


naloxegol 25 mg and placebo patients. Therefore, the company assumed that functions for 


other treatments (methylnaltrexone and naloxone-oxycodone) could be estimated based on the 


naloxegol 25 mg curve, assuming proportional hazards to naloxegol, and using hazard ratios 


(HRs) estimated from the MTC (Section 6.7 of the CS). In the base case, these HRs were 


approximated as the ratio of the four week response rate of the comparator relative to that of 


naloxegol 25 mg on the basis that non-response after four weeks is likely to be related to the 


response rate at four weeks (Table 22). In a scenario analysis, the HR was set to 1.  


Table 22: Hazard ratios compared to naloxegol 25 mg used to estimate transition non-OIC (on 


treatment) to OIC 


Comparator Anticipated licensed 


population 


Anticipated licensed 


population + Step 3 


opioids 


SC MNTX QAD 0.84 0.70 


OXN 1.07 0.85 


LIR= laxative inadequate response; MNTX= methylnaltrexone; OXN= naloxone-oxycodone; 


QAD= every other day; SC= subcutaneous 


 


Figure 3 shows the predicted curves for proportions of patients remaining in the non-OIC 


(treated) health state over time in the naloxegol 25 mg arm (transition A). This figure depicts 


extrapolation results up to 300 days, applying the curve fitted on Weeks 4–12 data from 


Week 4. Figure 4 shows similar prediction results for placebo.  
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Figure 3: Extrapolation of response predictions (up to 300 days), naloxegol 25 mg, anticipated 


licensed population 


 


 


Figure 4: Extrapolation of response predictions (up to 300 days), placebo, anticipated licensed 


population 
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Several alternatives for estimation of the transition probability from non-OIC (on treatment) 


to OIC were also explored by the company. The first was based on the discontinuation data 


from the 52-week long term safety study (KODIAC 8). This approach was used to exploit the 


longer duration observed by KODIAC 8 compared with the KODIAC 4 and 5 studies, as well 


as to account for the possibility that the definition of response included in the base case 


analysis may be more strict than patients themselves would apply when considering whether 


treatment is efficacious enough to continue.  


During the 52 weeks of the trial, 185 of the 506 patients who received naloxegol 25 mg 


discontinued treatment. The three most common reasons for such discontinuation were patient 


decision (n=62); AEs (n=49); and lost to follow-up (n=36). Only three patients discontinued 


due to a loss of therapeutic effect. Based on this a constant probability for transition from 


non-OIC (on treatment) to OIC (3.43% per cycle) was derived.  


On the basis that discontinuation after four weeks is likely to be related to the response rate at 


four weeks, transition probabilities for other treatments were estimated by multiplying the 


naloxegol 25 mg transition probability by the inverse of the relative risk of response for the 


treatment versus naloxegol 25 mg. 


A second alternative approach to the estimation of the transition probability from non-OIC 


(on treatment) to OIC was to use estimates of the proportion of patients on the ‘OIC’ and 


‘non-OIC (on treatment)’ states at 4, 8 and 12 weeks from the KODIAC 4 and 5 trials without 


extrapolating beyond this trial period. This was intended to represent a worst case response 


scenario.  Table 23 summarises the proportion of patients remaining in ‘non-OIC (on 


treatment)’ state used in the model. This analysis was only undertaken for naloxegol 25 mg, 


naloxegol 25 mg plus rescue bisacodyl, placebo, and placebo plus rescue bisacodyl, as the 


necessary required data were not available for other treatments.  


Table 23: Proportion of patients remaining in ‘non-OIC (on treatment)’ state at week 4, 8, 12 


(anticipated licensed population) 


 anticipated licensed population anticipated licensed population 


+ Step 3 opioids 


Treatment Week 4 Week 8 Week 12 Week 4 Week 8 Week 12 


Naloxegol 25 mg
† 


 58.51% 55.60% 55.19% 62.50% 56.25% 55.11% 


Naloxegol 25 mg + 


bisacodyl
‡
 


72.20% 64.32% 61.83% 73.86% 65.34% 61.93% 


Placebo
†
 39.75% 43.93% 41.42% 38.75% 44.38% 43.75% 


Placebo + bisacodyl
‡
 60.25% 55.65% 53.97% 61.25% 56.35% 56.88% 


†
Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks.  


‡
Response is defined as patients with ≥3 BMs/week (%) over at least 3 out of past 4 weeks.  


 


Finally, in a third scenario estimates of the proportion of patients in the ‘non-OIC (on 


treatment)’ state from the KODIAC 4 and 5 trials was used, which assumed that patients in 
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the ‘non-OIC (on treatment)’ state at 12 weeks stayed in this state for the remainder of the 


model.  


Estimates for the transition from OIC to non-OIC (untreated) and from non-OIC (untreated) 


to OIC state were generated from analysis of anticipated licensed population patients in the 


placebo arm of the KODIAC 4 and KODIAC 5 datasets. The placebo data was analysed 


because the model assumes that patients are not on treatment in the ‘OIC’ and ‘non-OIC 


(untreated)’ states. This also explains why the same transition estimates were used across the 


treatments included in the model. 


For the transition OIC to non-OIC (untreated), patients who had entered the ‘OIC’ state either 


at week four or via transition from non-OIC (on treatment) to OIC were followed until the 


time when they next became non-OIC. For the transition non-OIC (untreated) to OIC state, 


patients in the non-OIC state were followed until time-to-next OIC state. The numerators 


(events) and denominators (number at risk) for each transition were used to compute four 


week transition probabilities utilised in the economic model. 


Table 24: 4 week transition probabilities between non-OIC (untreated) and OIC (source: 


analysis of KODIAC 4 and 5) 


 Mean SE 


Transition OIC to non-OIC (untreated) 28.98% 4.27% 


Transition non-OIC (untreated) to OIC 20.94% 5.44% 


OIC= Opioid-induced constipation; SE= standard error 


 


Finally, for the transition to death the same mortality rate, based on the UK general 


population, was applied to all health states. Mortality was calculated based on UK life table 


for the years 2008–2010.
59


 The yearly probability of death used in the model was the one 


corresponding to the average age of patients. The exponential function was used to calculate 


cycle probability of mortality.  


Naloxegol, other treatments, and constipation health states are not expected to have an impact 


on mortality. 


ERG Comment: In the clarification letter (Section C, Question 46) the ERG asked why same 


parametric function to estimate transition probabilities between non-OIC (treated) and OIC 


was chosen for naloxegol and placebo. It was indicated by the company that the choice to use 


the same type of function when modelling naloxegol and placebo was taken as it 


corresponded with DSU guidelines on survival analysis.
60


 It was also stated that separate 


functions were generated for naloxegol and placebo populations. The assumption of 


proportional hazards was applied to estimate the functions used to extrapolate OIC status for 


other comparator treatments (MNTX and OXN) for which there is no individual level data 


available. As there is quite some variation in the extrapolated part of the curves, we 


considered it relevant to explore what happens to the ICER if different functional forms are 


selected for naloxegol and placebo. In Section 5.3 we present the results of such analysis. 


In the base case analysis, the HRs for methylnaltrexone and naloxone-oxycodone were 


approximated as the ratio of the four week response rate of the comparator relative to that of 


naloxegol 25 mg on the basis that non-response after four weeks is likely to be related to the 


response rate at four weeks. While the ERG agrees that a correlation is likely between 
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response rate and rate of transition from non-OIC (on treatment) to OIC, we are not convinced 


that this relation is strictly 1 on 1. To test this assumption, the ERG explored the rate ratio of 


the response rates of naloxegol 25 mg and placebo, and compared this to the hazard ratio of 


naloxegol and placebo. Since for both groups an exponential curve was assumed for the 


transition from non-OIC (on treatment) to OIC, the hazard ratio is constant over time. We 


found that the rate ratio was 0.68 whilst the hazard ratio was 0.56. From this, we might deduct 


that the assumption is not unreasonable in the absence of any other data, but clearly leads to 


uncertainty. We have therefore performed a threshold analysis on the hazard ratios that is 


presented in Section 5.3. 


It is important to realise that various definitions of bowel movement have been used to define 


OIC and response. For the comparison of naloxegol versus placebo without rescue laxatives 


response and OIC are defined based on spontaneous bowel movements, ie where no laxative 


has been used in the past 24 hours. On the other hand, for the comparison of naloxegol plus 


laxatives versus placebo plus laxatives, all bowel movements are part of the response 


estimation. In the comment part of Section 5.2.4 it was explained why the ERG considers this 


a faulty approach. For the comparison of naloxegol versus methylnaltrexone and naloxone-


oxycodone, it is less clear which definitions of bowel movement were used to define response 


as presented in Table 20. This means that all uncertainties as described in Section 4.4 


regarding the indirect comparisons carry over into the model. However, the ERG expects the 


impact of this uncertainty to be limited. 


5.2.7 Health related quality of life 


Base case 


Quality of life utilities were derived from the EQ-5D questionnaire which was included in the 


KODIAC4 and 5 trials at 0, 4 and 12 weeks. Since previous studies showed a significantly 


lower HRQoL in patients with OIC than those without OIC,
61, 62


 it was expected that patients 


who experience relief from OIC would also experience a HRQoL improvement. This 


assumption was tested by a repeated-measures mixed effects (RMME) model for the change 


of utility in the pooled KODIAC 4 and 5 data. The company ran the model separately for the 


anticipated licensed population and anticipated licensed population on Step 3 opioids. The 


model also assessed whether an independent treatment effect of naloxegol (compared to 


placebo) on HRQoL could be observed. The selected RMME model included the following 


independent variables: time, treatment, baseline utility, OIC status and an interaction between 


treatment and time. It was found that baseline utility, OIC status and the interaction between 


treatment and time were significantly associated with change in utility score. Based on these 


findings the company decided to incorporate treatment-specific and time-specific utility 


estimates in the base-case analysis.  Note that the RMME model was only used to justify this 


decision, the model was not used to estimate the utilities per health state themselves. In 


response to Question 53 in the clarification letter, the company explained that besides the 


included explanatory variables, other predictors were also assessed, ie age, gender, race, BMI 


and duration of opioid use. However, these did not contribute to the model significantly. 


In the CS, it is explained that the treatment effect on utility was further validated by the 


observed difference in change in SBMs between naloxegol and placebo in both KODIAC 4 


and 5 trials. In the KODIAC 4 trial the change from baseline was 4.2 and 3.4 for naloxegol 


and placebo respectively. For KODIAC 5 these numbers were 4.9 and 3.7. 


The utility values used in the base-case analysis were based upon the Dolan tariff
63, 64


 and 


were calculated as the average utility for patients in each health state while taking into 
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account the treatment and time-specific effect. As it was assumed in the model that naloxegol 


treatment was only administered in the non-OIC state, the time-specific effects were only 


applied to patients on naloxegol treatment in the non-OIC state. Consequently, three different 


utility values for the non-OIC (on treatment) were identified in the base-case analysis: 


1. Non-OIC (on naloxegol treatment) cycles 1 and 2 


2. Non-OIC (on naloxegol treatment) cycles 3 onwards 


3. Non-OIC (on placebo) 


The utility value used in cycle 1 and 2 was derived from the EQ-5D questionnaire at week 


four. Results from week 12 were used to estimate the utility values for cycle 3 onwards.  The 


combined results of week 4 and 12 were used for the non-OIC (on placebo). The utility values 


for the non-OIC (no treatment) and OIC did not differ between cycle and treatment. These 


utility values were calculated from the EQ-5D questionnaires at both week 4 and 12 for 


patients treated with placebo in the KODIAC 4 and 5 trials as it was assumed that naloxegol 


treatment was not administered to patients in these health states.  


The comparison of naloxegol with subcutaneous methylnaltrexone and naloxone-oxydone did 


not incorporate treatment and time-specific utilities due to the absence of specific HRQoL 


data for methylnaltrexone and naloxone-oxycodone.  


Scenario analysis 


The following scenario-analyses were performed by the company regarding the HRQoL 


estimates in the model (see Table 25 for all the values used): 


 Treatment-specific utility inputs (non-time specific): the utility in the non-OIC state 


differed between naloxegol and placebo, but was constant over time for both 


treatment arms. 


 Health-state specific utility inputs: no distinction was made in the utility of the non-


OIC state in patients treated with naloxegol or placebo.  


 Alternative tariff: an alternative tariff (Wittrup-Jensen tariff)
65


 was used which did not 


incorporate an additional decrement for being in the worst state. This tariff was used 


because it is assumed that the underlying condition of patients with OIC will cause 


patients to be at the worst level on one of the domains of the EQ-5D and that it will 


not change with a variation in OIC status.  


 Secondary literature. The systematic review identified one study that estimated 


utilities in patients who were prescribed opioids.
66


 The utilities in patients with non-


advanced illnesses were used in the scenario-analysis as this group best matched the 


model’s patient population.  Only health-state specific utilities could be derived from 


this study. Several disadvantages of the study have been identified on which it was 


decided to include the data from this study in a scenario-analysis instead of the base-


case analysis. The reported disadvantages included i) the inclusion of any 


constipation, not specific OIC, ii) the cross-sectional nature of the study and iii) only 


median utilities were reported. Furthermore, it was unknown which tariff was used to 


estimate utilities.  


Adverse events 


No direct estimates of the impact of AEs on utility were available to be included in the model. 


Clinicians advised that AEs were unlikely to have a significant impact on the HRQoL. 
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However, the utility impact of AEs in the naloxegol and the placebo treatments may be 


expected to be captured by the treatment-specific utility inputs. 


Quality-of-life data used in cost-effectiveness analysis 


A summary of the HRQoL values in both the full anticipated licensed population and the 


anticipated licensed population is shown in Table 25. 


Table 25: Summary of quality of life values for cost-effectiveness analysis 


 State Utility value, mean (SE) Reference to 


section in CS 


  Anticipated 


licensed 


population (all) 


Anticipated licensed 


population + Step 3 


opioids 


 


Base-case 


Naloxegol versus 


placebo 


Non-OIC (on 


naloxegol), cycle 


1 and 2 


0.620 (0.025) 0.594 (0.030) Table 104 


Non-OIC (on 


naloxegol), cycle 


3 onwards 


0.665 (0.026) 0.679 (0.030) Table 104 


Non-OIC (on 


placebo) 


0.613 (0.021) 0.572 (0.027) Table 104 


Non-OIC (no 


treatment) 


0.613 (0.021) 0.572 (0.027) Table 104 


OIC 0.553 (0.022) 0.537 (0.027) Table 104 


Naloxegol versus 


MNTX or OXN 


 


Non-OIC 0.630 (0.014) 0.610 (0.017) Table 106 


OIC 0.564 (0.017) 0.546 (0.021) Table 106 


Scenario-analysis 


Naloxegol versus placebo 


Treatment-specific, 


non-time specific 


Non-OIC (on 


naloxegol) 


0.642 (0.018) 0.634 (0.021) Table 105 


Non-OIC (on 


placebo) 


0.613 (0.021) 0.572 (0.027) Table 105 


Non-OIC (no 


treatment) 


0.613 (0.021) 0.572 (0.027) Table 105 


OIC 0.553 (0.022) 0.537 (0.027) Table 105 


Health-state specific Non-OIC 0.630 (0.014) 0.610 (0.017) Table 106 


OIC 0.564 (0.017) 0.546 (0.021) Table 106 


Alternative tariff 


(treatment and time-


specific utilities) 


Non-OIC (on 


naloxegol), cycle 


1 and 2 


0.691 (0.019) 0.672 (0.022) Table 107 


Non-OIC (on 


naloxegol), cycle 


3 onwards 


0.724 (0.020) 0.733 (0.023) Table 107 


Non-OIC (on 


placebo) 


0.686 (0.015) 0.652 (0.020) Table 107 


Non-OIC (no 


treatment) 


0.686 (0.015) 0.652 (0.020) Table 107 


OIC 0.643 (0.015) 0.632 (0.020) Table 107 


Naloxegol versus MNTX or OXN 


Alternative tariff Non-OIC 0.648 (0.012) 0.638 (0.015) Table 108 


OIC 0.698 (0.010) 0.681 (0.012) Table 108 


Naloxegol versus placebo or MNTX or OXN 


  Median (CI)  


Secondary literature Non-OIC 0.65 (0 .22-0.78) Table 109 


OIC 0.31 (0.17-0.73) Table 109 
CI= confidence interval; MNTX= methylnaltrexone; OXN= naloxone-oxycodone; SE= standard error 







CONFIDENTIAL UNTIL PUBLISHED 


79 


 


ERG Comment: It was found in the results section of the CS that the ICER is most sensitive 


to the in- or exclusion of a separate utility for naloxegol and placebo in the non-OIC state. 


The ICER was £10,849 if both a treatment and time-effect was included compared to £38,921 


if these effects were excluded. The initial submission provided evidence for this effect based 


upon a repeated measures mixed effect model. However, the RMME model only shows an 


effect of the interaction between treatment and time and not an individual treatment effect. 


Although it seems plausible that an independent treatment effect of naloxegol on HRQoL may 


be present, the provided evidence is not completely convincing. If there is indeed a treatment 


effect on utility, the most plausible explanation is that the non-OIC (on treatment) state is too 


broad as it can include patients with exactly three SBM per week but also patients with 


seven SBM per week, thus including a heterogeneous group of patients. The most preferable 


approach to dealing with this would have been to refine the non-OIC (on treatment) state by 


splitting it in two states and deriving treatment unspecific, health state specific utility values. 


However, it is the ERG’s view that in the absence of such a more refined and transparent 


Markov model, the current approach with treatment specific utilities is a reasonable 


alternative. 


In the base-case analysis, the utility value for the OIC state was derived from patients treated 


with placebo, because it was assumed that patients in the OIC state did not receive treatment. 


Therefore, the HRQoL in the OIC state is treatment-independent. Consequently, this utility 


should also be used for the health-state specific utilities used in the comparison with 


methylnaltrexone and naloxone-oxycodone and in the scenario-analysis with health-state 


specific utilities. Nevertheless, the utility estimated in both patients treated with naloxegol and 


placebo was larger, thus decreasing the utility difference between OIC and non-OIC. This 


means that the current ICER for naloxegol in comparison with methylnaltrexone and 


naloxone-oxycodone is conservative. 


An alternative tariff has been used in a scenario analysis (in the CS, page 269) with the 


argument that the underlying condition might cause patients to be in the worst health state and 


that the HRQoL is also evaluated without an additional decrement of being in the worst health 


state. The company stated in the clarification letter (Section C, Question 55) that due to the 


nature of the underlying condition experienced by patients suffering from OIC it was 


considered that the emphasis of the generic tariff of EQ-5D for the UK, the Dolan tariff, on 


the dimension for pain and discomfort might have masked the effect of naloxegol. Owing to 


this, the company looked at an alternative tariff to test this assumption, as a sensitivity 


analysis.  


Consequently, in the sensitivity analysis, the Wittrup-Jensen tariff resulted in higher utilities. 


The justification provided in the clarification letter by the company is as follows:   


The Danish tariff provides higher utility values, although at an incremental level, the 


difference between health state values would be considered more important. Hence, the 


Wittrup-Jensen tariff is used purely as a sensitivity analysis to investigate robustness of the 


cost-effectiveness estimate. 


The ERG considers the alternative tariff irrelevant for two reasons. First, the rationale for 


using utilities from the EQ-5D is to incorporate quality of life decrements of comorbidities 


and side effects in the assessment of HRQoL. Consequently, it is not valid to correct for the 


relatively severe health condition of patients taking opioids. Secondly, the alternative tariff is 
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a Danish tariff and the comparisons shown in the Wittrup-Jensen paper
65


 between the UK 


tariff and the Danish tariff shows that the latter is higher for all five health states that are 


reported on. Thus, it is not reasonable to assume that the UK population values health states 


the same as the Danish population.  


5.2.8 Resources and costs 


Costs of treatment 


For active treatments, the unit costs of drugs (per pill or per vial) were derived from the 


British National Formulary (BNF) database.
67


 The unit cost for the administration of SC 


methylnaltrexone was taken from the Personal Social Services Research Unit (PSSRU) costs 


of health and social care.
68


 For placebo, the treatment cost is assumed to be zero. For placebo 


and bisacodyl arm, costs include the rescue bisacodyl component based on observed use in 


the KODIAC 4 and 5 trials. Dosing regimens, as informed by product labels
69


 or clinical trial 


publications
30, 31


 were used to estimate the doses (in mg) required to treat patients with OIC. 


The daily treatment costs were estimated, followed by the calculation of treatment costs per 


cycle (28 days), which was used in the model. For SC methylnaltrexone, the costs associated 


with administering subcutaneous injections were also included, as part of the treatment costs.  


Table 26: Unit costs associated with the technology in the economic model 


Items Naloxegol 


25 mg 


Naloxegol 25 


+ bisacodyl 


SC 


MNTX 


QAD 


OXN Placebo Placebo + 


bisacodyl 


Technology cost per pill 


or vial 


£ 1.84 


25 mg pill 


£ 1.84 


25 mg 


Naloxegol pill 


 


£ 0.04 / 


5 mg 


bisacodyl pill 


£ 21.05/ 


12 mg 


vial 


£ 1.51/ 


25 mg 


pill 


- 


£ 0.04 / 


5 mg 


bisacodyl 


pill 


Technology cost per 4 


weeks 
£51.52 £51.81 £294.70 £ 125.54 - £ 0.29 


Administration unit cost - - £ 22.48 - - - 


Administration cost per 


4 weeks 
- - £ 314.75 - - - 


Total cost per 4 weeks £51.52 £51.72
†
 £609.45 £ 125.54 £ 0 £ 0.29 


MNTX= methylnaltrexone; OXN= naloxone-oxycodone; QAD= once every other day; SC= subcutaneous 


†: in the CS this cost was £51.81. However, in the electronic model this lower, correct, estimate is used 


 


Health-state costs 


The incremental cost of managing constipation was included in the health states. Patients 


were assumed to incur the non-laxative costs of constipation only in the OIC state. Laxative 


medications were incorporated into the model in three ways. 


1. ‘Non-OIC (on treatment)’: No laxative use was included in the ‘OIC (on treatment)’ 


state unless it was defined as part of the treatment regimen, in which case laxative 


costs were included in the unit cost of treatment. 


2. ‘OIC’: Laxatives were used upon treatment failure and movement to the ‘OIC’ state. 







CONFIDENTIAL UNTIL PUBLISHED 


81 


3. ‘Non-OIC (untreated)’: Laxatives were used after the resolution of constipation as 


subsequent prophylaxis). 


Two data sources were used to estimate costs related to constipation. 


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


********************(Appendix 10.27, in the CS) and ************************xxxx* 


****************************xxxxxxxxxx*.  


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


Table 27 presents the detailed results of the GP omnibus survey and the BOI study for the 


LIR population. Table 28 and Table 29 present the aggregated results for both the LIR and the 


LIR + step 3 opioid population. 


Table 27: Costs of managing constipation (in LIR population) 


Resource use Unit 


cost 
GP Omnibus Survey (base case) BOI data (scenario) 


Average 


frequenc


y per 


cycle 


Duratio


n of care 


in days 


Weighte


d cost 


per cycle 


Average 


frequenc


y per 


cycle 


Duratio


n of care 


in days 


Weighte


d cost 


per cycle 


Inpatient 


care  
£1631.8


1 
0.0000 0.0000 £0.00 0.0346 4.6657 £263.63 


Outpatient 


care  
£349.98 0.0100   £3.50 0.2770   £96.94 


Emergency 


care  
£116.50 0.0100 1.0000 £1.17 0.0282 1.0000 £3.29 


GP visit £45.70 0.3900   £17.82 0.0110   £0.50 


Nurse visit in 


GP surgery 
£18.36 0.1300   £2.39 0.0016   £0.03 


Nurse visit at 


home 
£71.08 0.0000   £0.00 0.0016   £0.11 


GP telephone £23.55 0.2900   £6.83 0.2900   £6.83 
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Resource use Unit 


cost 
GP Omnibus Survey (base case) BOI data (scenario) 


Average 


frequenc


y per 


cycle 


Duratio


n of care 


in days 


Weighte


d cost 


per cycle 


Average 


frequenc


y per 


cycle 


Duratio


n of care 


in days 


Weighte


d cost 


per cycle 


consultation 


Rescue 


therapy- 


enema 
£35.54 0.0000   £0.00 0.0000   £0.00 


Rescue 


therapy- 


manual 


evacuation 


£149.85 0.0000   £0.00 0.0000   £0.00 


Haemorrhoi


d stapling 
£125.05 0.0000   £0.00 0.0000   £0.00 


Endoscopy  £161.07 0.0000   £0.00 0.0000   £0.00 


Colonoscopy £282.83 0.0000   £0.00 0.0000   £0.00 


Abdominal 


X-ray 
£28.72 0.0000   £0.00 0.0000   £0.00 


Urea and 


Electrolytes 


tests 
£1.00 0.0000   £0.00 0.0000   £0.00 


Full blood 


count 
£3.00 0.0000   £0.00 0.0000   £0.00 


Liver 


function tests 
£1.00 0.0000   £0.00 0.0000   £0.00 


Total        ****     **** 


 


Table 28: The incremental cost of constipation (base case - GP omnibus survey), per cycle 


(2014 £) 


Cost items Anticipated licensed population  Anticipated licensed population + 


Step 3 opioids 


OIC Non OIC (on 


treatment) 


Non OIC 


(untreated) 


OIC Non OIC (on 


treatment) 


Non OIC 


(untreated) 


Non-laxative cost £31.70 0 0 £36.90 0 0 


Laxatives £4.12 0 £3.14 £4.08 0 £3.12 


OIC, opioid-induced constipation.  


Source: GP omnibus survey. Appendix 10.27 in the CS 


 


Table 29: The incremental cost of constipation (scenario- BOI survey), per cycle (2014 £) 


Cost items Anticipated licensed population Anticipated licensed population + 


Step 3 opioids 


OIC Non OIC (on 


treatment) 


Non OIC 


(untreated) 


OIC Non OIC 


(on 


treatment) 


Non OIC 


(untreated) 


Non-laxative cost £371.32
†
   £1,709


†
   


LIR= laxative inadequate response; OIC= opioid-induced constipation.  


†The higher OIC costs identified is driven by inpatient stay 


Source: BOI survey  
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Table 30 summarises the opioid costs included in the model for the analysis of the naloxegol 


25 mg arm when compared with naloxone-oxycodone. In the ‘non-OIC (on treatment)’ state, 


patients receiving naloxone-oxycodone do not incur additional opioid costs, since the opioid 


oxycodone is a component of naloxone-oxycodone (unit costs of oxycodone are already 


accounted for in Section 7.5.5 in the CS). 


Table 30: Opioid use costs per cycle (2014 £) 


Opioid scenario OIC Non OIC 


(on treatment)
‡§


 


Non OIC (untreated) 


1. Most commonly prescribed Step 3 


opioid, morphine (sustained release 


and instant release) at an average 


dose of 50mg per day. 


£14.86 £14.86
¶
 £14.86 


2. Exclusive use of OXY   £37.51 £37.51
¶
 £37.51 


OIC, opioid-induced constipation; OXY, oxycodone. 
‡§Only applied when comparing naloxegol 25 mg and naloxone-oxycodone.  
§Only applicable for naloxegol 25 mg arm. Patients receiving naloxone-oxycodone do not incur additional opioid 


cost, since oxycodone is a component of naloxone-oxycodone. 


 


Adverse Events Costs 


According to the company, the mean expected cost per AE was calculated as the weighted 


average of patients with Grade 3/4 events (based on corresponding unit costs) and patients 


with Grade 1/2 events (at a cost of £0). These costs were then summed to provide the total AE 


costs. As Grade 3/4 AEs in KODIAC 4 and 5 trials were very limited, AE costs were not 


influential in the model. All AE costs are assumed to be incurred only in the first cycle 


(Table 31).  


Table 31: Summary of costs of adverse events included in the economic model (first-cycle) 


 Cost of adverse events per cycle (Cycle 1) 


Naloxegol 25 mg £19.31 


Naloxegol 25 mg and bisacodyl £19.31 


Placebo £11.50 


Placebo and bisacodyl £11.50 


SC MNTX QAD £17.75 


OXN £13.92 


MNTX= methylnaltrexone; OXN= naloxone-oxycodone; SC= subcutaneous; QAD= every other day 


The ERG asked the company in the clarification letter (Section C, Question 62) to provide the 


occurrence of Grade 3/4 events and Grade 1/2 events. The rates of adverse events and serious 


adverse events in the licensed population in KODIAC 4 and 5 trials combined are shown 


below in Table 32. As adverse events were not classified according to nomenclature Grade 3 


or 4, for the purposes of the health economic model submitted any severe adverse event 


(SAE) was considered to correspond to Grade 3 or 4 on a 1:1 basis. 
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Table 32: Adverse events in KODIAC 4 and 5 combined, weeks 1-12 (LIR Population) 


 


 


 


 


 


 


ERG Comment: The ERG was surprised to see that the company had not performed a 


systematic search of relevant resource data for the UK, as requested in the STA template 


under Section 7.5.3. The company also did not provide a rationale for this omission in their 


submission, but in their response to the clarification letter (Section C, Question 60) they state: 


‘A specific systematic search was not conducted as these searches generally do not return 


data that are relevant to the healthcare setting in England and Wales. It was therefore felt 


that a more accurate estimate would be obtained by consulting clinicians, and AstraZeneca 


duly consulted a thousand GPs. As GPs are the owners of patients’ care it was felt that they 


were best placed to monitor cross-discipline care budgets, as opposed to nurses who are only 


responsible for one aspect of a patient’s care. Thus it is AstraZeneca’s opinion that 


consultation with clinicians provided the best estimates of resource use associated with the 


management of OIC and its associated adverse events.’ 


Whilst it may be true that a more accurate estimate would be obtained by consulting 


clinicians, the large difference between the cost estimates provided by the GP omnibus and 


the BOI study shows that in this specific case data from literature would have been very 


helpful to assess the validity of the diverse outcomes. 


This difference between GP omnibus cost estimates (Table 28) and the BOI cost estimates 


(Table 29) is 10 fold. The company did not provide any explanation regarding the substantial 


differences observed between the two data sources. However, they did state in their response 


to the clarification letter (Section C, Question 66) that they used the GP outcomes as they 


were more conservative; the higher cost estimates would lower the ICER. They also stated 


that the GP Omnibus survey is sufficiently robust to be used as a base case.  


The ERG agrees with the assessment that the GP Omnibus survey is robust. However, the 


ERG also considers the BOI study robust, which raises the question how this difference could 


be explained. In the absence of an answer to this question, it is reassuring to see that had the 


BOI estimates been used, naloxegol would have been dominant compared to placebo, placebo 


plus bisacodyl, and methylnaltrexone (Table 133 of CS). 


For the adverse events (AEs) cost calculations, the methods employed were not transparent. 


The ERG was not able to reproduce AE cost calculations, which were incorporated in the 


model (in the first-cycle). For example, using Tables 181 (unit costs) and 182 (resource use 


frequency) from the CS, the ERG tried to reproduce the adverse event costs presented in 


Table 184 of the CS. For the AE abdominal pain, one of the items of resource use is inpatient 


care. According to three clinical experts, 5.37% of patients with OIC would use this 


1.49 times per event. At a cost of £1,606.98 per stay, this would result in costs of £129 on 


average per patient with abdominal pain. However, Table 184 of the CS reports an average 


cost of £0.08. On the other hand, using the same approach we find an average cost for 


outpatient care of £14.40, which is exactly the same value as in Table 184. Checking all types 


Occurrence of adverse events in KODIAC 4 and 5 combined Naloxegol Placebo 


Week 1-4 N 241 238 


Any AE 122 82 


Any SAE (Grade 3 or 4) 3 3 


Weeks 5-12 N 216 223 


Any AE 69 71 


Any SAE (Grade 3 or 4) 5 8 


Weeks 1-12 N 241 238 


Any AE 151 116 


Any SAE (Grade 3 or 4) 8 10 
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of care for abdominal pain we observe that approximately half of the ERG calculations match 


those in Table 184 whereas the other half differs substantially. The ERG was not able to find 


a plausible explanation for this. In order to assess the impact of this uncertainty, the ERG 


increased the adverse event costs by a factor of 3. This led to a marginal increase of the 


ICERs by 5%.  


5.2.9 Cost-effectiveness results 


The structure of the various cost-effectiveness analyses that were performed by the company 


is depicted in Table 33. The structure adopted to present the model results reflects the 


relevance of the comparators and the nature of available data. The use of different sources of 


evidence means that the ICERs generated for each comparator are not comparable.   


Table 33: Structure of the cost-effectiveness results section 


Analysis Population Comparators Section of 


CS 


Base case 


Anticipated 


licensed 


population (non-


cancer) 


 Placebo 
7.7.1-


7.7.8 


Additional comparator 


treatments 


 Placebo+ bisacodyl 


 SC MNTX 


7.7.9 
Assessment of 


structural uncertainties 


 Placebo 


 Placebo+ bisacodyl 


 SC MNTX 


Validation 7.8 


Subgroup analysis 


Anticipated 


licensed 


population + Step 


3 opioids (non-


cancer) 


 Placebo 


 Placebo+ bisacodyl 


 SC MNTX 


 OXN 


7.9 


Cancer 
LIR= laxative inadequate response; MNTX= methylnaltrexone; OXN= oxycodone plus naloxone; SC= 


subcutaneous 


 


Base-case analysis 


In the base case, the model inputs were based on the KODIAC 4 and 5 trial data. However, 


the response rates used in the model and those reported in the clinical effectiveness section 


are different. The clinical analysis included both a measure of absolute constipation status and 


minimum change in bowel movements from baseline. In contrast, the definition of response 


adopted in the economic analysis focuses on the absolute constipation status alone. Hence, the 


cost-effectiveness model results are more optimistic than the clinical trial outcomes. A 


summary of the comparison of response rates used in the model versus clinical data is 


depicted in Table 34. 
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Table 34: Comparison of response rates used in the model versus clinical trial data  


Outcome Treatment  Clinical trial 


(‘observed’) 


 Economic 


analysis 


 (‘modelled’) 


Response rate at 


4 weeks 


Naloxegol 25 mg 56.8%
†
 58.51%


‡
 


Placebo 36.4%
†
 39.75%


‡
 


† Response during Weeks 1 to 12 is defined as patients with at least 3 SBMs/week and at least a 


1 SBM/week increase over baseline for at least 9 out of the 12 treatment weeks and 3 out of the last 


4 treatment weeks  


‡Response is defined as patients with ≥3 SBMs/week (%) over at least 3 out of past 4 weeks 


 


Table 35 depicts health outcomes and costs accrued by patients on naloxegol 25 mg and 


placebo. The model assumption of QALYs accrued over time is driven by three factors: 


change in OIC status, the impact of naloxegol 25 mg on non-OIC health state and time 


horizon. The technology costs and AE costs increase with the use of naloxegol 25 mg. There 


is a reduction in costs of managing constipation with naloxegol 25 mg (as a consequence of 


reduction in time spent in OIC health state). Consequently, naloxegol 25 mg increases costs 


by £256 per patient over a five year time horizon.  


Table 35: Summary of QALYs and costs by health state & resource use by category of costs 


(anticipated licensed population) 


Item Naloxegol 25 


mg 


Placebo Absolute 


increment 


% absolute 


increment 


QALYs and costs by health state 


OIC – LY 1.85 1.95   


OIC – QALY 1.02 1.08   


OIC – cost 862.6 909.1   


Non-OIC (on treat) – LY 0.39 0.16   


Non-OIC (on treat) – QALY 0.26 0.10   


Non-OIC (on treat) – cost 315.6 7.55   


Non-OIC (untreat) – LY 2.29 2.43   


Non-OIC (untreat) - LY 1.41 1.49   


Non-OIC (untreat) - LY 94.0 99.6   


Cost by category 


Technology cost
†
 (£) £ 302 £ 0 £ 231 - 


Constipation management cost (£) £ 957 £ 1,009 £ -52 -5.2% 


Adverse event cost (£) £ 14.11 £ 7.55 £ 6.56 86.9% 


Total £ 1,272 £ 1,016 £ 256 18.3% 


LY= life year; OIC= opioid-induced constipation; QALY= quality adjusted life year 


†Including administration cost 
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Although it does not impact mortality, as life years accrued by naloxegol (25 mg) and placebo 


patients are the same, naloxegol 25 mg resulted improvements in HRQoL.  


The ICER for naloxegol compared to placebo is £10,849 per QALY gained for a five year 


time horizon (Table 36). Based on the opinion of the company, the most clinically relevant 


comparisons are;  


 Naloxegol 25 mg versus placebo in combination with bisacodyl. The ICER is £12,639 


per QALY gained 


 Naloxegol 25 mg plus bisacodyl versus placebo in combination with bisacodyl. The 


ICER is £11,175 per QALY gained 


Table 36: Base case results – absolute (anticipated licensed population) 


Technologies  LY  QALY 
 costs 


(£) 


Incr. 


LY 


Incr. 


QALY 


Incr. 


costs 


(£) 


ICER (£) 


(QALYs) 


Placebo 4.534 2.663 £1,016     


Naloxegol 25 mg 4.534 2.686 £1,272 0.000 0.024 £256 £10,849 


LY, life year; QALY, quality adjusted life year; ICER, incremental cost effectiveness ratio 


 


ERG Comment: The ERG observed an inconsistency in reporting total costs of naloxegol 


25 mg and incremental costs in the CS. In the clarification letter (Section C, Question 65), the 


company acknowledged these differences in the base case costs and indicated that the total 


costs of naloxegol 25 mg should be £1,272 (Section 7.7.5, 7.7.6). The corresponding 


incremental cost amounts to £256 (instead of £185). The definitions of clinical and safety 


inputs of the economic model are not fully comparable with the clinical effectiveness section 


of the report. In particular, definitions of response parameters are higher as a result of the 


change in definition. The ERG agrees with the changes made for the economic model, so as to 


avoid health state definitions that rely on a change from baseline.   


Table 37: Model inputs which by definition differ from those reported in the clinical section 


Cost-effectiveness Model 


Inputs  


Divergence From the Clinical 


Effectiveness Section 


Definition of OIC   Base Case: Less than three spontaneous bowel movements (SBMs) per 


week in at least two out of the last four weeks 


Definition of non-OIC  Base Case: Three or more SMBs per week in at least three out of the last 


four weeks 


Assessment of response  Response in the CE model focuses on absolute constipation status alone, 


without measure of change in bowel movements from baseline.  


Adverse Events  The utility impact of AEs is captured by treatment-specific utility inputs 


in non-OIC health state. (only in the first cycle of the model)    


 


More importantly, the ERG already described why they consider the comparison of naloxegol 


versus placebo to be irrelevant (Section 5.2.4); a treatment without the option of rescue 


medication is highly implausible in clinical practice and the SBM observed in the trial cannot 


be seen as independent from the use of rescue medication in the trial. As mentioned in Section 
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5.2.4, the ERG considers the comparison naloxegol plus bisacodyl versus placebo plus 


bisacodyl based on SBM as response the only comparison that can be made. Therefore 


Section 5.3 presents this analysis. 


When disregarding the above crucial issue, the ERG considers the base case analysis 


presented by the manufacturer too limited, in the sense that for all comparators together a full 


incremental analysis should have been performed. In this case that means that for the LIR 


population naloxegol 25 mg should have been compared to naloxegol plus bisacodyl, placebo, 


placebo plus bisacodyl and methylnaltrexone. We therefore requested in the clarification letter 


(Section B, Question 37) from the company to provide a full MTC analysis for the model 


including placebo, placebo plus bisacodyl and naloxegol plus bisacodyl, ie an expansion of 


the current MTC to include all comparators. The company wrote in their response that they 


did not believe it was required to provide the MTC analysis requested as the KODIAC 4 


and 5 trials provide a direct estimate of the comparative efficacy of naloxegol plus bisacodyl 


versus placebo plus bisacodyl, eliminating a need for this comparator.  


However, by not providing this full MTC, the manufacturer has now produced two sets of 


ICERs which are incomparable.  


5.2.10 Sensitivity analyses 


The company assessed the various uncertainties in the economic evaluation through 


deterministic sensitivity analysis, scenario analysis and probabilistic sensitivity analysis. 


While the first two show which parameters and assumption have the largest impact on the 


model outcomes, the latter shows the overall uncertainty around the ICER.  


Deterministic sensitivity analyses 


Univariate sensitivity analyses were conducted in the CS to test the sensitivity of the results 


(ICER) for plausible variation of input parameters. Parameter values were varied ±20% to the 


base case value and the results were displayed in a tornado diagram.  


Table 38: Base case values used in the deterministic sensitivity analysis 


Variable Relative Variation Rationale 


Treatment response ±20% A common variation in parameter inputs 


was included in the DSA to determine the 


relative sensitivity of model outcomes to 


different model inputs.   


 


Exploration of uncertainty in parameter 


inputs was assessed through the PSA 


(Section 7.7, in the CS). 


Extrapolation function, 


intercept parameter 
±20% 


Transition B ±20% 


Transition C ±20% 


Utility in non-OIC  ±20% 


Utility in OIC ±20% 


Cost in non-OIC ±20% 


Cost in OIC ±20% 


Frequency of adverse 


events 
±20% 


DSA= Deterministic sensitivity analyses; OIC= opioid-induced constipation; PSA= probabilistic 


sensitivity analysis 
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Figure 5: Base case tornado diagram 


 


Abbreviations: OIC= opioid-induced constipation 


†In the DSA, utility in non-OIC (untreated) and OIC states for cycles 1 and 2 are analysed separately from utility 


in non-OIC (untreated) and OIC states for cycle 3.  


 
Based on the tornado diagram results, five parameters were identified that had an impact on 


the ICER. A threshold analysis was conducted to assess the input values that generate a base 


case ICER of £20,000. Table 39 shows five influential parameters on the ICER (anticipated 


licensed population).  


Table 39: Threshold analysis results, naloxegol 25 mg versus placebo (anticipated licensed 


population) 


Input
†
 Base case 


value 


Parameter value to give 


an ICER =£20,000. 


Utility in non-OIC (on treatment) state in 


cycles 3 and onwards of naloxegol 25 mg 
0.665 0.632 


Utility in non-OIC(untreated) state in cycles 3 


and onwards of all comparators 
0.613 0.694 


Utility in non-OIC(on treatment) state in cycles 


3 and onwards of Placebo 
0.613 0.706 


Intercept parameter - Naloxegol 25mg 5.473 4.692 


Utility in OIC state in cycles 3 and onwards of 


all comparators 
0.553 0.668 


OIC= opioid-induced constipation 
†
 In the DSA, utility in non-OIC (untreated) and OIC states for cycles 1 and 2 are analysed separately 


from utility in non-OIC (untreated) and OIC states for cycle 3.  


 


The ERG requested in the clarification letter (Section C, Question 63) to re-run the DSA with 


ranges based on the 95% CI of parameters (instead of ± 20%). Table 40 below depicts ICERs 


based on the 95% CI estimates for the LIR patient population. DSA indicates that most 


influential input parameter in the model is HRQoL. Only when treatment- and time-specific 


utility inputs are varied, a significant impact on the ICER is observed, both for the DSA based 


on a SE of 20% of the mean or 95% CI. 
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Table 40: ICERs based on the 95%CI estimates for the LIR patient population  


Parameter Input values ICER-QALY 


  Base case Upper 95% CI Lower 


95% CI 


Base case Upper 95% CI Lower 95% CI 


Nal 25mg response for first cycle (week 0-4) 58.51% 64.73% 52.29% £10,849 £10,321 £11,526 


Placebo response for first cycle (week 0-4) 39.75% 45.95% 33.54% £10,849 £11,371 £10,354 


Nal 25mg: Transition A intercept  5.474 5.874 5.073 £10,849 £9,023 £14,085 


Placebo: Transition A intercept 4.897 5.289 4.505 £10,849 £12,379 £9,930 


Transition B 28.98% 37.34% 20.61% £10,849 £11,523 £9,983 


Transition C 20.94% 31.60% 10.29% £10,849 £9,825 £ 12,691 


AE frequency / cycle, Nal 25mg 0.526 0.674 0.377 £10,849 £11,017 £10,680 


AE frequency / cycle, Placebo 0.360 0.407 0.313 £10,849 £10,807 £10,890 


Utility: OIC – cycles 1 & 2 0.553 0.596 0.510 £10,849 £11,255 £10,471 


Utility: OIC – cycles 1 & 2– cycles 3+ 0.553 0.596 0.510 £10,849 £12,697 £9,471 


Utility, non-OIC (on treatment), Nal 25mg – cycles 1-2  0.620 0.669 0.571 £10,849 £9,567 £12,527 


Utility, non-OIC (on treatment), Nal 25mg – cycles 3+ 0.665 0.716 0.614 £10,849 £6,332 £37,863 


Utility, non-OIC (on treatment), Placebo – cycles 1-2 0.613 0.654 0.572 £10,849 £11,717 £10,100 


Utility, non-OIC (on treatment), Nal 25mg – cycles 3+ 0.613 0.654 0.572 £10,849 £13,599 £9,024 


Utility: Non-OIC (untreated) – cycles 1-2 0.613 0.654 0.572 £10,849 £10,888 £10,810 


Utility: Non-OIC (untreated) – cycles 3+ 0.613 0.654 0.572 £10,849 £14,137 £8,802 


AE= adverse event; CI= confidence interval; NAL= naloxegol; OIC= opioid-induced constipation 
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Probabilistic sensitivity analyses 


A probabilistic sensitivity analysis (PSA) was performed in the company’s submission to assess the 


uncertainty of input parameters of the economic model. Probability distributions were specified for 


the input parameters and cost-effectiveness results associated with simultaneously selecting random 


values from those distributions were generated. Table 118 from the CS summarises the parameters 


included in the PSA and the distributions used to determine their values. These parameters were 


considered for PSA based on their known SE, if and whenever available, around the base case 


estimate. A SE of 5% of the mean was assumed for the purpose of PSA where the SE is unknown. 


PSA was run using 10,000 simulations. 


Figure 6: Base case PSA scatter plot for naloxegol 25 mg vs. placebo, anticipated licensed population 


(10,000 simulations) 


 


Abbreviations: QALY= quality adjusted life year. 
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Figure 7: Base case cost-effectiveness acceptability curve (CEAC) for naloxegol 25 mg vs. placebo, 


anticipated licensed population 


 


For the base case, PSA results indicated that naloxegol 25 mg has a probability of 91% of being cost-


effective (compared to placebo) at a willingness to pay threshold of £20,000.  


Base case analyses of additional comparator treatments 


A. Naloxegol 25 mg (plus bisacodyl) compared with placebo plus bisacodyl 


The higher response of naloxegol 25 mg plus bisacodyl compared with placebo plus bisacodyl, leads 


to higher proportion of patients to enter the ‘non-OIC’ (on treatment) health state. Consequently, the 


point at which the model reaches a steady state is delayed. Naloxegol 25 mg and naloxegol 25 mg 


plus rescue bisacodyl generate QALY gains when compared with placebo plus bisacodyl. Hence, the 


resulting ICERs are favourable for naloxegol 25 mg. The cost of placebo plus bisacodyl is lower than 


the cost of placebo alone. This is because the cost increase of adding bisacodyl is offset by the cost 


reduction of managing constipation, which is a consequence of the higher response achieved by 


bisacodyl.  


Table 41: Base case results: additional comparators (anticipated licensed population) 


Technologies Total LY Total QALY Total costs (£) 


Naloxegol 25 mg 4.534 2.686 £1,272 


Naloxegol 25 mg + bisacodyl 4.534 2.693 £1,313 


Placebo + bisacodyl 4.534 2.665 £1,000 


LY= life years; QALY= quality adjusted life year 
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Table 42: Base case results: additional comparators (anticipated licensed population) 


Treatment Comparator Incremental 


LY 


Incremental 


QALY 


Incremental 


costs (£) 


ICER (£) 


(QALYs) 


Naloxegol 


25 mg 


Placebo + 


bisacodyl 0.000 0.022 £272 £12,639 


Naloxegol 


25 mg + 


bisacodyl 


Placebo + 


bisacodyl 0.000 0.028 £313 £11,175 


ICER= incremental cost effectiveness ratio; LY= life years; QALY= quality adjusted life year 


 


The PSA and CEAC results suggest that ICER for naloxegol 25 mg, when compared with placebo 


plus bisacodyl is acceptable at the willingness-to-pay (WTP) threshold of £20,000.  


Naloxegol 25 mg has a probability of 83% of being cost-effective when compared with placebo plus 


bisacodyl (willingness-to-pay (WTP)= £20,000) Figure 8 and Figure 9 depict the cost-effectiveness 


scatter plot and acceptability curve for naloxegol 25 mg versus placebo plus bisacodyl (anticipated 


licensed population).  


Figure 8: Cost-effectiveness scatter plot for naloxegol 25 mg compared with placebo plus bisacodyl 


(anticipated licensed population) 


 


Abbreviations: QALY= quality adjusted life year. 
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Figure 9: CEAC for naloxegol 25 mg compared with placebo plus bisacodyl (anticipated licensed 


population) 


 


 


Naloxegol 25 mg plus bisacodyl has a probability of 87% of being cost-effective when compared with 


placebo plus bisacodyl (WTP= £20,000). The cost-effectiveness scatter plot and acceptability curve 


for naloxegol 25 mg plus bisacodyl versus placebo plus bisacodyl (anticipated licensed population) is 


almost the same as for naloxegol 25 mg compared with placebo plus bisacodyl. 


B. Naloxegol 25 mg compared with SC methylnaltrexone QAD 


The proportion of patients in the OIC state with SC methylnaltrexone is exacerbated by the stopping 


rule, which causes patients to stop SC methylnaltrexone after 16 weeks. Naloxegol 25 mg generates 


higher QALYs in this analysis than the naloxegol 25 mg versus placebo comparison. This is because 


the response data is obtained from MTC. The treatment costs of SC methylnaltrexone are higher, 


which leads to cost savings when compared with naloxegol 25 mg. The resulting ICER is dominant, 


favouring naloxegol 25 mg.  


Table 43: Naloxegol 25 mg compared with SC methylnaltrexone QAD (anticipated licensed 


population) 


Technologies Total LY Total QALY Total costs (£) 


Naloxegol 25 mg 4.534 2.732 £1,236 


SC MNTX QAD 4.534 2.729 £2,198 


LY= life year; MNTX= methylnaltrexone; QAD= every other day; QALY= quality adjusted life year; SC= 


subcutaneous 
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Table 44: Naloxegol 25 mg compared with SC methylnaltrexone QAD (anticipated licensed 


population) 


Treatment Comparator Incremental 


LY 


Incremental 


QALY 


Incremental 


costs (£) 


ICER (£)  


(QALYs) 


Naloxegol 25 


mg 
SC MNTX QAD 0.000 0.004 -£962 


Naloxegol 


Dominant 


ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, every other day; 


QALY, quality adjusted life year; SC, subcutaneous 


The PSA and CEAC results suggest that ICER for naloxegol 25 mg, when compared with SC 


methylnaltrexone is acceptable at the willingness-to-pay (WTP) threshold of £20,000; at that 


threshold naloxegol 25 mg has a probability of 100% of being cost-effective when compared with SC 


methylnaltrexone. 


C. Cost minimisation analysis of naloxegol 25 mg in comparison with rectal interventions  


A cost minimisation analysis was conducted to calculate how many months of naloxegol 25 mg 


treatment could be given for the cost of one rectal intervention. The unit costs of manual evacuation 


are presented in Table 45. According to the company’s survey, the length of time required to perform 


a manual evacuation in the community setting is 0.5 hours. The unit costs associated with this 


scenario and the expected number of months of naloxegol 25 mg treatment expected per cost of one 


rectal intervention are shown in Table 46.  


Naloxegol 25 mg can be provided for 0.68 months for the same cost as a rectal intervention at 


patient’s home. Similarly, naloxegol 25 mg can be provided for 43.02 months, if the rectal 


intervention is performed at an inpatient care unit.  


Table 45: Unit costs of manual evacuation based on time required to perform the procedure 


Intervention Unit cost Unit cost 


(based on 


time)  


Reference 


Community setting 


Nurse hourly 


cost 
£70.00 £ 35.00 


PSSRU 2013, section 10.1. community nurse cost per 


hour of home visiting including travel 


Hospital setting 


Outpatient 


care 
£310.00 £ 310.00 


NHS Reference Cost 2012/2013 procedure FZ90a, 


abdominal pain with intervention, general medicine 


Inpatient care £2,216.33 £2,216.33 


NHS Reference Cost 2012/2013 Average of elective 


and non-elective procedure FZ90a, abdominal pain 


with intervention, gastroenterology 


Drug cost 


Naloxegol 


25 mg 
£51.52 £51.52 


Company 


Cost per 28 day cycle.  £55.20 for a pack of 30 tablets, 


£1.84 per day 
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Table 46: Number of months of naloxegol 25 mg treatment expected per cost of one single 


intervention 


Intervention Number of months of treatment with naloxegol 


Manual evacuation at patient home 0.68 


Outpatient care 6.02 


Inpatient care 43.02 


 


Subgroup analyses 


Subgroup analysis was performed to assess naloxegol 25 mg for the anticipated licensed population 


on step 3 opioids. This analysis was conducted for non-cancer patients with OIC who were laxative 


inadequate responders at baseline (demonstrated ≥4 days of laxative use during the 14 days prior to 


the study screening period and on step 3 opioids (according to the WHO pain ladder.
57


 The proportion 


of patients in each health state corresponds to the base case population (Section 7.7.2, in the CS).  


For the comparison of naloxone-oxycodone in which naloxegol 25 mg is taken in combination with 


oral morphine, naloxegol 25 mg is dominant. When naloxegol 25 mg is taken in combination with 


oxycodone, the ICER is £30,054. The PSA and CEAC results suggest that ICER for naloxegol 25 mg 


(OXY), when compared with naloxone-oxycodone has a probability of 46% of being cost-effective 


(WTP= £20,000).  


Table 47: Subgroup analyses results (anticipated licensed population + Step 3 opioids) 


Treatment Comparator Incremental 


QALY 


Incremental 


costs (£) 


ICER (QALY) 


(£), treatment vs. 


comparator 


Prob. 


ICER 


<£20000 


Naloxegol 


25 mg 
Placebo 0.043 £260 £6,015 


99% 


Naloxegol 


25 mg 


Placebo + 


rescue 


bisacodyl 


0.042 £280 £6,687 


97% 


Naloxegol 


25 mg + Rescue 


laxatives 


Placebo + 


rescue 


bisacodyl 


0.050 £312 £6,219 


98% 


Naloxegol 


25 mg 


SC MNTX 


QAD 
0.006 -£918 


Naloxegol 


Dominant 


100% 


Naloxegol 


25 mg 


(morphine)
†
 


OXN 0.0026 -£4,097 
Naloxegol 


Dominant 


100% 


Naloxegol 


25 mg (OXY)
‡
 


OXN 0.0026 £78 £30,054 
45% 


ICER= incremental cost effectiveness ratio; MNTX= methylnaltrexone; OXN= naloxone-oxycodone; OXY= 


oxycodone; QAD= every other day; QALY= quality adjusted life year 


†Source: IMS Health
28


 


‡Average dose of oxycodone = 59.3 mg. Source: 
42, 44, 45
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Scenario analyses 


A large number of structural assumptions were examined in the CS to explore the impact on model 


outcomes. The results of these analyses are reported in the company’s submission Tables 130-135. 


The results (ICERs) of the different utility scenarios are displayed in Table 48. 


Table 48: Utility inputs scenarios (anticipated licensed population) 


Scenario ICER (£) (QALYs) for naloxegol 25 mg vs. 


Placebo Placebo + 


bisacodyl 


SC MNTX QAD 


Base case (vs. placebo)
†
 £10,849 £12,639  


Base case (vs. SC MNTX)‡   Naloxegol Dominant 


Treatment-specific health state 


utility, distinguishing utility 


used in Cycle 1 and 2 versus 


remaining model cycles (trial 


data, Wittrup-Jensen  tariff) 


£14,925 £17,365  


Treatment-specific health state 


utility (pooled 4 and 12 week 


trial data, Dolan tariff 


£14,693 £17,725  


Health state specific (trial data, 


Dolan tariff) 
£38,921 £63,423  


Health state specific (trial data, 


Wittrup-Jensen tariff) 
  Naloxegol Dominant 


Health state specific 


(secondary literature
66


  
£7,555 £12,312 Naloxegol Dominant 


ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, every other day; 


QALY, quality adjusted life year; SC, subcutaneous 
†
A treatment, time and OIC specific utility input is used in the base case comparison with placebo 


‡
A OIC specific utility is used in the base case comparison with SC MNTX 


 


Table 49: Transition non-OIC (on treatment) to OIC scenarios, anticipated licensed population 


Scenario Time horizon ICER (£) (QALYs) for naloxegol 25 mg vs. 


Placebo Placebo + 


bisacodyl 


SC MNTX 


QAD 


Base case 5 years £10,849 £12,639 
Naloxegol 


Dominant 


Exponential 


1 year £11,804 £14,349 
Naloxegol 


Dominant 


3 years £10,882 £12,696 
Naloxegol 


Dominant 


Weibull 


1 year £10,703 £ 12,522 
Naloxegol 


Dominant 


3 years £9,510 £10,602 
Naloxegol 


Dominant 
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Scenario Time horizon ICER (£) (QALYs) for naloxegol 25 mg vs. 


Placebo Placebo + 


bisacodyl 


SC MNTX 


QAD 


5 years £9,420 £10,464 
Naloxegol 


Dominant 


Log logistic 


1 year £11,011 £13,326  


3 years £9,130 £10,419  


5 years £8,633 £9,700  


Log normal 


1 year £10,903 £13,253  


3 years £8,835 £10,034  


5 years £8,281 £9,219  


K8 constant 


discontinuation 


1 year £11,742 £15,651 
Naloxegol 


Dominant 


3 years £10,066 £12,514 
Naloxegol 


Dominant 


5 years £9,655 £11,771 
Naloxegol 


Dominant 


12 week response 


maintained 


1 year £12,743 £15,886  


3 years £11,283 £13,647  


5 years £11,016 £13,250  


No extrapolation 12 weeks £26,431 £43,400  


Hazard ratio = 1    
Naloxegol 


Dominant 


ICER, incremental cost-effectiveness ratio; LY, life year; MNTX, methylnaltrexone; QAD, every other day; 


QALY, quality adjusted life year; SC, subcutaneous. 


 


ERG Comment: For the PSA, the company had used a default standard error of 5% of the mean 


wherever no standard errors were available. The ERG considers 5% rather small for many parameters 


and therefore reran the PSA with a standard error of 20% of the mean. In addition, the model did not 


define a range for the HR of methylnaltrexone and naltrexone-oxycodone. We therefore applied the 


20% SE as well for these parameters. This additional uncertainty does not impact the base case ICER, 


but now the probability of naloxegol being cost-effective compared to placebo reduces from 91% to 


84% at a threshold of £20,000. The same is true for all other CEACs presented by the company, in all 


instances the probability of being cost-effective drops a few percentage points. 


The scope of the STA is adults with OIC and is thus broader than the population included in the de 


novo economic model. Section 7.9.5 in the CS considers the generalisability of the cost effectiveness 


analysis for non-cancer patients to cancer patients. The ERG thinks it is questionable to assume that 


efficacy (as demonstrated in previous studies of methylnaltrexone and naloxone-oxycodone, in 


Section 1.4 in the CS), safety and utility estimates (as they include a time and treatment effect 
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interaction) could be kept similar for cancer pain patients. For simplicity reasons, the company 


maintained the efficacy, AE rates and all transition probabilities (A, B, C, D and E) the same as non-


cancer population. Hence, the ERG does not believe that the current model is generalisable to cancer 


patients based on current model inputs & assumptions.  


Based on the extensive set of sensitivity and scenario analyses performed by the company only two 


scenarios that changed the conclusions of the study findings were:  


1. The worst case scenario, 12 week time horizon, resulted in ICERs of £20,020 for naloxegol 


25 mg compared with placebo and £33,708 for naloxegol 25mg compared with placebo plus 


bisacodyl. Naloxegol 25 mg remains dominant when compared with SC methylnaltrexone.  


2. When a health-state specific utility input is employed (rather than treatment- and time-


dependent utilities), the ICER for naloxegol 25 mg increases to £38,921 compared with 


placebo and £63,423 when compared with placebo plus bisacodyl.  


5.2.11 Model validation and face validity check 


The following steps were undertaken to validate the model:  


i. The assumptions of the model were checked by clinical experts during an advisory board 


meeting.  


ii. The modelling methodology was reviewed by three health economists.  


iii. An assessment of the technical validity of the model was undertaken by the agency 


contracting the model, to test accuracy of the programming and the extraction of data 


inputs.  


In the clarification letter, (Section C, Question 68), the ERG stated that the methods used to externally 


validate the model were not obvious. The company indicated that there were no data sources against 


which the predictions of the model (eg changes in OIC status) could be externally validated. In lieu of 


this information, clinicians were consulted during an advisory board meeting and expert health 


economists provided ongoing feedback on the model. In addition, it was indicated that technical 


validation of the economic model was undertaken by a senior modelling expert at a vendor company.  


ERG Comment: The ERG thoroughly checked the technical validity and found no major issues. The 


ERG considers it unfortunate that clinical experts were not asked to comment on the model outcomes 


with regards to the time patients stay in the non-OIC (on treatment) health state. After only two years 


all patients have left this health state, which is not surprising for the placebo group but is for the 


naloxegol group.  


5.3 Exploratory and sensitivity analyses undertaken by the ERG 


New base case analysis based on rescue medication and SBM 


Table 50 presents the analysis as suggested by the ERG, that is rescue bisacodyl is permitted, and the 


response is based on SBM. The ICER has increased by only £65 per QALY gained, as the only 


difference between this analysis and the base case presented by the manufacturer is the inclusion of 


costs of bisacodyl, which amounts to £0.20 and £0.029 per cycle for naloxegol and placebo 


respectively. 


Table 50: Base case results – absolute (anticipated licensed population) 


Technologies  LY  QALY  costs (£) 
Incr. 


LY 


Incr. 


QALY 


Incr. 


costs (£) 


ICER (£) 


(QALYs) 


Placebo + rescue 


bisacodyl 
4.534 2.663 £1,017     
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Technologies  LY  QALY  costs (£) 
Incr. 


LY 


Incr. 


QALY 


Incr. 


costs (£) 


ICER (£) 


(QALYs) 


Naloxegol 25 mg 


+ rescue 


bisacodyl 


4.534 2.686 £1,273 0.000 0.024 £256 £10,864 


LY, life year; QALY, quality adjusted life year; ICER, incremental cost effectiveness ratio 


 


Sensitivity analysis on response rate as proxy for the 2xLIR population 


In Table 51 we show the response rates at four weeks as extracted from the CSRs for both the LIR 


and the 2xLIR population. The 2xLIR population consists of patients who had inadequate response 


from at least two classes of laxatives for ≥4 days in the two weeks prior to study entry or reported 


unsatisfactory laxation from ≥1 additional laxative class from the six month OIC history prior to 


screening. 


With this data, we calculated a pooled response rate for the 2xLIR population. Note that in this table, 


the clinical definition of response is used, that is, a response means that is defined as ≥3 SBMs per 


week and a change from baseline of ≥1 SBM per week for at least nine out of the 12 study weeks and 


three out of the last four study weeks. 


It is clear from the response rates in Table 51 that per treatment group, the impact of limiting the 


population is not very large. However, the difference in response rate between the two groups has 


altered substantially, from 20.4% for the LIR population to 13.5% for the 2xLIR population. 


Table 51: Response rates at four weeks for LIR and 2xLIR population (as extracted from the CSRs) 


 placebo naloxegol 25 mg 


KODIAC 4 n responders response rate n responders response rate 


LIR 118 40 33.9% 117 72 61.5% 


2xLIR 42 16 38.1% 57 31 54.4% 


KODIAC 5 n responders n responders 


LIR 121 47 38.8% 124 65 52.4% 


2xLIR 48 20 41.7% 42 22 52.4% 


Pooled n responders n responders 


LIR 239 87 36.4% 241 137 56.8% 


2xLIR 90 36 40.0% 99 53 53.5% 


 


We therefore did an exploratory analysis to see how much this would impact the ICER. Also, since 


for this population the sample size is reduced, we also performed a PSA to assess the uncertainty 


around the ICER. 


For this analysis, we used the response rates from Table 51 and also derived the standard errors (5%). 


We assumed that all other input parameters would be the same, as we have no 2xLIR data to inform 


the various transition probabilities in the Markov model. The results are presented in   
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Table 52. It is clear that the ICER is only slightly increased compared to the base case ICER of 


£10,849. When uncertainty is taken into account the probability of the ICER being below £20,000 is 


80% while the probability of being below £30,000 is 89% (for the base case these percentages are 


85% and 93%, respectively). 
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Table 52: Scenario analysis (naloxegol 25 mg versus placebo in the 2xLIR population) 


  QALY Cost incr QALY incr Cost ICER 


Placebo 2.663 £1,016    


Naloxegol 2.684 £1,258 0.0212 £242 £11,406 


 


Threshold analysis on HR for transition non-OIC (on treatment) to OIC for methylnaltrexone and 


naloxone-oxycodone 


In the model, the hazard ratios for the transition from non-OIC (on treatment) to OIC for 


methylnaltrexone and naloxone-oxycodone (Table 22) were approximated as the ratio of the 


four week response rate of these two comparators relative to that of naloxegol 25 mg. This was based 


on the assumption that the non-response rate after four weeks is likely to be related to the response 


rate at four weeks. 


Since this relation is unlikely to be strictly one-on-one, we explored at which hazard ratio naloxegol is 


no longer cost-effective. 


For methylnaltrexone we explored both the anticipated licensed population and the anticipated 


licensed population plus step 3 opioids. Here we found that for the whole range of hazard ratios 


(ie from 0.01 to 100), naloxegol 25 mg is dominant. This is because methylnaltrexone is only 


recommended for 16 weeks of treatment; after 16 weeks, patients in the model move from non-OIC 


(on treatment) to non-OIC (untreated). 


For naloxone-oxycodone we only explored the anticipated licensed population plus step 3 opioid as 


this combination already contains a step 3 opioid. 


When naloxone-oxycodone is compared to naloxegol plus morphine, we find that for HR<1.2, 


naloxegol dominates naloxone-oxycodone. Once the HR is larger than 1.2, naloxone-oxycodone 


becomes more effective whilst being more costly than naloxegol. However, even for a HR of 100, 


naloxegol would still be considered cost-effective with an ICER of £99,000 (as the ICER is in the SW 


quadrant of the CE-plane, the ICER should be larger than the threshold ICER). 


When we compare naloxone-oxycodone to naloxegol plus oxycodone, we find that at a HR of 0.45 


the ICER would be £20,000 whereas at a HR of 0.85 the ICER would be £30,000. This latter 


threshold of the HR is exactly the current base case value used in the model. 


Analysis of structural uncertainty related to curve extrapolation 


In Table 53 the company has explored the impact of changing the parametric form of the time-to-


event curve used to estimate the transition probability from non-OIC (on treatment) to OIC. In that 


analysis, curves are changed to another distribution, but each time placebo and naloxegol use the same 


parametric distribution. Given the wide variation in patients still in non-OIC (on treatment) after five 


years, we have here explored the impact when different combinations of distributions are assumed. 


The model allows calculation with four distributions: exponential, Weibull, lognormal and loglogistic. 


With these four, we performed a total of 12 analyses. We looked each time at the comparison 


naloxegol versus placebo and naloxegol plus bisacodyl versus placebo plus bisacodyl. We found that 


in only two cases did the ICER increase noticeably, in all other cases it remained more or less the 


same or decreased to around £8,000. Table 53 shows the results when we assume an exponential 


distribution for the naloxegol group and a lognormal distribution for the placebo group. Table 54 


shows similar results, in this table a loglogistic distribution is assumed for the placebo group. 
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Table 53: Transition non-OIC (on treatment) to OIC scenario: naloxegol exponential - placebo 


lognormal 


exp - 


lognormal 


QALY Cost incr 


QALY 


incr 


Cost 


ICER av time 


on 


treatment 


(weeks) 


time till no 


one on 


treatment  


(weeks) 


Placebo 2.665 £996    15.48 220 


Naloxegol 2.686 £1,272 0.021 £276 £13,143 23.1 160 


Placebo + 


bisacodyl 


2.668 £970    22.44 220 


Naloxegol  + 


bisacodyl 


2.693 £1,313 0.025 £343 £13,720 28.04 160 


 


Table 54: Transition non-OIC (on treatment) to OIC scenario: naloxegol exponential - placebo 


loglogistic 


exp - 


loglogistic 


QALY Cost incr 


QALY 


incr 


Cost 


ICER av time 


on 


treatment 


(weeks) 


time till no 


one on 


treatment  


(weeks) 


Placebo 2.665 £       999 


   


14.72 220 


Naloxegol 2.686 £    1,272 0.021 £       273 £ 13,000 23.1 160 


Placebo + 


bisacodyl 2.668 £       975 


   


21.28 


220 


Naloxegol  + 


bisacodyl 2.693 £    1,313 0.025 £       338 £ 13,520 28.04 


160 


 


5.4 Conclusions of the cost-effectiveness section 


The economic model described in the CS is considered by the ERG to meet the NICE reference case 


to a reasonable extent and is in line with the decision problem specified in the scope. Reviewing the 


overall evidence, the ERG confirmed that there was no existing cost-effectiveness model for 


naloxegol for the anticipated indication.  


The ERG assessment indicated that the model was generally well presented and reported. 


The population studied in the cost-effectiveness is the same as the licensed indication but narrower 


than the population discussed in the final scope (ie adults with opioid-induced constipation). The ERG 


questions to what extent the trial definition of inadequate response to laxatives (ie taking at least one 


laxative class for a minimum of four days during the two weeks prior to the screening period) matches 


with clinical practice. However, explorative analysis showed that when inadequate response is 


redefined as at least two laxative classes previously, the outcomes hardly change. 


However, explorative analysis showed that the outcomes hardly change when inadequate response is 


redefined as inadequate response from at least two classes of laxatives for ≥4 days in the two weeks 


prior to study entry or reported unsatisfactory laxation from ≥1 additional laxative class from the 


six month OIC history prior to screening. 


On the other hand, the ERG agrees with the adopted response definition (three or more SBMs per 


week in at least three out of the last four weeks) instead of the clinical definition, in which also a 


change from baseline of one SBM is required. The advantage of the model definition of response is 


that it only incorporates absolute health states, not relative to baseline. However, HRQoL analysis 
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indicates that the health state non-OIC is too broad to be homogeneous with regards to quality of life. 


In the current definition only nine SBMs should occur over a 28 day period to be classified as a 


responder (ie move to the non-OIC on treatment state). But patients who have 28 SBM in these 28 


days are in the same health state and thus are assumed to have the same quality of life as those with 


only nine SBM. This appears unlikely to the ERG.  


Furthermore, the impact of permitted switching between different treatments, which would help place 


naloxegol at a favourable position in the care pathway, is not addressed in the CS. The company 


indicated that permitted switching and the optimum position of naloxegol in the care pathway were 


not considered necessary. The ERG disagrees with the response received from the company. 


The company indicated that the most clinically relevant scenario is the naloxegol (25 mg) plus 


bisacodyl in comparison with placebo plus bisacodyl. The company stated the comparison of 


naloxegol to placebo was selected in the base case analysis, since it was an appropriate regimen that 


reflects the design and endpoints of the KODIAC 4 and 5 trials. The base case was then built on to 


consider the use of bisacodyl with both the placebo and naloxegol in the model (as the most clinically 


relevant scenario). Hence, the company’s consideration of the base case was based on the regimen 


choices with the least unknowns and assumptions (naloxegol 25 mg versus placebo).  


However, the ERG would argue that naloxegol minus bisacodyl is neither clinically relevant nor 


consistent with the KODIAC 4 and 5 trials. Clinically it would seem implausible to prescribe 


naloxegol without bisacodyl (or some other rescue medication) given that rescue medication might be 


needed.  As for the trial, rescue medication was permitted in all arms and therefore there was no such 


arm as naloxegol minus bisacodyl in the KODIAC 4 and 5 trials.  However, by redefining a base case 


which fits the trial, ie naloxegol (25 mg) plus bisacodyl in comparison with placebo plus bisacodyl 


using SBM as measure of response, the ERG was able to show that this only increased the base case 


ICER by £65.  


The inputs for the model are mainly derived from KODIAC 4 and 5 trials and literature. However, 


resource utilisation values are not based on a systematic search of the literature. In general, the ERG 


observed that the uncertainty is about the cost values that were used for adverse events (AEs) and cost 


parameters for constipation. AE calculations are not transparent, and the large difference between GP 


omnibus and the BOI study lack explanation. The ERG believes that a literature search is vital to 


address the shortcomings of resource utilisation in the model. 


Sensitivity analyses revealed that transition probabilities, costs and adverse events have little to no 


effect on the ICER. However, the utility estimates were influential on the cost-effectiveness results. 


Changing the utility assumptions had profound impact on the ICERs. In particular, the ICER is most 


sensitive to the in- or exclusion of a separate treatment effect for naloxegol on HRQoL. According to 


the ERG, the most plausible explanation is that the non-OIC (on treatment) state is too broad, thus 


including a heterogeneous group of patients. The most preferable approach to dealing with this would 


have been to refine the non-OIC (on treatment) state by splitting it in two states and deriving 


treatment unspecific, health state specific utility values. However, it is the ERGs view that in the 


absence of such a more refined Markov model, the current approach with treatment specific utilities is 


a reasonable alternative. 


The cost-effectiveness results were generally robust. The ERG sensitivity and scenario analyses 


revealed that none resulted in central ICERs that varied from the company’s results in any meaningful 


way. However, the ERG requested to have a full MTC to have a comparable assessment of all ICERs. 


The company did not agree to perform a full MTC by including placebo from the KODIAC trials. 


Therefore, the cost-effectiveness results presented in this study are not comparable and given the 
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conclusions formulated in Section 4.4 the health economic outcomes of naloxegol versus 


methylnaltrexone and naltrexone/oxycodone should be interpreted with care.   
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6 IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND ECONOMIC 


ANALYSES UNDERTAKEN BY THE ERG  


None of the additional clinical and economic analysis undertaken by the ERG resulted in central 


ICERs that varied from the company’s results in any meaningful way. 
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7 OVERALL CONCLUSIONS 


The two main trials presented in the company’s submission (KODIAC 4, KODIAC 5) were RCTs 


comparing naloxegol with placebo. No direct evidence from head-to-head trials to any of the 


comparators defined in the final scope was available. Furthermore, studies included for indirect 


comparisons assessed different populations, as detailed in Section 4.1.2 of this report. 


In anticipation of the license by EMA, the population was defined as ‘adults with opioid-induced 


constipation who have had an inadequate response to laxative(s)’. However, the definition of LIR 


remains unclear to the ERG (as detailed in Section 2.2 of this report). The eligible population in the 


CS is based on a broad definition of LIR in OIC rather than the total OIC population (as referred to in 


the scope). External validity of results would have been more seriously compromised had a more 


restrictive definition of LIR been used but, nevertheless it is evident that important evidence may have 


been overlooked by restricting searches to any definition of LIR. 


Compared to the final scope some outcomes were not clearly considered and/or reported in the CS, eg 


effects on analgesic efficacy. 


It should be noted that studies including patients with malignancies leading to opioid-induced 


constipation were not included. While this might allow better comparability, the presented evidence 


does not allow any firm conclusion regarding these patients. 


As detailed in Section 4.1.1 of this report, the ERG still concerns regarding the comprehensiveness of 


searches for comparator treatments. In addition, studies comparing two comparators to each other 


which could have been contributed to a MTC have not been included. Unfortunately, the ERG does 


not have the time or recourses to conduct and screen new searches. Therefore, the implications of 


these limitations are not known.  


The economic model described in the CS is considered by the ERG to meet the NICE reference case 


to a reasonable extent and is in line with the decision problem specified in the scope. The ERG 


assessment indicated that the model was generally well presented and reported. 


The company used the comparison of naloxegol to placebo as the base case analysis, since it was 


deemed an appropriate regimen that reflects the design and endpoints of the KODIAC 4 and 5 trials.  


However, the ERG considers this a faulty choice, as naloxegol minus bisacodyl is neither clinically 


relevant nor consistent with the KODIAC 4 and 5 trials (as rescue medication was permitted in all 


arms).  However, by redefining a base case which fits the trial, ie naloxegol (25 mg) plus bisacodyl in 


comparison with placebo plus bisacodyl using SBM as measure of response, the ERG was able to 


show that this only increased the base case ICER by £65.  


The various sensitivity and scenario analyses revealed that the ICER is relatively robust against 


changes in most input values but quite sensitive to changes in the utility vales applied to the non-OIC 


health states. Using treatment and time independent utility values increased the ICER significantly, 


from £10,849 to £38,921. However, the ERG considers the treatment and time dependent utility 


values more valid for the current assessment, given the rather heterogeneous health state non-OIC. 


7.1 Implications for research 


There is an apparent lack of RCTs in patients with laxative inadequate response (LIR) comparing 


naloxegol with any of the relevant comparators defined in the final scope, ie oral laxative treatment 


without naloxegol; peripheral mu-opioid receptor antagonists (methylnaltrexone); opioid analgesic 


and opioid receptor antagonist combinations (naloxone-oxycodone); rectal interventions (eg 


suppositories and enemas). These trials would not only allow direct comparisons of two or more 







CONFIDENTIAL UNTIL PUBLISHED 


108 


treatments but would also contribute to MTC for this clinical problem and would allow a full 


incremental analysis of the cost-effectiveness. 
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http://www.euroqol.org/uploads/media/Proc01Copen20WittrupJensen.pdf

http://www.medicinescomplete.com/

http://www.pssru.ac.uk/pdf/uc/uc2011/uc2011.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000870/WC500050562.pdf

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000870/WC500050562.pdf
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APPENDIX 1: ERG SEARCH STRATEGIES 


The ERG undertook the following search to investigate whether the Economic filter utilised in the 


Medline & Embase searches reported in Section 10.10 may have been overly restrictive. 


Database: Embase (Ovid SP): 1974-2015/1/12 


Searched: 13.01.2015 


1     'constipation'.mp. or 'constipation'/exp or 'ileus'/exp or  


'gastrointestinal motility'/exp or 'gastrointestinal transit'/de or  


'gastrointestinal tract'/exp or 'gastric emptying'/exp or 'colonic diseases,  


functional'/exp or opioid NEAR2 'bowel dysfunction'.ti,ab. (65399) 


2     (Constipation or Dyschezia or obstipation or "rectal constipation" or "slow  


transit constipation").ti,ab. (26588) 


3     (non*selective adj2 opioid antagonists).ti,ab. (9) 


4     exp narcotic antagonist/ (54293) 


5     opioid antagonist.ti,ab. (3204) 


6     (opioid adj2 receptor*).ti,ab. or exp opiate receptor/ (37019) 


7     delta opiate receptor/ (4805) 


8     kappa opiate receptor/ or mu opiate receptor/ (12076) 


9     pamora.ti,ab. (8) 


10     pegylated naloxol conjugate.ti,ab. (0) 


11     exp serotonin 4 agonist/ or secretagogue/ (793) 


12     (pentazocine or nalbuphineor buprenorphine or dezocine or  


butorphanol).ti,ab. (4146) 


13     exp 17 methylnaltrexone/ (681) 


14     (methylnaltrexone or relistor).ti,ab. (375) 


15     exp naloxone/ (36776) 


16     (naloxone or narcan or nalone or narcanti).ti,ab. (23540) 


17     exp alvimopan/ (531) 


18     (alvimopan or entereg or adl 8 2698 or adl 82698 or ly 246736 or  


ly246736).ti,ab. (211) 


19     exp naltrexone/ (11499) 


20     (naltrexone or antaxone or pti 555 or celupan or morviva or revia or  


depade or vivitrol).ti,ab. (6678) 


21     exp nalmefene/ (973) 


22     (nalmefene or nalmetrene or revex or cervene or arthrene or  


incystene).ti,ab. (353) 


23     or/3-22 (81471) 


24     exp prucalopride/ (651) 


25     (prucalopride or resolor).ti,ab. (310) 


26     exp lubiprostone/ (654) 


27     (lubiprostone or amitiza or "ru 0211" or td 1211 or nktr 118).ti,ab. (331) 


28     exp linaclotide/ (400) 


29     linaclotide.ti,ab. (268) 


30     exp tapentadol/ (685) 


31     (tapentadol or nucynta or palexia or tapenta or targin or arginact or alks  


37 or adl5945 or 'adl 5945).ti,ab. (461) 


32     or/24-31 (2183) 


33     (Laxative or purgative or bisacodyl or senna or sennoside or polyethylene  


glycol 3350 or docusate or lactulose or mannitol or sorbitol or magnesium citrate  


or sodium picosulfate or magnesium hydroxide or psyllium or methylcellulose or  


polycarbophil).ti,ab. (40050) 


34     (naloxegol or MOVANTIK or moventig or NKTR-118).mp. (63) 


35     exp naloxegol/ (47) 
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36     laxative.mp. or exp laxative/ (122436) 


37     (suppositor* or enema*).mp. (26462) 


38     "manual evacuation".mp. (66) 


39     (cost minimi?ation analys* or (cost-minimi?ation adj1 analys*)).mp. (2864) 


40     exp "cost benefit analysis"/ (66093) 


41     ((cost benefit adj1 analys*) or (cost-benefit adj1 analys*)).mp. (67814) 


42     (cost utility analys* or (cost-utility adj1 analys*)).mp. (6555) 


43     "cost utility analysis"/ or economic evaluation/ (14933) 


44     ((cost-effective* adj1 analys*) or "cost adj1 effectiveness adj1  


analys*").mp. (105024) 


45     "cost effectiveness analysis"/ (102787) 


46     or/39-45 (172174) 


47     ((economic or pharmacoeconomic) adj1 (evaluation or assessment or analys?s  


or stud*)).mp. (22204) 


48     ("CEA" or "CMA" or "CBA" or "CUA" or "CCA").mp. (49927) 


49     exp decision theory/ or "decision tree"/ (7734) 


50     decision tree.mp. (8895) 


51     economic model.mp. (1930) 


52     (markov or deterministic).mp. (25649) 


53     ((transition adj1 probabilit*) or (health adj1 stat*) or (sensitivity adj1  


analys*) or (health adj1 outcome)).mp. (214924) 


54     ((patient level or patient-level or discrete event or discrete-event) adj1  


simulat*).mp. (681) 


55     (incremental-cost or incremental cost).mp. (9440) 


56     ("ICER" or "QALY" or "DALY" or "WTP" or "TTO").mp. (12840) 


57     or/48-56 (301681) 


58     47 and 57 (6720) 


59     46 or 58 (172954) 


60     1 or 2 (65631) 


61     or/33-38 (171771) 


62     23 or 32 or 61 (252488) 


63     59 and 60 and 62 (189) Original company search strategy 


64     health-economics/ (34113) 


65     exp economic-evaluation/ (220054) 


66     exp health-care-cost/ (212147) 


67     exp pharmacoeconomics/ (170813) 


68     or/64-67 (494246) 


69     (econom$ or cost or costs or costly or costing or price or prices or  


pricing or pharmacoeconomic$).ti,ab. (639804) 


70     (expenditure$ not energy).ti,ab. (25202) 


71     (value adj2 money).ti,ab. (1471) 


72     budget$.ti,ab. (25423) 


73     or/69-72 (664853) 


74     68 or 73 (942161) 


75     letter.pt. (864853) 


76     editorial.pt. (462134) 


77     note.pt. (578543) 


78     or/75-77 (1905530) 


79     74 not 78 (852409) 


80     (metabolic adj cost).ti,ab. (941) 


81     ((energy or oxygen) adj cost).ti,ab. (3242) 


82     ((energy or oxygen) adj expenditure).ti,ab. (21091) 


83     or/80-82 (24429) 


84     79 not 83 (847170) 


85     exp animal/ (19684531) 
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86     exp animal-experiment/ (1822652) 


87     nonhuman/ (4426163) 


88     (rat or rats or mouse or mice or hamster or hamsters or animal or animals  


or dog or dogs or cat or cats or bovine or sheep).ti,ab,sh. (4915004) 


89     or/85-88 (21093242) 


90     exp human/ (15373570) 


91     exp human-experiment/ (332721) 


92     90 or 91 (15375000) 


93     89 not (89 and 92) (5719199) 


94     84 not 93 (781617) 


95     60 and 62 and 94 (917) Company strategy run with alternative economics filter 


 


ERG Economic filter: 


Centre for Reviews and Dissemination. Search strategies: NHS EED EMBASE using OvidSP 


(economics filter) [Internet]. York: Centre for Reviews and Dissemination; 2014 [accessed 2.6.14]. 


Available from: 


http://www.crd.york.ac.uk/crdweb/searchstrategies.asp#nhseedembase 


Further critique of company’s searches 


All strategies 


 Limited use of truncation, brand names & synonyms ie Constipation instead of constipat$. 


The use of MeSH and Emtree may have mitigated the effect of some of these omissions, but 


without rerunning searches the ERG is unable to say what impact this may have had on the 


recall of results. 


Clinical Effectiveness (6.1 & 10.2)/ MTC (6.7 & 10.4) 


 In the response to clarification the company confirmed that the Medline search was run on 


Pubmed not Ovid as initially reported 


Cost Effectiveness (7.1 & 10.10) 


 In the Medline search Lines #16 & #17 the inclusion of the drug Naloxone appear to be 


redundant as this also appears in lines #13 & #14. In the case of #16 & #17 it appears that this 


should have read as Naltrexone. As it is  included in the remaining strategies it is unlikely to 


have impacted on the overall recall of results 


HRQoL (7.4.5 & 10.12) 


Failure to combine line #26: (“quality adjusted” or “disability adjusted”) in both the Medline & 


Cochrane searches, however it is unlikely that this would have impacted on the overall recall of 


results 


  



http://www.crd.york.ac.uk/crdweb/searchstrategies.asp#nhseedembase
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APPENDIX 2: SUMMARY LIST OF COST-EFFECTIVENESS EVALUATIONS 


None of the included studies evaluated the cost-effectiveness of naloxegol. Four studies evaluated the 


cost-effectiveness of naloxone-oxycodone (OXN) versus oxycodone alone (OXY)
51, 52, 55


 and a single 


study
53


 evaluated the cost-effectiveness of methylnaltrexone bromide (MNTX) plus standard care 


(SOC) versus SOC alone. All studies used a time horizon of ≤1 year. Two studies, Gerlier 2009
55


 and 


Dunlop 2013
54


 evaluated the cost-effectiveness of OXN versus OXY in Belgium/Netherlands and the 


UK, respectively. However, both were conference abstracts and were not available for full paper 


review. Due to insufficient data reported in these abstracts, the modelling methods and inputs used, 


they were excluded from the analysis. Earnshaw 2010
53


 evaluated the cost-effectiveness of MNTX 


versus SOC in OIC patients in the Netherlands. The healthcare system in the Netherlands was deemed 


to be different than that of the England and Wales, and was excluded.  


Of the two remaining UK studies, one presented a cohort model
52


 and another used a decision 


analytical model
51


. The two models took a UK NHS payer perspective, and both evaluated the cost-


effectiveness of naloxone-oxycodone compared with oxycodone alone.
51


 The clinical data used in the 


models were sourced from RCTs. In the SMC for naloxone-oxycodone (Targinact®) model
1, 27


, the 


health states were defined in terms of use of laxatives, and utilities were used from different sources 


that were not comparable with one another. Dunlop 2012 et al
52


 used two health states in their model; 


constipated and non-constipated in both treatment groups. The constipated state was modelled by 


defining normal bowel functioning as a BFI score ≤28.8. The model used SF-36 utility data collected 


from a trial and mapped to EQ-5D. 


In general, the two studies though relevant to decision making in England and Wales did not address 


the cost effectiveness of naloxegol. The cost-effectiveness analysis submitted to the SMC for 


naloxone-oxycodone (Targinact®) in patients with severe pain did not gain acceptance, as the 


economic evidence submitted by the company was not, in the SMC’s assessment, robust enough. 


Dunlop et al 2012
52


 demonstrated an improved methodology in their model by using utility data from 


trial rather than published literature. However, an important limitation of this model is the method of 


estimation of the cost of OIC. The base case analysis estimated constipation costs based on a survey 


of perceptions of UK primary physicians, and did not clearly define treatment duration or resource 


use. It is therefore possible that the UK costing data could have underestimated the true cost of OIC.  
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APPENDIX 3: PHILLIPS ET AL CHECKLIST 


Results of assessing the company’s report based on the checklist by Phillips et al 


1. Is there a clear statement of the decision problem?  


Yes, the decision problem is clearly stated.  


2. Is the objective of the evaluation and model specified consistent with the stated decision 


problem?  


Yes. 


3. Is the primary decision-maker specified?  


Yes.  


4. Is the perspective of the model stated clearly?  


Yes. 


5. Are the model inputs consistent with the stated perspective?  


Yes 


6. Has the scope of the model been stated and justified?  


Yes. 


7. Are the outcomes of the model consistent with the perspective, scope and overall 


objective of the model?  


Yes. 


8. Is the structure of the model consistent with a coherent theory of the health condition 


under evaluation?  


Yes.  


9. Are the sources of data used to develop the structure of the model specified?  


Yes 


10. Are the causal relationships described by the model structure justified appropriately?  


Yes 


11. Are the structural assumptions transparent and justified?  


Yes. 


12. Are the structural assumptions reasonable given the overall objective, perspective and 


scope of the model?  


Yes. 


13. Is there a clear definition of the options under evaluation?  


No, comparator treatment options are presented as scenarios.  


14. Have all feasible and practical options been evaluated?  


Yes. 
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15. Is there a justification for the exclusion of feasible options?   


NA. 


16. Is the chosen model type appropriate given the decision problem and specified causal 


relationships within the model?   


Yes. 


17. Is the time horizon of the model sufficient to reflect all important differences between 


options?  


Yes. A time horizon of 5 years deemed sufficient.  


18. Are the time horizon of the model, the duration of treatment and the duration of 


treatment effect described and justified?  


Yes. 


19. Do the disease states (state transition model) or the pathways (decision tree model) 


reflect the underlying biological process of the disease in question and the impact of 


interventions?  


Yes, though the non-OIC health state might be too broad. 


20. Is the cycle length defined and justified in terms of the natural history of disease?   


Yes. 


21. Are the data identification methods transparent and appropriate given the objectives of 


the model?  


Yes 


22. Where choices have been made between data sources, are these justified appropriately?  


Yes, 


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


***************************. 


23. Has particular attention been paid to identifying data for the important parameters in 


the model?   


Yes. 


24. Has the quality of the data been assessed appropriately?  


No, the quality assessment was not undertaken for all data in the model.  


25. Where expert opinion has been used, are the methods described and justified? 


Yes, but the explanations are provided mostly in the clarification letter.  


26. Is the data modelling methodology based on justifiable statistical and epidemiological 


techniques?  


Yes 


27. Is the choice of baseline data described and justified?  


Yes.  
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28. Are transition probabilities calculated appropriately?  


Not. Neither sources nor ratio calculations were appropriate.  


29. Has a half-cycle correction been applied to both cost and outcome?  


Yes. 


30. If not, has this omission been justified?  


NA. 


31. If relative treatment effects have been derived from trial data, have they been 


synthesised using appropriate techniques?  


Yes.  


32. Have the methods and assumptions used to extrapolate short-term results to final 


outcomes been documented and justified?  


Yes.  


33. Have alternative extrapolation assumptions been explored through sensitivity analysis?  


Yes.  


34. Have assumptions regarding the continuing effect of treatment once treatment is 


complete been documented and justified?  


No.  


35. Have alternative assumptions regarding the continuing effect of treatment been 


explored through sensitivity analysis?  


No.  


36. Are the costs incorporated into the model justified? 


No. There was a substantial difference between costs used in the base case and the scenario analysis.  


37. Has the source for all costs been described?  


Yes, but mostly in the clarification letter.  


38. Have discount rates been described and justified given the target decision-maker?  


Yes. 


39. Are the utilities incorporated into the model appropriate?  


Yes. 


40. Is the source for the utility weights referenced?  


Yes.  


41. Are the methods of derivation for the utility weights justified?  


Yes.  


42. Have all data incorporated into the model been described and referenced in sufficient 


detail?  


No.  
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43. Has the use of mutually inconsistent data been justified (ie are assumptions and choices 


appropriate)?  


No. 


44. Is the process of data incorporation transparent?  


No. The incorporation of transition probabilities in the model was not transparent.  


45. If data have been incorporated as distributions, has the choice of distribution for each 


parameter been described and justified?  


Yes.  


46. If data have been incorporated as distributions, is it clear that second order uncertainty 


is reflected?  


Yes 


47. Have the four principal types of uncertainty been addressed?  


No.  


48. If not, has the omission of particular forms of uncertainty been justified?  


No.  


49. Have methodological uncertainties been addressed by running alternative versions of 


the model with different methodological assumptions?  


Yes.  


50. Is there evidence that structural uncertainties have been addressed via sensitivity 


analysis?  


Yes. Several alternative scenarios have been run for different structural assumptions in order to 


explore their impact on the model outcomes. 


51. Has heterogeneity been dealt with by running the model separately for different 


subgroups?  


Yes 


52. Are the methods of assessment of parameter uncertainty appropriate?  


Yes. 


53. If data are incorporated as point estimates, are the ranges used for sensitivity analysis 


stated clearly and justified?  


No. They were clearly stated but not justified. Moreover, in the CS parameter values were varied 


±20% to the base case value. In response to the clarification letter (Section C – Question 63), the 


univariate sensitivity analysis was performed with parameter variation based on 95% confidence 


intervals. 


54. Is there evidence that the mathematical logic of the model has been tested thoroughly 


before use?  


Yes 
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55. Are any counterintuitive results from the model explained and justified? 


Yes 


56. If the model has been calibrated against independent data, have any differences been 


explained and justified?  


NA 


57. Have the results of the model been compared with those of previous models and any 


differences in results explained? 


NA. The Company developed a de novo model to assess the potential cost effectiveness of naloxegol. 


None of the previous models (identified by literature search) were relevant for the decision problem.  
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ERRATUM TO 


Naloxegol for treating opioid-induced constipation 


Erratum by the ERG in response to revised table 45 
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Erratum (09/02/2015) 


The original version of this ERG report was completed and submitted on 21 January 2015.  


The ERG received the company’s proforma for comments of factual errors on the ERG report on 


02 February 2015. In issue 9 (Clarification of KODIAC data used in MTC/indirect comparisons), the 


company stated that “the The ERG correctly identifies an inconsistency between the data provided and 


the data used in the MTC analysis and indirect comparisons”. Therefore, the company provided a revised 


table 45 with the correct data. This leads to the following changes in the ERG report: 


 a revised first paragraph of section 1.7 of the ERG report, 


 a revised paragraph in section 4.3 of the ERG report, 


 a revised paragraph in section 4.4 of the ERG report, 


 a revised paragraph in section 4.5 of the ERG report. 


In preparation of the pre-meeting briefing on 10 February 2015, the ERG prepared table A1 comparing 


results for naloxegol and placebo from table 45 of the original company’s submission (ITT population) 


with the results presented in the revised table 45 (LIR population). This shows more favourable results 


for naloxegol in the LIR subpopulation compared with the ITT population. 


 


1.7 Summary of exploratory and sensitivity analyses undertaken by the ERG 


The ERG was able to replicate and check the results of the indirect and MTC analyses. Results of the ERG 


were consistent with the results reported in the CS. However, the MTC compares the LIR population for 


naloxegol with the general population for the comparators. Effectiveness of naloxegol vs. placebo is 


more favourable in the LIR population than in the ITT population. Therefore, the results of naloxegol in 


the MTC are overestimated. 


(…) 


 


4.3  Critique of trials identified and included in the indirect comparison and/or multiple 


treatment comparison 


(...) 


ERG Comment (similarity of population): The population of each included trial was outlined in Tables 43 


and 47 of the CS. Overall the studies were similar; the studies were of non-malignant pain largely due to 


back pain. It would have been advantageous to further analyse population on the basis of baseline 


characteristics (for pain intensity, opioid dose, duration of opioid use, duration of OIC, previous laxative 


use). The ERG checked the study reports for this data but no characteristics were consistently reported 


between trials to make this useful. Further scrutiny of the trials indicated that Meissner et al43 reported 


results from cancer pain in approximately 3% of patients. It is unclear why this trial has been included 


since malignant pain was used as an exclusion criterion for feasible studies. The percentage of patients is 


probably low enough for this to not be a concern to the overall results. In KODIAC 4 and 5 the population 
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of patients is clearly stated as ‘data for the LIR and LIR+3 step opioid subgroup is [sic!] included in the 


MTC’ (Table 43). In the revised table 45, the company presents data for the LIR population in the 


naloxegol trials and the data for the ITT population in the comparator trials. Therefore, the populations 


in the MTC are not similar which leads to an unfair comparison. 


 (…) 


 


4.4  Critique of the indirect comparison and/or multiple treatment comparison 


(…) 


ERG Comment (indirect and MTC analyses): The ERG was able to replicate and check the results of the 


indirect and MTC analyses. Results of the ERG were consistent with the results reported in the CS. 


However, the MTC compares the LIR population for naloxegol with the general population for the 


comparators. Effectiveness of naloxegol vs. placebo is more favourable in the LIR population than in the 


ITT population. Therefore, the results of naloxegol in the MTC are overestimated. 


(…) 


 


4.5  Additional work on clinical effectiveness undertaken by the ERG 


The ERG replicated and checked the results of the indirect and MTC analyses. Results of the ERG were 


consistent with the results reported in the CS. However, the MTC compares the LIR population for 


naloxegol with the general population for the comparators. Effectiveness of naloxegol vs. placebo is 


more favourable in the LIR population than in the ITT population. Therefore, the results of naloxegol in 


the MTC are overestimated. 







Table A1: Summary of results from studies used to conduct the comparisons 


(Modified from table 45 to compare ITT population with LIR population in naloxegol) 


Outcome Naloxegol Naloxegol 


(ITT population,  


from table 45 of the CS) 


(LIR population,  


from revised table 45) 


KODIAC 4 KODIAC 5 KODIAC 4 KODIAC 5 


Mean change from baseline in 
SBMs/week (4–12 weeks) 


Higher values favourable 


Naloxegol 12.5 mg, OD, 
n=213: 2.5 


Naloxegol 25 mg OD, 
n=214: 3.3 


Placebo, n=214: 1.8 


Naloxegol 12.5 mg, OD, 
n=232: 2.5 


Naloxegol 25 mg OD, 
n=232: 3.2 


Placebo, n=232: 1.8 


Naloxegol 12.5 mg, OD, 
n=114: 2.6 


Naloxegol 25 mg OD, 
n=117: 3.5 


Placebo, n=118: 2.0 


Naloxegol 12.5 mg, OD, 
n=122: 2.7 


Naloxegol 25 mg OD, 
n=121: 3.6 


Placebo, n=120: 2.2 


SBM response
†
 over 4 weeks (%) 


Higher values favourable 


Naloxegol 12.5 mg, OD, 
n=213: 39.44% 


Naloxegol 25 mg OD, 
n=214,: 43.46% 


Placebo, n=214: 26.64% 


Naloxegol 12.5 mg, OD, 
n=232: 33.19% 


Naloxegol 25 mg OD, 
n=232: 33.62% 


Placebo, n=232: 25.43% 


Naloxegol 12.5 mg, OD, 
n=114: 45.22% 


Naloxegol 25 mg OD, 
n=117,: 45.30% 


Placebo, n=118: 27.97% 


Naloxegol 12.5 mg, OD, 
n=122: 37.60% 


Naloxegol 25 mg OD, 
n=121: 34.68% 


Placebo, n=120: 24.79% 


CSBM response
‡
 at 4 weeks (%) 


Higher values favourable 


Naloxegol 12.5 mg, OD, 
n=213: 26.1% 


Naloxegol 25 mg OD, 
n=214,: 32% 


Placebo, n=214: 21.3% 


Naloxegol 12.5 mg, OD, 
n=232: 27.7% 


Naloxegol 25 mg OD, 
n=232: 25.1% 


Placebo, n=232: 19.7% 


Naloxegol 25 mg OD, 
n=117,: 35.04% 


Placebo, n=118: 22.03% 


Naloxegol 25 mg OD, 
n=121: 41.32% 


Placebo, n=120: 18.33% 


DAEs, 4-12 weeks (%) 


Lower values favourable 


Naloxegol 12.5 mg, OD, 
n=211: 4.3% 


Naloxegol 25 mg OD, 
n=214,: 10.3% 


Placebo, n=213: 4.7% 


Naloxegol 12.5 mg, OD, 
n=230: 4.8% 


Naloxegol 25 mg OD, 
n=232: 10.3% 


Placebo, n=231: 4.8% 


Naloxegol 12.5 mg, OD, 
n=114: 4.4% 


Naloxegol 25 mg OD, 
n=117,: 9.4% 


Placebo, n=118: 4.2% 


Naloxegol 12.5 mg, OD, 
n=123: 2.4% 


Naloxegol 25 mg OD, 
n=124: 10.5% 


Placebo, n=120: 5.8% 


TEAEs, 4 weeks (%) 


Lower values favourable 


Naloxegol 25 mg, OD, 
n=204: 48% 


Placebo, n=195: 35% 


Naloxegol 25 mg, OD, 
n=213: 58% 


Placebo, n=203: 36% 


Naloxegol 12.5 mg, OD, 
n=114: 30.7% 


Naloxegol 25 mg, OD, 
n=117: 47% 


Placebo, n=118: 32.2% 


Naloxegol 12.5 mg, OD, 
n=123: 40.7% 


Naloxegol 25 mg, OD, 
n=124: 54% 


Placebo, n=120: 36.7% 


Abbreviations: BD, twice daily; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse event; FRC, fixed ratio combination; MNTX, 
methylnaltrexone; OD, once daily; PR, prolonged release; QAD, every other day; SBM, spontaneous bowel movement;  
†
 Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. ‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks 
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Issue 1 Definition of laxative inadequate response (LIR)  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Naloxegol is indicated for the 
treatment of opioid-induced 
constipation (OIC) in adult patients 
who have had an inadequate 
response to laxative(s). 


The definition of inadequate 
response to laxatives that is within 
the products Summary of Product 
Characteristics and therefore 
accepted by the EMA is “in the two 
weeks prior to first study visit 
patients had to have reported 
concurrent OIC symptoms of at 
least moderate severity while 
taking at least one laxative class 
for a minimum of four days during 
the pre study period.” 


It is factually incorrect to refer to 
the NICE definition of refractory 
constipation (NICE definition 
indicates you would use 
two agents to be used at 
maximum dose for a sustained 
period (six months) before 
deciding that treatment had failed) 
which forms part of the 
recommendation for lubiprostone 
and prucalopride in relation to 
naloxegol.  


Reference to the NICE definition of refractory 
constipation should be deleted from the ERG 
report as it is inconsistent with the licensed 
indication for naloxegol and with the clinical 
evidence supporting the product.  


The NICE definition appears on pages 9 and 
18. 


  


The final scope for the naloxegol 
appraisal does not explicitly state the 
definition cited in the ERG report as 
a clinically appropriate population for 
naloxegol. In addition, the definition 
quoted is from previous appraisals 
for lubiprostone [TA318] and 
prucalopride [TA211] which are not 
listed in the final scope for the 
naloxegol appraisal as “Related 
NICE recommendations and NICE 
pathways”; indeed the lubiprostone 
STA cited is only for its appraisal 
within OIC. As a result, it is 
AstraZeneca’s belief that NICE 
themselves neither mandated, nor 
recommended, the use of any past 
precedent for defining laxative 
inadequate response for the 
naloxegol STA.  


Naloxegol should be assessed in line 
with its licensed indication and this 
includes the LIR definition as defined 
in the SmPC.  


During the Scientific Advice 
procedure, CHMP advised that 
classification of patients according to 
baseline response to laxatives is 
clinically relevant and that 
stratification based on prior use of 
laxative and baseline laxative 
response is supported.  


As there is no precedent in the 


Not a factual error  


The ERG quoted from the file 
‘Consolidated definition of 
laxative inadequate response’ 
which was provided by the 
company. 
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medical/scientific literature, 
professional society guidelines or in 
regulatory decisions for such 
classifications, AstraZeneca set out 
to construct definitions and a 
classification method by consulting 
an advisory board of 5 expert 
gastroenterologists and a palliative 
care nurse This advisory board was 
convened prior to protocol 
development and the final protocol 
definition was reached with the 
agreement of the EMA that it was 
acceptable. 


The consultants recommended a 
series of investigator-initiated 
questions to patients that would 
determine the patient's laxative-
response status. The stool domain of 
the Patient Assessment of 
Constipation - Symptoms (PAC-
SYM) questionnaire, a validated 
instrument for assessment of 
constipation symptoms, was used as 
the framework for forming the 
physician-initiated questions.  The 
expert gastroenterologists advised 
the team that the stool symptoms 
incorporated in the PAC-SYM would 
be appropriate for querying 
treatment response to previous 
laxative use (incomplete bowel 
movements, hard stools, straining, 
and rectal urgency). Consistent with 
PAC-SYM, a 14-day recall period 
was chosen for the physician-
initiated questions in order to 
minimise recall bias. 
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Unlike the PAC-SYM, the guided 
interview would not be a patient-
reported outcome because the 
patient's responses are interpreted 
by a medical professional and 
because it is to be used as a 
baseline assessment and not as an 
outcome assessment.  A copy of the 
Baseline Laxative Response Status 
Questionnaire (BLRSQ) was 
provided in Section 10.17 (Appendix 
17: Guidelines for determination of 
laxative response status) of the 
naloxegol STA submission.  


Subsequent to these consultations, a 
definition of LIR was developed for 
use in the clinical trial programme, 
based on inadequate response to 
laxatives as recorded on the 14-day 
LIR questionnaire (see Figure 1). 
The classification and the approach 
used to designate and assign 
patients into 1 of the 3 LIR/LAR/LUR 
categories (14-day LIR assessment 
questionnaire) are used to stratify 
patients into treatment arms in the 
naloxegol pivotal trials.  Treatment 
response among LIR patients was 1 
of the key secondary endpoints  


The LIR definition used for KODIAC 
4 and 5 therefore ensured that 
patients had trialled laxatives i.e. 
were inadequate responders, and 
were appropriate for a trial of 
naloxegol but without the need to 
persevere on standard laxatives for 
weeks or months.   







 
AstraZeneca Response to Naloxegol [ID674] ERG Report – January 2015 


 
5 


 


Unlike functional constipation when 
the underlying cause is uncertain, 
opioid induced constipation has a 
very clear causal relationship to the 
initiation of opioid analgesia.  It could 
therefore be considered illogical and 
indeed unethical to trial patients on 
conventional laxatives over several 
months when a medication with a 
mode of action that clearly acts to 
reverse the action on opioids in the 
gut is available.  
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Issue 2 Quote in CS: OIC occurs in approximately 45-80% of patients receiving opioids for non cancer pain  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG believes that the quote 
‘OIC occurs in approximately 45–
80% of patients receiving opioids 
for non-cancer pain’


13-15
, in 


Section 2.2, is misleading and the 
percentage should be 45-57%, 
according to the references 
quoted by the company and 
references identified by the 
ERG.


16
   


 


[13] Bell TJ, Panchal SJ, Miaskowski C, 
Bolge SC, Milanova T, Williamson R.   
Pain Med 2009;10(1):35-42. 
 
[14] Cook SF, Lanza L, Zhou X, Sweeney 
CT, Goss D, Hollis K, et al.  Aliment 
Pharmacol Ther 2008;27(12):1224-32. 
 
[15] Tuteja AK, Biskupiak J, Stoddard GJ, 
Lipman AG. Neurogastroenterol Motil 
2010;22(4):424-30, e96. 
 
. 


 


 


The ERG belief that the data range is different 
to that presented by AstraZeneca should be 
deleted from the report.  


The range given in the CS is valid 
and supported by the three 
references provided and 
AstraZeneca is uncertain how the 
ERG has arrived at its conclusion 
that the correct range is 45 to 57%.  


The upper end of the range is from 
the paper by Bell which gives a value 
of 81% of patients on opioids for 
non-cancer pain developing 
constipation.  There is also a value of 
45% of patients who report <3 bowel 
movements per week which is one 
definition of constipation but fails to 
consider the wider range of toher 
symptoms that contribute to 
constipation, see NICEs own 
definition.  


The other two references (Cook and 
Tuteja) both provide figures for the 
number of patients experiencing OIC 
of 57% and 47% respectively without 
any further clarification as to the 
definition of constipation nor any 
data on the number of weekly bowel 
movements.  


Tuteja reports 47% with constipation 
and again no information on <3BMs 
per week. 


It is therefore counterintuitive to 
accept the broadest constipation 
term from two papers but restrict it to 


No change needed.  


The ERG believes that 45-
57% is more likely to be 
correct based on a definition of 
less than 3 bowel movements 
per week. 
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a tighter and limited definition for a 
third paper.  


Furthermore the reference used in 
the ERG report ([16] Camilleri M, 
Drossman DA, Becker G, Webster 
LR, Davies AN, Mawe GM.  
Neurogastroenterol Motil 
2014;26(10):1386-95) is not original 
research (unlike the references 
provided in the CS) but a review that 
refers to original research.  


 


 


Issue 3 LIR definition – unclear how this definition was developed 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


On page 18 of the ERG report it 
states that the ERG, even after 
clarification was sought, was 
unclear as to how the definition of 
LIR used in the KODIAC 4 and 5 
trials was arrived at.  


The ERG appear to challenge the 
fact that the definition that is 
within the naloxegol CS 


The wording on page 18 “(even after 
clarification was sought)” should be deleted. 


The clarification questions received from ERG 
did not seek clarification on how the LIR 
definition was developed but did seek 
clarification as to why the NICE definition was 
not used (question 9). 


.  


The development of the LIR 
definition used in the KODIAC 4 
and 5 trials was explained in the 
original submission (see section 
6.3.7). 


The following information should 
further aid the ERG’s understanding 
of how the LIR definition was 
developed. 


The LIR definition used in the 
KODIAC 4 and 5 studies, and a tool 
for its assessment, was developed 
following consultation with an 
advisory board of external experts. 
This advisory board was convened 
prior to protocol development and 
the final protocol definition was 
reached with the agreement of the 


Not a factual error  
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EMA that it was acceptable.  


Unlike functional constipation when 
the underlying cause is uncertain, 
opioid induced constipation has a 
very clear causal relationship to the 
initiation of opioid analgesia.  It 
could therefore be considered 
illogical and indeed unethical to trial 
patients on conventional laxatives 
over several months when a 
medication with a mode of action 
that clearly acts to reverse the 
action on opioids in the gut is 
available. 


The LIR definition used for KODIAC 
4 and 5 therefore ensured that 
patients had trialled laxatives i.e. 
were inadequate responders, and 
were therefore appropriate for a trial 
of naloxegol but without the need to 
persevere on standard laxatives for 
weeks or months.   


 


 


Issue 4 Bisacodyl usage in OIC confirmation phase of KODIAC 4 and 5 trials 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


On page 18 of the ERG report it 
states that clarification was 
sought from the company to 
identify what proportions of 
patients in the KODIAC trials were 
receiving high dose of bisacodyl.  
The report goes on to state that 
the majority of patients were 


The text around the LIR definition should be 
separated from the text on bisacodyl usage in 
the KODIAC 4 and 5 trials as these two items 
are not directly related.  


 


The bisacodyl dosage information 
provided in response to an ERG 
clarification question related to 
usage during the OIC confirmatory 
phase of the study (i.e. the two 
weeks between recruitment and 
randomisation).  However this 
usage did not affect the LIR 


Not a factual error  


From the information provided, 
the ERG believes that a 
proportion of patients were 
classified as non-responders 
based on a relatively low dose 
of bisacodyl. 
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receiving ≥15 mg/day rather than 
≥30 mg/day and that based on all 
this evidence it would appear that 
the definition of LIR used by the 
company is a minimal definition of 
criteria for LIR.  


The reference to the bisacodyl 
dose being used is unclear as to 
whether it applies to the OIC 
confirmation phase of the study or 
when it is being used as rescue 
medication. 


 


assessment which was documented 
for the two weeks prior to the 
recruitment visit.   


As currently written in the ERG 
report there is suggestion of a link 
between bisacodyl usage in the OIC 
confirmatory period and the 
assessment of a patient’s LIR status 
when in fact no such link exists.  


 


 


Issue 5 Use of language such as “anticipated” or “intended” in relation to naloxegol’s licensed indication 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


On page 10 the ERG report 
states, “and anticipated licensed 
population”, as well as similar 
language on page 28, “reflect the 
intended license”.  


Though AstraZeneca recognise 
that at the time of original 
submission on November 7


th
 2014 


this was factually accurate, the 
use of such anticipatory and 
conditional wording is no longer 
necessary given the EC approved 
an indication of naloxegol as of 
December 2014. As this report is 
dated completed 21/01/2015 all 
references to a license should be 
to an approved indication. 


All references to “anticipated”, “intended” or 
synonyms thereof should be removed and the 
license or indication referred to definitively 
rather than conditionally as “the licensed 
population” or “the license”. 


 


Though the ERG report highlights 
EC approval, e.g. page 17, the use 
of conditional, anticipatory language 
has the potential to mislead and 
cause readers to assume the 
patient population or the license of 
naloxegol is not final and may still 
be mutable. As EC approval has 
been granted in a clearly defined 
licensed population this is not the 
case and any potential for confusion 
can be avoided. 


Not a factual error  


Quoted from the CS and the 
ERG report clearly states the 
EC approval (e.g. page 17). 
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Issue 6  Generalisability for the OIC Cancer patient population  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Pg 11 and Pg 98 of the ERG 
report -the ERG thinks it is 
questionable to assume that 
efficacy (as demonstrated in 
previous studies of 
methylnaltrexone and naloxone-
oxycodone, in Section 1.4 in the 
CS), safety and utility estimates 
(as they include a time and 
treatment effect interaction) could 
be kept similar for cancer pain 
patients. For simplicity reasons, 
the company maintained the 
efficacy, AE rates and all 
transition probabilities (A, B, C, D 
and E) the same as non-cancer 
population. Hence, the ERG does 
not believe that the current model 
is generalisable to cancer patients 
based on current model inputs & 
assumptions.  


 


Suggest adding “However the CHMP has 
granted naloxegol a licensed indication to be 
used in cancer patients for there is no scientific 
rationale to expect the pharmacodynamic 
properties of naloxegol to differ in patients with 
cancer pain to those with non-cancer pain.” 


In the absence of data on the 
treatment of OIC in cancer pain 
patients, the CHMP asked 
AstraZeneca to justify the 
extrapolation of the available efficacy 
and safety data in OIC non-cancer 
patients to the treatment of OIC 
patients with cancer pain. In 
assessing the available evidence, 
the CHMP considered that 
AstraZeneca had attempted to 
conduct a Phase III, multicentre, 
global study dedicated to assessing 
the efficacy and safety of naloxegol 
in patients with cancer related pain 
and OIC (KODIAC 6). However, 
severe recruitment difficulties meant 
the study had to be terminated early 
with only 14 of the required 366 
patients randomised. It was also 
discussed that there is no published 
evidence that opioid receptor 
pharmacology, density or location in 
cancer pain patients is substantially 
different from that of non-cancer pain 
patients. Thus, AstraZeneca 
presented their position that there is 
no scientific rationale to expect the 
pharmacodynamic properties of 
naloxegol to differ in patients with 
cancer pain to those with non-cancer 


Not a factual error  


On page 98, the ERG made 
this remark in the context of 
the health economic model. 
While it is possible that the 
response rate for cancer 
patients is the same as for 
non-cancer patients, there 
might be important 
differences in for example the 
transitions between OIC and 
non-OIC (untreated) due to 
differences in mobility, activity 
level, diet and concomitant 
medications. In addition, it 
appears unreasonable to 
assume that the utility 
estimates for the various 
health states are the same in 
patients with and without 
cancer. Hence, the ERG 
maintains its view that the 
current model inputs cannot 
be generalised to cancer 
patients. 
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pain. This is supported by data from 
other peripherally acting mu-opioid 
receptor antagonist (PAMORAs) 
which showed no decrease in 
efficacy in patients with OIC and 
cancer pain compared with patients 
with OIC and non-cancer pain: two 
Phase III studies using 
methylnaltrexone administered 
subcutaneously to treat patients with 
OIC and advanced illness (59% and 
81% had cancer pain; (1, 2) and one 
Phase II study using oral 
oxycodone/naloxone prolonged-
release to treat OIC patients with 
moderate/severe cancer pain (3). 
Furthermore, in one of the studies (2) 
a logistic regression analysis of 
methylnaltrexone-treated patients 
found that rescue-free laxation within 
4 hours of the first dose did not vary 
according to diagnosis (cancer/non-
cancer). In addition, there were no 
substantial differences in the safety 
profiles of these drugs in patients 
with cancer pain compared with 
patients with non-malignant pain (2, 
3).  
 
1. Slatkin N, Thomas J, Lipman AG, 
Wilson G, Boatwright ML, Wellman C, et al. 
Methylnaltrexone for treatment of opioid-
induced constipation in advanced illness 
patients. J Support Oncol. 2009 Jan-
Feb;7(1):39-46. 
2. Thomas J, Karver S, Cooney GA, 
Chamberlain BH, Watt CK, Slatkin NE, et al. 
Methylnaltrexone for opioid-induced 
constipation in advanced illness. N Engl J 
Med. 2008 May 29;358(22):2332-43. 
3. Ahmedzai SH, Nauck F, Bar-Sela G, 
Bosse B, Leyendecker P, Hopp M. A 
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randomized, double-blind, active-controlled, 
double-dummy, parallel-group study to 
determine the safety and efficacy of 
oxycodone/naloxone prolonged-release 
tablets in patients with moderate/severe, 
chronic cancer pain. Palliat Med. 2012 
Jan;26(1):50-60 


 


Issue 7 Description of NICE Clinical Knowledge Summaries as recommendations  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


On page 17 the ERG report states, 
“there are online recommendations 
by NICE for treatment of opioid 
induced constipation and palliative 
care constipation”. Referring to 
these both as recommendations, in 
addition to the suggestion of 
bespoke recommendations is 
erroneous.  


Though AstraZeneca recognise 
that a Clinical Knowledge 
Summary for Constipation exists, 
per the NICE website these are: 


“…the NICE CKS service which 
provides primary care 
practitioners with a readily 
accessible summary of the 
current evidence base and 
practical guidance on best 
practice in respect of over 330 
common and/or significant 
primary care presentations. 
Given this, it is misleading to refer 
to the CKS as a 
“recommendation”.  


There is a NICE Clinical Knowledge Summary 
(CKS) online for Constipation, which contains a 
section focussed on opioid-induced 
constipation” and contained in CG140: Opioids 
in palliative care, there is section entitled 
“Management of Constipation” which provides 
recommendations. 


 


The existing wording of the ERG 
report has the potential to mislead 
and cause readers to believe that 
NICE has issued bespoke Clinical 
Guidelines for opioid-induced 
constipation both broadly and in 
palliative care. As this is not the 
case, the wording of the report 
should more accurately reflect that 
one reference is a Clinical 
Knowledge Summary of 
Constipation with a section relating 
to opioid-induced constipation, and 
this is not the same as a 
“recommendation” given the remit of 
the CKS, and that the other 
reference is to a broader Clinical 
Guideline relating to the use of 
opioids in palliative care.  


AstraZeneca consider this to be of 
particular importance owing to 
feedback during market research, 
advisory boards and meetings with 
external scientific experts, as well as 
literature searches, which point to 
the lack of clear recommendations 


Not a factual error.  


Source clearly referenced. 
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Moreover, the CKS should be 
appropriately described as it is for 
Constipation and contains a brief 
section on opioid-induced 
constipation particularly given that 
NICE’s own scoping for the 
naloxegol HTA defined opioid-
induced constipation as suitably 
distinct from chronic idiopathic 
constipation to not warrant an 
MTA. 


Additionally, though referred to as 
“palliative care constipation” this 
relates to CG140 Opioids in 
palliative care” and should be 
referenced accordingly. 


for opioid-induced constipation in 
the UK. Indeed, given the ERG 
accept on page 16 that the “lack of 
consensus on a definition of OIC 
appears to be correct”, this would 
appear to reinforce the lack of clear 
recommendations and guidelines for 
OIC. 


 


 


 


Issue 8 Reference to the bowel function diary as an outcome in the final scope  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


On page 20 the ERG report states that 
“compared to the final scope some 
outcomes were not clearly considered 
and/or reported in the CS, eg...bowel 
function diary”. 


The bowel function diary referenced is 
not listed in the NICE final scope for 
naloxegol: 
https://www.nice.org.uk/guidance/gid-
tag458/documents/constipation-
opioidinduced-naloxegol-final-scope-2  


Moreover, this is statement is not 


Deletion of “and bowel function diary” so that 
the statement on page 20 reads “...not 
clearly considered and/or reported in the CS, 
eg effects on analgesic efficacy and PAC-
SYM.” 


 


The existing statement in the ERG 
report suggests AstraZeneca has 
not reported data in-line with the 
final scope, which the ERG 
highlight on page 24 not to be the 
case. The creates an erroneous 
impression of both the final scope, 
the AstraZeneca submission as 
well as the KODIAC trial 
programme because the bowel 
function diary was not utilised 
during the studies referenced in 
the CS.  


Not a factual error 


a) Bowel function diary is a 
way of measuring 
“symptoms of constipation” 
(which is an outcome 
defined in the final scope). 


b) The statement on page 24 
was not cited in full and 
reads: 


“The outcomes in the CS 
match the outcomes 



https://www.nice.org.uk/guidance/gid-tag458/documents/constipation-opioidinduced-naloxegol-final-scope-2

https://www.nice.org.uk/guidance/gid-tag458/documents/constipation-opioidinduced-naloxegol-final-scope-2

https://www.nice.org.uk/guidance/gid-tag458/documents/constipation-opioidinduced-naloxegol-final-scope-2





 
AstraZeneca Response to Naloxegol [ID674] ERG Report – January 2015 


 
14 


 


internally consistent with the ERG’s 
report as on page 24 section 3.4 states 
the “outcomes in the CS match the 
outcomes described in the final scope”. 


Though AstraZeneca accept the 
relevance of reporting the 
instrument exists it would be more 
appropriate to highlight that it was 
not used in the KODIAC trials and 
so data from it is unavailable only. 


described in the final scope 
(‘frequency of spontaneous 
bowel movements; 
symptoms of constipation; 
use of rescue medication or 
interventions; response rate; 
upper gastrointestinal 
symptoms including nausea; 
effects on analgesic efficacy; 
adverse effects of treatment; 
health-related quality of life’). 
However, as detailed in 
Section 2.2 of this report, 
some outcomes were not 
considered or discussed in 
the CS.” 


 


Issue 9 Clarification of KODIAC data used in MTC/indirect comparisons 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG correctly identifies an 
inconsistency between the data 
provided and the data used in the 
MTC analysis and indirect 
comparisons.  The MTC analyses 
were conducted with LIR 
subgroup data from the KODIAC 
data, as intended.  However, 
Table 45 of the CS incorrectly 
provides the ITT data from the 
KODIAC trials.  


The submission should be revised to reflect the 
accurate KODIAC data used in the MTC 
analyses (Revised Table 45 provided below).  


The clarification regarding what 
data is used is important to the 
interpretation of the MTC and 
indirect comparisons. This will allow 
the ERG to replicate these 
analyses.  


Not a factual error 


The ERG has rerun the MTC 
analyses using the corrected 
data for LIR populations from 
Kodiac 4 and 5 as provided in 
Revised Table 1. We were able 
to confirm the results for the 
following outcomes: SBM 
response, CSBM response and 
DAEs. However, we were 
unable to confirm the results for 
mean change in SBMs per 
week as Table 1 does not 
provide the standard deviation 
or standard error to accompany 
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the reported mean. We could 
also not confirm results for 
TEAEs as the results table in 
the CS (table 50) contains 
results for Methylnalterxone 
versus placebo, however, the 
revised data in Table 1 does 
not contain the raw data for 
these comparisons. It only 
gives results for Naloxegol 
versus placebo. The ERG was 
previously unable to check the 
MTC results as the original 
company’s submission 
provided data for the wrong 
populations (ITT only, not the 
LIR subgroups from Kodiac 4 
and 5). 


However, the value of the MTC 
is undermined by the 
comparison of two different 
populations, i.e. the LIR 
subpopulation for the naloxegol 
trials vs. the whole population 
for the other trials. 


Issue 10 CS criteria match the scope 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Table 5 states that the outcomes 
analyzed in MTC/indirect 
analyses do not match the 
broader criteria of the scope. 


An accurate statement is that it “Partially” 
matches the criteria for the scope. 


Several of the outcomes listed were 
analyzed. Inclusion of the word 
‘partially’ may provide further 
transparency as to the outcomes 
included within the scope and 
meeting the criteria. 


Not a factual error 
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Issue 11 Inclusion of active-controlled trials in the MTC/indirect comparisons 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on pages 
33, 43, and 106 that active-controlled 
trials (non-placebo controlled trials) 
were excluded from the review and 
analysis.  The full inclusion criteria 
were any studies reporting on an 
intervention/comparator, that 
compare to any of those 
interventions/comparators, placebo, 
or best supportive care.  Active-
controlled trials were not included in 
analysis, because none were 
identified by the search. 


Statements that the MTC analyses are 
missing potential indirect trial connections 
should be removed.  


Need to clarify that all studies 
eligible for the evidence network 
were searched for and would have 
been included, if they existed. 


Not a factual error.  


It was unclear in the CS. 


 


 


Issue 12 Clarification of excluded study (CLB FNB naloxone PR study) from MTC/indirect comparisons 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
33 that CLB FNB naloxone PR 
study was incorrectly excluded for 
not having outcomes of interest; 
the report states that DAE and 
TEAE data were eligible.  
However, the DAE and TEAE 
data from that study were not 
eligible, as they were not specific 
to the OIC population. The CLB 
Naloxone study enrolled a pain 
population, with only a subset of 


This statement should be removed.  Need to clarify that this study was 
not eligible for analysis.  


Not a factual error.  


The response to the 
clarification letter stated that 
this study was excluded for “not 
having outcomes of interest” 
while the company now states 
that outcomes of interest were 
reported but for the wrong 
population. 
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patients having OIC (BFI  ≥ 50 at 
visit 4).  The DAE and TEAE data 
reported in the paper refers to the 
overall pain population and not 
the OIC subgroup population. 


 


Issue 13 Type of analysis provided in forest plots 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
38 that “no details were given of 
the actual method used in the 
indirect comparison” for the 
results presented in the forest 
plots.  Both the appendix title and 
information within the plots 
indicate that these results are 
MTC analyses.  


This statement should be removed.  Need to clarify that the forest plots 
are clear in the analysis type 
presented.   


Not a factual error.  


Statement was not referring to 
forest plots. 


Note: Results for the Bucher 
indirect comparison method 
(table 60 to 63) are 
incompatible with the reported 
analysis method and seem to 
have been obtained from a 
Bayesian MTC model (use of 
credible intervals). 


 


Issue 14 Type of indirect analyses conducted  


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report implies on page 
38 that Bucher analyses should 
be conducted.  These analyses 
were conducted (these are the 
“indirect” analyses the ERG report 
refers to).    For clarification, the 
MTC was utilized as this was the 


This statement should be removed.  Need to clarify that Bucher analyses 
were conducted, as recommended 
by the ERG.   


Not a factual error.  


See comment on issue 13. 
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decision made a priori for the 
base case.  The Bucher analyses 
were also conducted as a 
sensitivity analysis given the 
simplistic nature of the network, 
as the ERG indicates. 


 


Issue 15 Inclusion of KODAIC 16 in MTC/indirect comparisons 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
39 that the non-randomized 
KODIAC 16 trial was included in 
the MTC.  This is an error, as only 
KODIAC 4 and KODIAC 5 were 
included, among the naloxegol 
trials.   


This statement should be removed.  Important to clarify the studies 
included in analysis, especially as it 
would not be appropriate to include 
a non-randomized study in an MTC 
analysis.   


Not a factual error 


 


 


Issue 16 Pooling of treatments in MTC/indirect comparisons 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
39 that subcutaneous and oral 
methylnaltrexone treatments were 
pooled  in the MTC analysis.  This 
may be a misinterpretation of the 
network diagram included in the 
original submission as every dose 
and route of administration was 
analyzed separately. A revised 
network diagram clarifying this 


This statement should be removed.  Important to clarify the dosages of 
analyzed treatments and analysis 
approach.  


Not a factual error 
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approach was provided in question 
31 in the “AstraZeneca Response 
to Naloxegol Clarification 
Questions”  document.  


 


Issue 17 Availability of SCBM response data from KODIAC 4 & 5 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
44 that an incompatible definition 
of SCBM response was used in 
the MTC analysis.  . Post-hoc 
analyses of SCBM response were 
conducted  in order to match with 
the definition in the comparator 
studies.  The definition used was 
>=3 CSBM per week during 
weeks 1−4. (However the ITT 
data is incorrectly provided in the 
submission instead of the LIR 
data) 


This statement should be removed.  Important to clarify that the 
definitions for this outcome were 
compatible.   


Not a factual error  


It was reported incorrectly in 
the CS, see reply to issue 9.  


 


 


Issue 18 Availability of 4 week TEAE data from KODIAC 4 & 5 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
44 that TEAE data from KODIAC 
4 and 5 were not provided. Post-
hoc analyses of KODIAC data 
were conducted to provide TEAE 
data at 4 weeks, as this timepoint 
was needed for the economic 
model (however the ITT data is 


This statement should be removed.  Important to clarify that the 
timepoints for this outcome were 
compatible.   


Not a factual error.  


Data and newly provided 
information were not available 
for the ERG. 
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incorrectly provided in Table 45 
instead of the LIR data) 


 


Issue 19 MTC model choice 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
44 that the choice of random or 
fixed models for the MTC was 
based on the DIC and that the 
choice of model was 
inappropriate. Our response to 
question 34 in the “AstraZeneca 
Response to Naloxegol 
Clarification Questions”  document 
indicated that model choice was 
not based on DIC alone. 
Furthermore, the ERG claimed 
that the difference between model 
choice was shown only for 
comparisons versus placebo, 
precludes interpretation for 
comparisons of the treatments 
against each other.  As the 
comparisons are directly related, 
any changes in the placebo 
comparisons, would be reflected 
proportionately in the naloxegol 
comparisons, so a sense of that 
difference between models can be 
interpreted. 


This statement should be removed. The 
statements that the model was chosen based 
on the DIC should be removed from the 
submission. 


Important to clarify the justification 
for model choice.    


Not a factual error.  


Methods and results are not 
described in sufficient detail in 
the CS and the response to the 
clarification letter. 
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Issue 20 Extraction of TEAE data from Meissner 2009 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
49 that TEAE data was available 
from Meissner 2009, but that 
extraction was not performed. 
This data was intentionally not 
included in the MTC, as adverse 
events reported in this paper were 
not specified to be treatment 
emergent.  Furthermore, because 
only the 4 week data was utilized 
for analysis, the 12 week data 
would not have been provided. 


This statement should be removed.  Important to clarify the data eligible 
for MTC analysis.    


Not a factual error  


It is reported in table 11 of the 
ERG report which data are 
available.  


 


 


Issue 21 Extraction of TEAE data from Lowenstein 2009 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


The ERG report indicates on page 
49 that TEAE data was available 
from Lowenstein 2009, but that 
extraction was not performed. 
This data was intentionally not 
included in the MTC. The TEAE 
data from this paper was not 
provided as the 12 week data did 
not contribute to the 4 week TEAE 
analyses. 


This statement should be removed.  Important to clarify the data eligible 
for MTC analysis.    


Not a factual error  


It is reported in table 11 of the 
ERG report which data are 
available.  
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Issue 22 Exclusion of treatments in the MTC 


Description of problem  Description of proposed amendment  Justification for amendment ERG comment 


Pg 33 of the ERG report states 
“This illustrates that 11 studies 
were excluded because the 
comparator was not of interest 
(ALKS 37, alvimopan, 
bevenopran, TD-1211, 
lubiprostone and prucalopride). 
The first three of these drugs are 
mu-opioid receptor inhibitors and 
should not have been excluded 
according to the scope.”  


 


Suggest removal of this comment ALKS 37, alvimopan, bevenopran, 
TD-1211 are not available in the UK 
and therefore not relevant to the 
scope of this UK appraisal. In 
addition, NICE STA 
recommendations for lubiprostone 
and prucalopride were not listed 
within the scope as related 
recommendations. 


Not a factual error  


To the knowledge of the ERG, 
availability of drugs in the UK 
is not considered to be valid 
exclusion criteria according to 
NICE. 
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Revised Table 1: Summary of results from studies used to conduct the comparisons 
Outcome Naloxegol Methylnaltrexone Naloxone-oxycodone 


KODIAC 4 (LIR 


subgroup) 


KODIAC 5  (LIR subgroup) Michna 2011 (36) Rauck 2012 


(40) 


Meissner 2009 


(37) 


Lowenstein 


2009 (38) 


Simpson 2008 (39) Arsenault 2014 


(24) 


Mean change 


from baseline in 


SBMs/week (4–


12 weeks) 


Naloxegol 12.5 mg, OD, 


n=114: 2.6 


Naloxegol 25 mg OD, 


n=117: 3.5 


Placebo, n=118: 2.0 


Naloxegol 12.5 mg, OD, 


n=122: 2.7 


Naloxegol 25 mg OD, n=121: 


3.6 


Placebo, n=120: 2.2 


MNTX 12 mg OD, 


n=150: 3.1 


MNTX 12 mg QAD, 


n=148: 2.1 


Placebo, n=162: 1.5 


MNTX 150 mg 


OD, n=201: 


1.88 


MNTX 300 mg 


OD, n=201: 


2.39 


MNTX 450 mg, 


n=200: 2.4 


- - - - 


SBM response
†
 


over 4 weeks (%) 


Naloxegol 12.5 mg, OD, 


n=114: 45.22% 


Naloxegol 25 mg OD, 


n=117,: 45.30% 


Placebo, n=118: 27.97% 


Naloxegol 12.5 mg, OD, 


n=122: 37.60% 


Naloxegol 25 mg OD, n=121: 


34.68% 


Placebo, n=120: 24.79% 


MNTX 12 mg OD, 


n=150: 58.7% 


MNTX 12 mg QAD, 


n=148: 45.3% 


Placebo, n=162: 38.3% 


- - - - - 


CSBM response
‡
 


at 4 weeks (%) 


Naloxegol 25 mg OD, 


n=117,: 35.04% 


Placebo, n=118: 22.03% 


Naloxegol 25 mg OD, n=121: 


41.32% 


Placebo, n=120: 18.33% 


- - - Naloxone 


PR/Oxycodone 


PR FRC OD, 


n=130: 51% 


Placebo, n=135: 


26% 


Naloxone 


PR/Oxycodone PR 


FRC OD, n=162: 65% 


Placebo, n=160: 39% 


Naloxone 


/Oxycodone PR 


60 or 80 mg 


BD, 29.5% 


Placebo, 15.6% 


DAEs, 4-12 


weeks (%) 


Naloxegol 12.5 mg, OD, 


n=114: 4.4% 


Naloxegol 25 mg OD, 


n=117,: 9.4% 


Placebo, n=118: 4.2% 


Naloxegol 12.5 mg, OD, 


n=123: 2.4% 


Naloxegol 25 mg OD, n=124: 


10.5% 


Placebo, n=120: 5.8% 


MNTX 12 mg OD, 


n=150: 6.7% 


MNTX 12 mg QAD, 


n=148: 8.8% 


Placebo, n=162: 2.5% 


- Naloxone 10 mg 


BD, n=51: 9.8% 


Naloxone 20 mg 


BD, n=51: 


11.8% 


Naloxone 40 mg 


BD, n=50: 18% 


Naloxone 


PR/Oxycodone 


PR FRC OD, 


n=130: 5.4% 


Placebo, n=135: 


3% 


Naloxone 


PR/Oxycodone PR 


FRC OD, n=162: 


4.9% 


Placebo, n=160: 


11.3% 


- 


TEAEs, 4 weeks 


(%) 


Naloxegol 12.5 mg, OD, 


n=114: 30.7% 


Naloxegol 25 mg, OD, 


n=117: 47% 


Placebo, n=118: 32.2% 


Naloxegol 12.5 mg, OD, 


n=123: 40.7% 


Naloxegol 25 mg, OD, 


n=124: 54% 


Placebo, n=120: 36.7% 


- - - - - - 


Abbreviations: BD, twice daily; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse event; FRC, fixed ratio combination; MNTX, methylnaltrexone; OD, 


once daily; PR, prolonged release; QAD, every other day; SBM, spontaneous bowel movement;  
† Defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. ‡ Defined as the proportion of patients with ≥3 CSBMs/week at four weeks 








Amended results for the ITT and LIR populations based on the original and revised results in 


Table 45 


Following the PMB on 10 February 2015, the ERG conducted additional MTCs. Based on table 45 


of the original company’s submission (CS) as well as the revised version, tables 50 to 52 of the CS 


were amended in order to compare three set of results: 


1. LIR population as reported in the company’s submission 


2. LIR population calculated by the ERG 


3. ITT population using the results from KODIAC 4 and 5 (calculated by the ERG) 


Overall, these results are quite similar which means that it is unlikely that there are any major 


differences between the LIR and ITT populations. However, the committee should still consider 


whether or not combining these populations in a MTC is clinically justified. 


The ERG found some convergence problems when running the random and fixed effect models 


for DAEs, especially for the results involving naloxone 10 mg, 20 mg, 40 mg and PR which 


resulted in wide credible intervals. Therefore the results for any comparisons with naloxone may 


be unreliable. For example the result below for naloxone 40 mg versus placebo was reported to 


be 14.44 (95% CrI 1.56 to 407.08) when the only head-to-head result for this comparison was an 


OR of 10.76 (95% CI 1.31 to 88.47). Although the conclusion is the same from both analyses the 


wide CrI from the Bayesian analysis indicates more uncertainty in this result. 


For the outcomes of SBM response and CSBM response the ERG ran the MTC analyses using 


both the LIR populations from the KODIAC 4 and 5 trials (second row “LIR (ERG)”) and the 


original ITT populations as presented in table 45 of the original submission (third row “ITT 


(ERG)”). Although there was some variation in the point estimates and credible intervals 


between the LIR and ITT analyses, none of the conclusions were altered. 







Modified Table 1: Results from MTC in the anticipated licensed population – treatment vs placebo† 


 


  Mean Change in SBMs per 
Week (MD [95%CrI]) SBM Response


‡ 


(OR [95%CrI]) 
CSBM Response


§
 


(OR [95%CrI]) 
DAEs (OR [95%CrI]) 


(4–12 weeks) 


TEAEs (OR 
[95%CrI])  
(4 weeks) Treatment 


Number of 
studies 


Population 
4 weeks 4-12 weeks 


Naloxegol (12.5 mg) 


2 LIR (CS) 0.79 [-0.67, 
2.23] 


0.55 [-0.81, 
1.96] 


1.98 [0.98, 4.06] -- 0.66 [0.18, 2.21] 


 


1.06 [0.53, 
2.13] 


LIR (ERG)   1.99 [0.99, 4.06]  0.65 [0.18, 2.25] 


 


 


ITT (ERG)   1.62 [0.86, 3.06] 1.76 [0.96, 3.24] 0.94 [0.36, 2.48]  


Naloxegol (25 mg) 


2 LIR (CS) 1.85 [0.34, 
3.33]* 


1.46 [0.02, 
2.93]* 


1.88 [0.93, 3.78] 


 


2.42 [1.25, 4.74]* 


 


2.13 [0.71, 6.57] 1.98 [0.99, 
3.99] 


LIR (ERG)   1.85 [0.91, 3.77] 2.50 [1.29, 4.78]* 2.23 [0.72, 7.06]  


ITT (ERG)   1.78 [0.93, 3.37] 1.88 [1.04, 3.42]* 2.33 [0.96, 5.87]  


Methylnaltrexone, SC 
(12 mg OD) 


1 LIR (CS) 1.6 [-0.48, 3.6] 1.6 [-0.41, 
3.54] 


2.33 [0.91, 5.95] -- 2.93 [0.59, 16.49] 1.56 [0.6, 4.03] 


LIR (ERG)   2.32 [0.90, 5.94]  3.04 [0.59, 17.38]  


ITT (ERG)   2.32 [0.93, 5.76]  2.96 [0.64, 15.35]  


Methylnaltrexone, SC 
(12 mg QAD) 


1 LIR (CS) 0.59 [-1.43, 
2.62] 


0.61 [-1.36, 
2.58] 


1.36 [0.51, 3.46] -- 3.93 [0.84, 21.74] 1.33 [0.52, 3.4] 


LIR (ERG)   1.34 [0.51, 3.46]  4.15 [0.80, 22.94]  


ITT (ERG)   1.33 [0.54, 3.38]  3.99 [0.90, 20.72]  


Methylnaltrexone, oral 
(150 mg OD) 


1 LIR (CS) 0.16 [-1.82, 
2.17] 


0.17 [-1.77, 
2.15] 


-- -- -- -- 


Methylnaltrexone, oral 
(300 mg OD) 


1 LIR (CS) 0.67 [-1.38, 
2.75] 


0.69 [-1.31, 
2.71] 


-- -- -- -- 


Methylnaltrexone, oral 
(450 mg OD) 


1 LIR (CS) 0.68 [-1.34, 
2.72] 


0.68 [-1.32, 
2.67] 


-- -- -- -- 







 


  Mean Change in SBMs per 
Week (MD [95%CrI]) SBM Response


‡ 


(OR [95%CrI]) 
CSBM Response


§
 


(OR [95%CrI]) 
DAEs (OR [95%CrI]) 


(4–12 weeks) 


TEAEs (OR 
[95%CrI])  
(4 weeks) Treatment 


Number of 
studies 


Population 
4 weeks 4-12 weeks 


Naloxone PR (FRC) 


CSBM: 3 


DAEs: 2 


LIR (CS) -- -- -- 2.78 [1.61, 4.83]* 0.72 [0.26, 2.38] -- 


LIR (ERG)    2.82 [1.62, 4.77]* 0.72 [0.25, 2.32]  


ITT (ERG)    2.83 [1.61, 4.78]* 0.72 [0.28, 2.12]  


Naloxone (10 mg BD) 


1 LIR (CS) -- -- -- -- 6.86 [0.68, 205.82] -- 


LIR (ERG)     6.84 [0.69, 185.2]  


ITT (ERG)     7.07 [0.69, 325.4]  


Naloxone (20 mg BD) 


1 LIR (CS) -- -- -- -- 8.75 [0.87, 246.41] -- 


LIR (ERG)     8.70 [0.92, 231.10]  


ITT (ERG)     8.81 [0.95, 376.60]  


Naloxone (40 mg BD) 


1 LIR (CS) -- -- -- -- 14.44 [1.56, 407.08]* -- 


LIR (ERG)     14.62 [1.58, 379.1]*  


ITT (ERG)     15.29 [1.65, 658.4]*  


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for ORs) or 0 (for MDs). 


† Populations included in comparisons were main trial populations for methylnaltrexone and naloxone and the LIR population for naloxegol. 
‡This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks. 
 
 
 


  







Modified able 2: Results from MTC in the anticipated licensed population – naloxegol 12.5 mg vs comparators† 


 


 Mean Change in SBMs per Week 
(MD [95%CrI]) SBM Response


‡ 
(OR 


[95%CrI]) 
CSBM Response


§
 (OR 


[95%CrI]) 


DAEs (OR 
[95%CrI])  


(4–12 weeks) 


TEAEs (OR [95%CrI]) 
(4 weeks) 


Treatment Population 4 weeks 4-12 weeks 


Methylnaltrexone, SC 
(12 mg OD) 


LIR (CS) -0.8 [-3.33, 1.74] -1.05 [-3.48, 
1.39] 


0.85 [0.26, 2.84] -- 0.23 [0.03, 1.63] 


 


0.68 [0.21, 2.18] 


LIR (ERG)   0.86 [0.26, 2.85]  0.21[0.02, 1.72] 


 


 


ITT (ERG)   0.70 [0.23, 2.16]  0.32 [0.05, 1.92]  


Methylnaltrexone, SC 
(12 mg QAD) 


LIR (CS) 0.2 [-2.33, 2.7] -0.05 [-2.48, 2.4] 1.45 [0.45, 4.88] -- 0.17 [0.02, 1.23] 


 


0.79 [0.25, 2.55] 


LIR (ERG)   1.48 [0.45, 4.89]  0.15 [0.02, 1.20] 


 


 


ITT (ERG)   1.22 [0.40, 3.63]  0.23 [0.03, 1.39]  


Methylnaltrexone, oral 
(150 mg OD) 


LIR (CS) 0.63 [-1.9, 3.07] 0.37 [-2.08, 2.8] -- -- -- -- 


Methylnaltrexone, oral 
(300 mg OD) 


LIR (CS) 0.12 [-2.4, 2.62] -0.14 [-2.56, 
2.25] 


-- -- -- -- 


Methylnaltrexone, oral 
(450 mg OD) 


LIR (CS) 0.11 [-2.37, 
2.55] 


-0.14 [-2.54, 
2.26] 


-- -- -- -- 


Naloxone PR (FRC) 


LIR (CS) -- -- -- -- 0.9 [0.15, 4.36) -- 


LIR (ERG)     0.90 [0.16, 4.49]  


ITT (ERG)    0.62 [0.28, 1.42] 1.32 [0.30, 5.08]  


Naloxone (10 mg BD) 


LIR (CS) -- -- -- -- 0.09 [0, 1.37] -- 


LIR (ERG)     0.09 [0.001, 
1.33] 


 


ITT (ERG)     0.13 [0.001, 
1.67] 


 







 


 Mean Change in SBMs per Week 
(MD [95%CrI]) SBM Response


‡ 
(OR 


[95%CrI]) 
CSBM Response


§
 (OR 


[95%CrI]) 


DAEs (OR 
[95%CrI])  


(4–12 weeks) 


TEAEs (OR [95%CrI]) 
(4 weeks) 


Treatment Population 4 weeks 4-12 weeks 


Naloxone (20 mg BD) 


LIR (CS) -- -- -- -- 0.07 [0, 1.09] -- 


LIR (ERG)     0.07 [0.001, 
0.98] 


 


ITT (ERG)     0.10 [0.001, 
1.23] 


 


Naloxone (40 mg BD) 


LIR (CS) -- -- -- -- 0.04 [0, 0.62] -- 


LIR (ERG)     0.04 [0.001, 
0.58] 


 


ITT (ERG)     0.07 [0.001, 
0.61] 


 


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 


† Comparator populations were main trial populations, whereas naloxegol populations were LIR populations. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 
§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks.







Modified Table 3: Results from MTC in the anticipated licensed population – naloxegol 25 mg vs comparators† 


 


 Mean Change in SBMs per 
Week (MD [95%CrI]) 


SBM 
Response


‡ 


(OR [95%CrI]) 


CSBM 
Response


§
 


(OR [95%CrI]) 


DAEs (OR 
[95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment Population 4 weeks 4-12 weeks 


Methylnaltrexone, SC (12 
mg OD) 


LIR (CS) 0.25 [-2.29, 
2.84] 


-0.13 [-2.59, 
2.29] 


0.81 [0.26, 
2.63] 


-- 0.74 [0.09, 5.18] 1.27 [0.4, 4.19] 


LIR (ERG)   0.80 [0.25, 
2.62] 


 0.72 [0.09, 5.83]  


ITT (ERG)   0.77 [0.25, 
2.35] 


 0.78 [0.12, 4.65]  


Methylnaltrexone, SC (12 
mg QAD) 


LIR (CS) 1.26 [-1.32, 
3.76] 


0.85 [-1.61, 
3.35] 


1.38 [0.43, 
4.64] 


-- 0.54 [0.07, 3.65 1.48 [0.46, 
4.82] 


LIR (ERG)   1.38 [0.42, 
4.59] 


 0.53 [0.07, 3.97]  


ITT (ERG)   1.33 [0.43, 
4.01] 


 0.58 [0.09, 3.40]  


Methylnaltrexone, oral (150 
mg OD) 


LIR (CS) 1.68 [-0.87, 
4.13] 


1.28 [-1.16, 
3.77] 


-- -- -- -- 


Methylnaltrexone, oral (300 
mg OD) 


LIR (CS) 1.17 [-1.37, 
3.63] 


0.76 [-1.7, 3.27] -- -- -- -- 


Methylnaltrexone, oral (450 
mg OD) 


LIR (CS) 1.17 [-1.36, 
3.63] 


0.77 [-1.64, 
3.22] 


-- -- -- -- 


Naloxone PR (FRC) 


LIR (CS) -- -- -- 0.87 [0.38, 
2.11] 


2.97 [0.59, 13.14] -- 


LIR (ERG)    0.89 [0.39, 
2.09] 


3.08 [0.62, 14.00]  


ITT (ERG)    0.66 [0.30, 
1.51] 


3.27 [0.79, 12.27]  


Naloxone (10 mg BD) 


LIR (CS) -- -- -- -- 0.31 [0.01, 4.07] 


 


 


-- 







 


 Mean Change in SBMs per 
Week (MD [95%CrI]) 


SBM 
Response


‡ 


(OR [95%CrI]) 


CSBM 
Response


§
 


(OR [95%CrI]) 


DAEs (OR 
[95%CrI])  


(4–12 weeks) 


TEAEs (OR 
[95%CrI]) 
(4 weeks) Treatment Population 4 weeks 4-12 weeks 


LIR (ERG)     0.32 [0.01, 4.18]  


ITT (ERG)     0.34 [0.01, 4.11]  


Naloxone (20 mg BD) 


LIR (CS) -- -- -- -- 0.24 [0.01, 3.25] -- 


LIR (ERG)     0.25 [0.01, 3.12]  


ITT (ERG)     0.26 [0.01, 2.93]  


Naloxone (40 mg BD) 


LIR (CS) -- -- -- -- 0.15 [0, 1.87] -- 


LIR (ERG)     0.15 [0.01, 1.83]  


ITT (ERG)     0.15 [0.003, 1.77]  


Abbreviations: BD, twice daily; Crl, credible interval; CSBM, complete spontaneous bowel movement; DAE, discontinuation due to adverse events; FRC, fixed ratio 
combination; MD, mean difference; OR, odds ratio; OD, once daily; QAD, every other day; SBM, spontaneous bowel movement; SC, subcutaneous; TEAE, treatment-
emergent adverse event. 
* Credible interval excludes the null point of 1 (for odds ratios) or 0 (for mean differences). 


† Comparator populations were main trial populations, whereas naloxegol populations were LIR populations. 
‡ This is defined as the proportion of patients with ≥3 SBMs/week (%) over 4-week treatment period. 


§ This is defined as the proportion of patients with ≥3 CSBMs/week at four weeks. 





