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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 


Premeeting briefing 


Aripiprazole for the treatment and prevention of acute 
manic and mixed episodes in bipolar disorder in children 


and adolescents 


This premeeting briefing is a summary of: 


 the evidence and views submitted by the manufacturer, the consultees and 
their nominated clinical specialists 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 is a summary of the information available 
before the manufacturer has checked the ERG report for factual inaccuracies. 


Key issues for consideration 


Clinical effectiveness 


 The NCT00110461 trial for aripiprazole was conducted in the USA in patients 


aged between 10 and 17 years. The clinical advisers to the ERG and the ERG 


raised the following concerns about the baseline characteristics of the population 


in the trial: 


  the trial population was younger than the population seen in UK clinical 


practice.  


  a high proportion of patients in the trial had comorbid ADHD (51.7%).  


  patients who are at risk of suicide have been excluded from the trial 


population.  


 many of the patients in the trial were treated as outpatients which is different 


from UK clinical practice where most adolescents with bipolar I disorder would 


receive treatment as inpatients.  


How generalisable is the trial to UK clinical practice?  
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 The licensed indication for aripiprazole is for the treatment, for up to 12 weeks, of 


moderate to severe manic episodes in bipolar I disorder in adolescents aged 13 


and over. The population in NCT00110461 included patients between 10-17 years 


with approximately 62% aged 13 and over. Approximately 42% of patients were in 


a mixed state at baseline and approximately 40% were in a manic state at 


baseline and the status of the rest was unknown. Does the Committee expect the 


overall size of effect shown for the whole trial population to be reflected in the 


licensed population?  


 The manufacturer reported results from a Bayesian network meta-analysis 


involving the four atypical antipsychotics. The ERG expressed concerns about the 


pooling of data from multiple treatment arms in trials where there was more than 


one treatment dose. The ERG noted that pooling data from different doses 


together implied an assumption of similar efficacy and safety between the doses 


and this assumption should have been justified. Both the ERG and the 


manufacturer were unable to conduct a network meta-analysis with multiple 


treatment arms treated as separate treatment possibilities within the available 


time. The ERG recommended caution in interpreting the results of the network 


meta-analysis based on pooled data from multiple treatment arms. Does the 


Committee consider the network meta-analysis based on pooled doses 


appropriate?  


Cost effectiveness 


 Incremental analysis by the ERG found that aripiprazole second-line dominated 


the other strategies considered, (that is no aripiprazole and aripiprazole in first- 


and third-line). The choice of treatment sequence in clinical practice is usually 


based on an individual’s needs considering factors such as comorbidities, severity 


of symptoms, and side-effect profile. Any of the antipsychotics may be considered 


as first-line treatment and certain sub-groups may benefit more than others from 


the use of certain treatment sequences. Exploratory scenario analysis by the ERG 


to examine the implications of personalised medicine demonstrated that small 


changes in the modelled results – typically no more than 2% of either the total 


costs or total QALYs – for each treatment sequence were needed for that strategy 







 


National Institute for Health and Care Excellence 3 of 39 


Premeeting briefing – Aripiprazole for the treatment and prevention of acute manic and mixed 
episodes in bipolar disorder in children and adolescents 


Issue date: April 2013 


to become cost-effective compared with the aripiprazole second line strategy. The 


ERG concluded that these results suggest the most cost effective treatment 


sequence could depend on individual circumstances. Should the implications of 


personalised medicine in clinical practice be considered in the evaluation of the 


cost-effectiveness of aripiprazole?  


 The structure of the economic model assumed three lines of treatment before the 


patient moved to a ‘treatment resistant’ phase. Clinical advisers to the ERG 


commented that it was more likely that all four antipsychotics would be tried 


before classifying a patient as ‘treatment resistant’. The manufacturer was not 


able to modify the model because of time constraints. The ERG did not consider 


that the inclusion of a fourth treatment line would alter the conclusions from the 


cost effectiveness analysis. Is the model based on a three-line treatment structure 


reasonable to assess the cost-effectiveness of aripiprazole? 


 The ERG explored two treatment durations: 12 weeks based on the CHMP 


recommendation and 12 months based on clinical advice to the ERG about 


current use of antipsychotics in this patient population. The cost-effectiveness 


results were similar to the manufacture’s base-case results. What is the 


appropriate treatment duration for aripiprazole in the economic evaluation? 


1 Background: clinical need and practice 


1.1 Bipolar disorder is a cyclical mood disorder in which a patient’s mood and 


energy levels can oscillate, affecting their ability to perform everyday 


tasks. In its more severe forms, bipolar disorder is associated with 


significant impairment of personal and social functioning. To achieve a 


diagnosis of bipolar disorder in adults, ICD-10 requires at least two 


episodes (one of which must be mania or hypomania) in which the 


person’s mood and activity levels are significantly disturbed. The 


disturbance consists of either an elevation of mood and increased energy 


and activity (mania or hypomania), or a lowering of mood (depression). 


The Diagnostic and Statistical Manual of Mental Disorders version four 


(DSM-IV) classify bipolar I disorder as a single episode of mania or a 


single episode of hypomania plus a single major depressive episode. A 
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mixed episode of bipolar disorder features symptoms of both mania or 


hypomania and depression. NICE Clinical Guideline 38 recommends that 


the same criteria used for adults are used for the diagnosis of bipolar 


disorder in adolescents except that mania must be present, euphoria also 


must be present for most of the time over at least 7 days and irritability 


should not be used as a core criterion but it can be helpful in making a 


diagnosis if it is episodic, severe, results in impaired function and is out of 


keeping or not in character.  


1.2 The prevalence of bipolar disorder in the UK was estimated to be 1% 


(range 0.5% to 1.6%) of the general population in 2009. Recent 


epidemiological surveys, report a mean age of onset of bipolar disorder of 


between 17.1 to 29 years, with a peak onset occurring between the ages 


of 15 to 19 years. Approximately 25% of people with bipolar disorder 


experience their first episode before the age of 18 years. The 


manufacturer recognised the uncertainty about the prevalence of bipolar I 


disorder in children and adolescents in the UK because of the lack of 


available data. The manufacturer estimated the prevalence to be 136 


patients hospitalised per year in the UK based on a retrospective study 


carried out in a specialist centre between 1974 and 1996. The ERG 


considered that the manufacturer’s estimation is not inappropriate to the 


decision problem and that a more recent and accurate estimate of clinical 


prevalence is lacking. 


1.3 The current management for bipolar disorder depends on the phase of the 


disorder being experienced, preference for future prophylactic treatment 


and side effect profile. Lithium is the only drug with current UK marketing 


authorisation for bipolar disorder in patients younger than 18 years. The 


Royal College of Paediatrics and Child Health recommend that unlicensed 


medications may be prescribed where there are no suitable alternatives 


and where the use is accepted by a professional opinion. NICE clinical 


guideline no. 38 states that the drug treatment of acute mania for 


adolescents should be the same as for adults, except treatment should be 
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initiated at lower doses. The following factors should also be considered: 


height and weight should be checked and monitored regularly; prolactin 


levels should be monitored and the risk of increased prolactin levels with 


risperidone and weight gain with olanzapine should be considered; 


following an inadequate response to antipsychotics, adding lithium or 


valproate should be considered. Valproate should normally be avoided in 


girls and young women because of teratogenicity risks during pregnancy 


and risk of polycystic ovary syndrome. The clinical guideline recommends 


close monitoring as this population may be more susceptible to adverse 


events such as sedation, obesity, extrapyramidal symptoms, metabolic 


changes and raised prolactin.  


2 The technology 


2.1 Aripiprazole (Abilify, Otsuka Pharmaceuticals) is an atypical antipsychotic 


with partial dopamine D2 and D3 agonistic properties. It has received a 


positive opinion from the Committee for Human Medicinal Products 


(CHMP) for the treatment, for up to 12 weeks, of moderate to severe 


manic episodes in bipolar I disorder in adolescents aged 13 and over. It 


already has a UK marketing authorisation for the treatment of 


schizophrenia in people aged 15 years and older; for the treatment of 


moderate to severe manic episodes in bipolar I disorder in adults and for 


the prevention of a new manic episode in adults who experienced 


predominantly manic episodes and whose manic episodes responded to 


aripiprazole treatment. 


2.2  Aripiprazole is taken orally. The recommended  dosage is 10 milligrams 


(mg) once daily. The summary of product characteristics states that the 


treatment duration should be the minimum necessary for symptom control 


and must not exceed 12 weeks. It is recommended that doses higher than 


10 mg/day should only be used in exceptional cases and with close 


clinical monitoring. For full details of dosage and administration, see the 


summary of product characteristics.  
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2.3  The summary of product characteristics lists the following adverse 


reactions in adolescents treated with aripiprazole: very common reactions 


(10% or more) were somnolence (23.0%), extrapyramidal disorder 


(18.4%), akathisia (16.0%), and fatigue (11.8%); and common reactions 


(between 1% and 10%) abdominal pain upper, heart rate increased, 


weight increased, increased appetite, muscletwitching, and dyskinesia. 


The following undesirable effects had a possible dose response 


relationship; extrapyramidal disorder (incidences were 10 mg 9.1%, 30 mg 


28.8%, placebo 1.7%); and akathisia (incidences were 10 mg 12.1%, 


30 mg 20.3%, placebo, 1.7%). Mean changes in body weight in 


adolescents with bipolar I disorder at 12 and 30 weeks for aripiprazole 


were 2.4 kg and 5.8 kg, and for placebo 0.2 kg and 2.3 kg, respectively. In 


the paediatric bipolar population (10-17 years) with exposure up to 30  


weeks, incidence of low serum prolactin levels in females and males was 


28.0% and 53.3%, respectively. For full details of adverse reactions and 


contraindications, see the summary of product characteristics. 


2.4 Aripiprazole is available in 5 mg, 10 mg, 15 mg and 30 mg tablets or 


10 mg and 15 mg orodispersible tablets or as an oral solution (1 mg/ml). 


The acquisition cost of aripiprazole 5 mg, 10  mg and 15 mg is £95.74 for 


28 tablets. The acquisition cost of aripiprazole 30 mg is £191.47 for 28 


tablets. The acquisition cost of aripiprazole oral solution (1 mg/ml) is 


£102.57 for 150  ml. Costs exclude VAT and are from the British National 


Formulary (BNF, edition 63). For patients who respond to aripiprazole, the 


expected length of a course of treatment is 12  weeks. For a course of 12 


weeks (84 days), the 10  mg dose would cost £287.22. This cost would be 


the same for a 15 mg dose. A course of 30 mg dose would cost £574.41. 


The manufacturer noted in the submission that a generic version of 


aripiprazole is expected in 2014. Costs may vary in different settings 


because of negotiated procurement discounts.  







 


National Institute for Health and Care Excellence 7 of 39 


Premeeting briefing – Aripiprazole for the treatment and prevention of acute manic and mixed 
episodes in bipolar disorder in children and adolescents 


Issue date: April 2013 


3 Remit and decision problem 


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


appraise the clinical and cost effectiveness of aripiprazole within its 


licensed indication for the treatment and prevention of acute manic and 


mixed episodes in bipolar disorder in children and adolescents.  


 Final scope issued by NICE Decision problem addressed 
in the submission 


Population Children and adolescents with 
acute manic or mixed episodes 
associated with bipolar I disorder 


Adolescents with acute manic 
episodes associated with bipolar 
I disorder 


 


3.2 The population described in the final scope issued by NICE was children 


and adolescents with acute manic or mixed episodes associated with 


bipolar I disorder. Aripiprazole received a positive CHMP opinion for the 


treatment (of up to 12 weeks duration) of moderate to severe manic 


episodes in bipolar I disorder in adolescents aged 13 years and older. The 


manufacturer focussed on this age group in the economic model. 


However the ERG noted that the population included in the 


manufacturer’s submission for the assessment of clinical efficacy were 


aged between10 and17 years in accordance with the inclusion criteria of 


the clinical trial. 


 Final scope issued by NICE Decision problem addressed 
in the submission 


Comparators   Antipsychotics (e.g., 
olanzapine, quetiapine or 
risperidone) 


 valproate 


 lithium 


 combination treatment with 
any of the above 


 Atypical antipsychotics 
(olanzapine, quetiapine or 
risperidone) 
 


 


3.3 The manufacturer stated that mood stabilisers such as lithium and 


valproate are not generally used as monotherapy treatment for children 


with bipolar disorder and that clinical opinion is that, if used at all, they 


would be used as adjuncts to atypical antipsychotics. The manufacturer 


concluded that the only relevant comparators are atypical antipsychotics 
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(olanzapine, quetiapine and risperidone). The clinical advisers to the ERG 


agreed with this opinion. 


Final scope 
issued by 
NICE 


Decision problem addressed 
in the submission 


Decision problem addressed 
in the submission 


Outcomes  The outcome measures to be 
considered include: 


 response rate 


 range and severity of 
symptoms of mania and 
depression  


 recurrence of manic 
episodes  


 body mass index 
(adjusted for the child’s 
age and gender).  


 adverse effects of 
treatment 


 health-related quality of 
life. 


As in final scope  


 


3.4 The ERG noted that data was not presented on the recurrence of manic 


episodes. 


3.5 It is anticipated that aripiprazole would be used in the same way in the 


treatment pathway as the other atypical antipsychotics (olanzapine, 


quetiapine and risperidone) which are currently used off-label for this 


patient population. 


4 Clinical-effectiveness evidence 


4.1 The manufacturer presented direct clinical-effectiveness evidence from 2 


randomised controlled trials (RCTs) comparing aripiprazole with placebo 


and performed a meta-analysis of these trials. The manufacturer also 


presented a network meta-analysis based on a network containing 


aripiprazole, olanzapine, risperidone, quetiapine and placebo.  


Direct evidence 


4.2 The manufacturer undertook a systematic review to identify published 


evidence for the treatment and prevention of acute manic and mixed 
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episodes in bipolar disorder in children and adolescents with aripiprazole. 


The review identified 3 relevant RCTs (NCT00110461, NCT00194077 and 


NCT00116259). The NCT00194077 trial was excluded because it only 


included children under the age of 10 which is outside the licensed 


indication. The manufacturer considered NCT00110461 the main 


evidence for the use of aripiprazole in this patient population. The 


NCT00116259 trial was not discussed in detail because the manufacturer 


considered it to be a small trial in a specific population of children and 


adolescents with bipolar disorder (both types I and II) comorbid with 


attention-deficit hyperactive disorder (ADHD). No relevant non-RCT 


evidence for aripiprazole was identified from the systematic review.  


4.3 NCT00110461 was a multicentre, double-blind, randomised, placebo-


controlled clinical trial undertaken across 59 sites in the United States 


between March 2005 and February 2007. The study was designed to test 


the safety and efficacy of two doses of aripiprazole in children and 


adolescents with bipolar I disorder who experienced manic or mixed 


episodes with or without psychotic features. There were 296 participants 


randomised to receive aripiprazole 10 mg/day (n=98), aripiprazole 


30 mg/day (n=99) or placebo (n=99). The study duration was 30 weeks 


with a 4 week acute phase followed by an extension phase of 26 weeks. 


Assessments took place on days 1 and 4, and at weeks 1, 2, 3 and 4 


during the acute phase and xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. 
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Figure 1: Study design schematic for NCT00110461 


 
 


4.4 Participants in NCT00110461 were aged between 10 and 17 years with a 


DSM-IV diagnosis of bipolar I disorder who were experiencing manic or 


mixed episodes, with or without psychotic features. Comorbid diagnoses 


were permitted including Attention Deficit Disorder (ADHD), Conduct 


Disorder (CD) and Oppositional Defiant Disorder (ODD) and anxiety 


disorders. All participants had a baseline Young Mania Rating Scale 


(YMRS) score of more than 20. Exclusion criteria included bipolar II 


disorder, bipolar disorder not otherwise specified and psychosis due to 


other medial conditions or concomitant mediations. Participants with 


learning disabilities and those who were determined by the investigator to 


be at risk of suicide were also excluded. 


4.5 In the NCT00110461 trial, 72% ( 296/413) patients screened were 


enrolled in the study. Patient characteristics at baseline were comparable 


between the three patient groups in the trial (see Table 1). Approximately 


62% of patients were aged 13 or more and hence fell within the licensed 


population. In response to a clarification request, the manufacturer 


provided post hoc data on the proportion of patients in mixed and manic 
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state at baseline and on the proportion of rapid cyclers (patients who 


experience 4 or more manic, hypomanic or mixed episodes during the 


previous year). In both cases the proportions were relatively similar 


between the groups.  


Table 1: Selected baseline characteristics 


Parameter Placebo 
(n=99) 


ARI 10 mg 
(n=98) 


ARI 30 mg 
(n=99) 


Mean age (years) ± SD 13.3 ± 2.1 13.7 ± 2.2 13.3 ± 2.3 


Age 13 or more at 
onset? (%) 


61% 67% 60% 


Mean duration of bipolar 
disease (years) ± SD 


1.4 ± 1.9 1.3 ± 2.2 1.3 ± 2.5 


YMRS total score, mean 
± SD 


30.7 ± 6.8 29.8 ± 6.5 29.5 ± 6.3 


Current episode at 
baseline:   


   Mixed (%) 43% 44% 39% 
Manic (%) 38% 42% 40% 
Unknown (%) 18% 14% 20% 


 


4.6 The primary outcome in NCT00110461 was the change from baseline to 


week 4 on the Young Mania Rating Scale (YMRS) total score. Secondary 


outcomes were changes from baseline scores in: Children’s Global 


Assessment Scale (CGAS); Clinical Global Impressions Scale-Bipolar 


Version (CGI-BP) severity of mania, depression and overall bipolar illness; 


Children’s Depression Rating Scale-Revised (CDRS-R) score; General 


Behaviour Inventory Scale (GBI) score and  Attention-Deficit Hyperactivity 


Disorders Rating Scale (ADHD-RS-IV) score. A YMRS response rate was 


based on a responder definition of more than 50% reduction from the 


YMRS total score at baseline.  


4.7 Data from all participants randomised to treatment were included in the 


statistical analysis. For the efficacy analysis the primary dataset used 


included last observation carried forward (LOCF) to handle missing data. 


Statistical analysis for the primary endpoint was based on an F-test for the 


mean change from baseline in YMRS total score at a significance level of 
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0.05 (two-tailed) for the aripiprazole 10 mg, aripiprazole 30 mg and 


placebo groups. Changes in scores from baseline were analysed using 


analysis of covariance with treatment as a factor and baseline score as a 


covariate at each time point. Least squares means were used for the 


treatment comparison and two-tailed Student t-tests were used to test 


differences between the treatment groups.  


4.8 In the NCT00110461 trial, both aripiprazole doses demonstrated 


statistically significant improvements over placebo in the YMRS total 


score at week 4, with treatment differences from placebo of −5.99 (95% 


CI: −8.49 to −3.50; p<0.0001) for the aripiprazole 10 mg group, and −8.26 


(95% CI: −10.7 to −5.77; p<0.0001) for the aripiprazole 30 mg group ( see 


figure 2). Statistically significant improvements in YMRS total score were 


demonstrated at week 1 for both aripiprazole doses, and were maintained 


until week 30 (up to week 30, p<0.0001 at all visits). At week 30, the 


treatment difference in YMRS total score from placebo for the aripiprazole 


10 mg dose was −5.89 (95% CI: −8.70 to −3.08), and for the aripiprazole 


30 mg dose was −6.73 (95% CI: −9.53 to −3.94). The YMRS responder 


rates as shown in figure 3 were also significantly higher in the aripiprazole 


arms than in the placebo at week 4 and week 30. 
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Figure 2: Mean change from baseline in YMRS by week of treatment in the 
NCT00110461 trial 


 


Figure 3: YMRS response rate by week of treatment  


 


4.9 Both aripiprazole doses demonstrated significant improvements at week 4 


compared with baseline in the secondary endpoints: CGAS core , CGI-BP 


Severity scores for Mania and Overall Bipolar Illness, GBI-Parent/Guard-
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ian Version and Subject Version Mania Total score, and the ADHD-RS-IV 


Total score. Significant differences were not observed  at week 4 in the 


CGI-BP Severity scores for depression; GBI- Patient Depression total 


scores or the CDRS-R score. A significant difference was observed in the 


10 mg arm for the GBI-Parent/Guardian version for depression (p= 


0.0430) but not in the 30 mg arm. The manufacturer considered the 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.  


4.10 Results from a post hoc subgroup analysis based on the change in YMRS 


score from baseline calculated using both the observed case dataset and 


the LOCF dataset for age subgroups (10-12,13-17) were presented by the 


manufacturer (see Table 2).At the end of the acute phase of the trial (4 


weeks) the proportion of drop outs was 14.3% in the aripiprazole 10 mg 


group, 22.2% in the aripiprazole 30 mg group and 23.2% in the placebo 


group. At 30 weeks the drop out rates were 65.3% in the aripiprazole 


10mg group, 77.7% in the aripiprazole 30 mg group and 87.9% in the 


placebo group. The manufacturer highlighted the statement in the 


Committee for Medicinal Products for Human Use (CHMP) assessment 


report that results based on the observed case analysis dataset failed to 


show statistical significance for aripiprazole compared with placebo for 


both doses on all analysed efficacy endpoints at week 12. The 


manufacturer stated that the lack of statistically significant differences 


between aripiprazole and placebo at week 12 along with the high 


discontinuation rate, resulted in the CHMP restricting the treatment length 


with aripiprazole to 12 weeks. 
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Table 2: Results from age subgroup analysis for mean change from baseline in 
YMRS score  


Visit/week 10 – 12 years 13 – 17 years 


  Aripip 10 
mg 


Aripip 30 
mg 


Placebo Aripip 10 
mg 


Aripip 30 
mg 


Placebo 


N LS 
Meana 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


Observed case dataset 


Baseline 31 31.5 40 28.4 36 29.9 65 29 59 30.3 58 31.9 


Week 4 25 -16.0** 30 -
15.5** 


26 -5.8 53 -14.9* 45 -17.9* 41 -11.1 


Week 12 17 -20.4 17 -20.6 7 -15.8 34 -21.4 25 -20.5 13 -21.5 


LOCF dataset 


Baseline 31 31.5 40 28.4 36 29.9 65 29 59 30.3 58 31.9 


Week 4 31 -15.6** 40 -
15.5** 


34 -4.7 65 -13.9* 59 -
16.8** 


58 -10.1 


Week 12 31 -16.2** 40 -
15.9** 


36 -6.9 65 -15.6* 59 -
16.8** 


58 -9.7 


*p < 0.05, **p < 0.001 vs. Placebo  
a a negative mean indicates improvement 


LS = Least Squares; LOCF=last observation carried forward 


 


4.11 The manufacturer also carried out a post hoc subgroup analysis to 


investigate if the efficacy of aripiprazole was influenced by the presence 


or absence of ADHD symptoms. Results presented in 3 age sub-groups 


(10-12,13-14, 15-17) suggested no change in the treatment effect.  


4.12 In NCT00110461, health-related quality of life was measured by the 


Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire (PQ-


LES-Q). The manufacturer reported that whilst the results did not reach 


statistical significance, both aripiprazole arms demonstrated a trend for 


improvement relative to placebo. 


4.13 The manufacturer presented adverse events occurring in more than 5% of 


any group in NCT00110461 over the acute phase and over the full trial 


duration. There were no deaths or suicides in the study. The manufacturer 


acknowledged that somnolence and extrapyramidal symptoms occurred 


more frequently in the aripiprazole arms than in the placebo group. In the 


acute phase (up to 4 weeks) extrapyramidal symptoms occurred in 12.2% 
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(12/98) of the aripiprazole 10 mg group, 27.3% (27/99) of the aripiprazole 


30 mg group and 3.1% (3/97) of the placebo group. In the acute phase 


( up to 4 weeks) somnolence occurred in 19.4% (19/98) of the aripiprazole 


10 mg group, 26.3% (26/99) of the aripiprazole 30 mg group and 3.1% 


(3/97) of the placebo group. The manufacturer concluded that most of the 


adverse events occurred in the acute phase of the study and were mild to 


moderate in severity and so were expected to be manageable.  


4.14 The manufacturer presented changes in baseline metabolic parameters at 


4 and 30 weeks. Differences in the treatment groups between the 


incidence of clinically significant weight gain (more than 7% weight gain 


compared with baseline) and change from baseline body mass index 


(BMI) were not statistically significant at week 4.xxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


x xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxx There were no differences between the treatment 


groups in the proportion of participants with a BMI on or above the 95th 


percentile for age and gender at week 4. Xxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxx  


4.15 The manufacturer noted that the CHMP limited the indication for 


aripiprazole to adolescents aged 13 and over as a result of safety 


concerns in younger patients. The manufacturer reported results from a 


post hoc subgroup analysis to assess the safety profile across age (10 to 


12 years, 13 to 17 years) sub-groups. In the 10 to12 years subgroup there 


were significant increases in mean weight and BMI changes from baseline 


in the aripiprazole 30 mg treatment arm at weeks 4 and 12 (see Table 3) 


There were also significant increases in weight and BMI measurements in 


the aripiprazole 10 mg treatment arm using the LOCF analysis. 
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Table 3: Mean weight and BMI change from baseline by age group at week 12 
(observed case dataset) 


Parameter 


10-12 years 13-17 years 


Aripip 10 
mg 


Aripip 30 
mg 


Placebo Aripip 10 
mg 


Aripip 30 
mg 


Placebo 


N Mean N Mean N Mean N Mean N Mean N Mean 


Weight (kg) 
change from 


baseline 


Baseline 32  40  39  66  59  58  


Week 4 26 1.2 31 1.4* 26 0.4 49 0.6 42 0.9 39 0.7 


Week 12 16 2.8 16 4.0* 7 0.8 33 2.6* 25 2.1 14 0.2 


BMI (kg/m2) 
change from 


baseline 


Baseline 32  40  39  66  59  58  


Week 4 26 0.5 30 0.5* 26 0 49 0.1 42 0.2 39 0.2 


Week 12 16 0.9 16 1.4* 7 0 33 0.8* 25 0.4 14 0 


 


* p < 0.05, ** p < 0.001 vs. Placebo (Aripiprazole 10 mg and Aripiprazole 30 mg treatment 
group) 


 


4.16 NCT00116259 was a double-blind randomised placebo-controlled clinical 


trial undertaken at a site in Brazil. There were 43 participants who were 


randomised to receive aripiprazole 20 mg/day (n=18) or placebo (n=25). 


The study duration was 6 weeks. Participants were aged between 8 and 


17 years with a DSM-IV diagnosis of bipolar I or II disorder comorbid with 


DSM-IV ADHD. All participants were in an acutely manic or mixed state 


defined as a YMRS score of more than 20 at the baseline visit. Exclusion 


criteria included learning disabilities and severe suicide or homicide risk 


contraindicating outpatient treatment.  


4.17 Results from study NCT00116259 showed that patients receiving 


aripiprazole had a significantly larger reduction in YMRS total scores from 


baseline to week 6 than patients on placebo (−27.22 versus. −19.52, 


p=0.02). A greater proportion of patients on aripiprazole compared with 


placebo were also responders (88.9% versus 52%, p=0.02; number 


needed to treat (NNT) =2.70) and achieved remission (72% versus 32%, 


p=0.01; NNT = 2.50).  


4.18 The manufacturer presented a meta-analysis of NCT00110461 (pooled 


10 mg/day and 30 mg/day doses) and NCT00116259 (20 mg/day dose). 


Results from the meta-analysis indicated that aripiprazole was statistically 


significantly superior to placebo in inducing symptomatic response (as 
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measured by >50% change in YMRS score) at weeks 1, 2 and 4, but not 


at week 3. Also results from the meta-analysis showed aripiprazole to be 


associated with a statistically significant higher rate of extrapyramidal 


symptoms than placebo, but not of somnolence. More details can be 


found in the manufacturer’s submission Appendix 17. The manufacturer 


commented that the meta-analysis was performed to be transparent 


rather than to provide meaningful results. The manufacturer stated that 


the results should be treated with caution because the information from 


the NCT00116259 trial is limited because of the small trial size and the 


different patient population from NCT00110461 (includes bipolar II 


disorders and restricted to patients with comorbid ADHD). 


Indirect evidence  


4.19 As there are no head-to-head trials comparing aripiprazole with the 


comparators specified in the final scope, issued by NICE, the 


manufacturer presented a network meta-analysis to determine the relative 


efficacy of the treatments using placebo as the common comparator. Five 


RCTS were identified: 3 included risperidone (Haas 2009, Pavaluri 2010 


and Geller 2012);1 included quetiapine (Study 149) and 1 included 


olanzapine (Tohen 2007). Of the 5 identified studies, the Haas 2009, 


Study 149 and Tohen 2007 studies were included in the network meta-


analysis (see Figure 4). Two studies were excluded but were considered 


in a sensitivity analysis: the Pavaluri 2010 study was excluded because it 


was a small study and the Geller 2012 study was excluded because 


unlike the other studies it was not placebo-controlled. 
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Figure 4: Schematic of the network meta-analysis 


 


4.20 The network analysis was undertaken using a fixed-effects Bayesian 


model, as the manufacturer considered there was not enough evidence to 


support the estimation of a random-effects model. Results from studies 


which included treatment groups with different intervention doses were 


pooled to provide an average treatment dose effect. Efficacy outcomes 


considered in the network meta-analysis were the YMRS response rates 


at weeks 1, 2 and 3 and discontinuation at week 3. Analyses were also 


conducted for the following safety outcomes: extrapyramidal symptoms, 


clinically significant weight gain, clinically significant increase in prolactin 


and somnolence.  


4.21 The relative risks using placebo and aripiprazole as references derived 


from the analyses on the included studies are shown in Table 4. Similar 


results for the 10 mg and 30 mg doses were also presented in the 


manufacturer’s submission. The results indicated that all the atypical 


antipsychotic interventions considered (aripiprazole, risperidone and 
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olanzapine) were better than placebo at achieving YMRS response at 


weeks 1 to 3. The results also indicated that there were no statistically 


significant differences in YMRS response rates at weeks 1 to 3 between 


the atypical antipsychotics. No significant differences were found for 


discontinuation of treatment at week 3 between the interventions 


considered in the network. 


Table 4 Relative risk results from network meta-analysis comparing 
interventions against placebo and against aripiprazole. 


  


Relative risk versus 
placebo 


Relative risk versus 
aripiprazole 


  median 95% CrI median 95% CrI 


  YMRS response at week 1 


Placebo 1 - 0.29 0.14, 0.57 


Aripiprazole   3.47 1.77, 7.31* 1 - 


Olanzapine 2.59 1.20, 5.93* 0.74 0.27, 2.01 


Risperidone 2.95 1.32, 7.07* 0.85 0.31, 2.34 


  YMRS response at week 2 


Placebo 1 - 0.38 0.26, 0.55 


Aripiprazole   2.63 1.83, 3.83* 1 - 


Olanzapine 2.68 1.66, 4.32* 1.02 0.61, 1.67 


Risperidone 2.62 1.72, 3.93* 0.99 0.62, 1.57 


  YMRS response at week 3 


Placebo 1 - 0.42 0.31, 0.57 


Aripiprazole   2.39 1.76, 3.24* 1 - 


Olanzapine 2.12 1.39, 3.11* 0.89 0.56, 1.35 


Risperidone 2.44 1.70, 3.37* 1.02 0.69, 1.47 


Quetiapine 1.9 1.38, 2.54* 0.79 0.54, 1.15 


  Discontinuation at week 3 


Placebo 1 - 1.37 0.80, 2.43 


Aripiprazole   0.73 0.41, 1.24 1 - 


Olanzapine 0.54 0.28, 0.99 0.75 0.32, 1.72 


Risperidone 0.88 0.46, 1.61 1.21 0.52, 2.78 


Quetiapine 0.7 0.43, 1.11 0.96 0.46, 2.01 


95% CrI = 95% credible interval 


 


4.22 Patients receiving aripiprazole were found to be statistically significantly 


more likely to experience extrapyramidal symptoms than patients 


receiving placebo. They were also more likely to experience them than 


patients receiving risperidone and quetiapine, but these differences were 
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not statistically significant (see Table 5). There was no statistically 


significant difference between aripiprazole and placebo in the risk of 


experiencing a clinically significant increase in weight. Aripiprazole 


(pooled dose) was  significantly less likely to induce clinically significant 


weight gain than olanzapine and quetiapine. There was no statistically 


significant difference between aripiprazole and placebo in the risk of 


experiencing a clinically significant increase in prolactin. Patients receiving 


aripiprazole were significantly less likely to experience a clinically 


significant increase in prolactin than patients on olanzapine, risperidone 


and quetiapine. Patients receiving aripiprazole were significantly more 


likely to experience somnolence than those on placebo. They were also 


more likely to experience somnolence than patients receiving risperidone 


and quetiapine, but these differences were not statistically significant. 
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Table 5: Risk ratios versus placebo and aripiprazole for adverse events  


  
Relative risk versus 


placebo 
Relative risk versus 


aripiprazole 


  median 95% CrI Median 95% CrI 


  Extrapyramidal symptoms 


Placebo 1 - 0.19 0.09, 0.38* 


Aripiprazole   5.28 2.65, 11.74* 1 - 


Risperidone 3.73 1.28, 13.84* 0.71 0.20, 2.93 


Quetiapine 3.79 0.67, 44.77 0.72 0.12, 8.38 


  Clinically significant weight gain 


Placebo 1 - 0.47 0.14, 1.32 


Aripiprazole   2.13 0.76, 7.20 1 - 


Olanzapine 26.44 7.46, 130.3* 12.52 2.31, 76.22* 


Risperidone 2.54 0.78, 10.78 1.19 0.22, 6.94 


Quetiapine 23.54 3.92, 217.9* 11.1 1.30, 116.1* 


  Increase in prolactin 


Placebo 1 - 4.89 0.41, 140.3 


Aripiprazole   0.2 0.01, 2.43 1 - 


Olanzapine 33.83 9.15, 186.1* 175.7 10.86, 6414* 


Risperidone 25.88 3.82, 291.8* 139.8 5.52, 7202* 


Quetiapine 5.97 1.72, 32.14* 31.22 1.81, 1191* 


  Somnolence 


Placebo 1 - 0.17 0.07, 0.36 


Aripiprazole   5.85 2.75, 14.10* 1 - 


Risperidone 3.39 1.87, 6.27* 0.58 0.23, 1.38 


Quetiapine 3.47 1.90, 6.69* 0.59 0.23, 1.43 
                       95% CrI = 95% credible interval 


 


ERG critique and exploratory analyses 


4.23 The ERG noted that the searches in the manufacturer’s submission were 


limited to January 2012 and requested that the manufacturer update 


them. As a result of time constraints the manufacturer provided results 


from a non-systematic approach and identified 3 further trials. The ERG 


repeated and updated the searches until January 2013. The ERG found 3 


studies not identified by the manufacturer, but none of them were phase 


III randomised controlled trials. 


4.24 The ERG considered the NCT0011461 trial to be of reasonable 


methodological quality, and measured a range of outcomes that are 
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relevant to the decision problem. However the ERG expressed concern 


that the trial population presented in the manufacturer’s submission are 


likely to be disrepant to the UK clinical population:  


 Clinical advisers to the ERG considered that the age of the population 


in the trial to be much younger than that seen in UK clinical practice.  


 Clinical advisers also raised concerns about the high proportion of 


patients in the trial with comorbid ADHD.  


 The ERG considered it likely that many of the patients in the trials were 


treated in an outpatient setting which does not reflect current UK 


practice for this patient population.  


  The ERG commented that the exclusion of patients who were at risk of 


suicide from the trial, may have resulted in the trial population having 


less severe disease than those presenting in UK clinical practice.  


The ERG noted the manufacturer’s acknowledgement that the inclusion 


and exclusion criteria for NCT0011461 could have reduced the external 


validity of the trial population. The ERG noted that no information was 


presented on the duration or maintenance of effect after 12 weeks of 


treatment with aripiprazole. 


4.25 The ERG noted the advice in the European Medicines Agency (EMA) 


guidance for clinical investigation of bipolar disorder, that the occurrence 


of switching to depression should be investigated. In response to a 


clarification request, the manufacturer provided depression outcomes at 


weeks 4 and 30 using the CGI-BP severity depression score; the CDRS-R 


score; the GBI total score- parent guardian (depression); the GBI total 


scores- patient (depression) score. The ERG considered that while the 


data presented did not raise concerns about  the occurrence of 


depression associated with aripiprazole treatment, the effect of 


aripiprazole on depression was not explored in depth in the submission.  


4.26 Clinical advisers to the ERG highlighted that the manufacturer had not 


discussed the role of the caregiver in the patient’s management of their 


illness including medication adherence as well as identifying prodromal 
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symptoms prior to acute episodes in its submission. Since many of the 


participants were treated in an outpatient setting, the impact on the carer’s 


role in management of patients’ recovery is even more relevant. The 


clinical advisers also noted that the impact of acute manic and mixed 


episodes on the patient’s family or caregiver is not addressed in the 


submission.   


4.27 The ERG considered the key clinical evidence for this appraisal came 


from the network meta-analysis. The ERG noted that relevant placebo-


controlled trials of the anti-psychotic comparators were used for the 


indirect comparison. The ERG agreed with the manufacturer that the 


NCT00116259 trial should be excluded from the base case because of 


the different patient population. The ERG also agreed that the exclusion of 


the Geller 2012 trial was appropriate. The ERG did not consider it 


appropriate for the Pavuluri 2010 study to be excluded but it 


acknowledged that inclusion of this study would have little impact on the 


conclusions from the network meta-analysis.   


4.28 The ERG questioned the pooling of doses from treatment arms with 


multiple doses in the network meta-analysis because it considered that 


different doses are associated with different efficacies and side effects. 


The manufacturer was requested to conduct a network meta-analysis with 


doses from multiple treatment arms separated but was unable to do so 


within the time available. The ERG considered that caution should be 


used when interpreting the results from the network meta-analysis based 


on pooled interventions from multiple treatment arms.   


4.29 The ERG considered that a random effects model was more appropriate 


for the network meta-analysis rather than the fixed effects model used by 


the manufacturer because of the heterogeneity between the trials. The 


ERG undertook the network meta-analysis using a random effects model, 


and obtained similar results to those from the fixed effects model, 
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although in all cases the 95% credible intervals were wider reflecting the 


increased uncertainty. 


5 Comments from other consultees 


5.1 Statements received from professional groups reported that, within the 


NHS, acute manic and mixed episodes in bipolar I disorder in children and 


adolescents are generally treated by child and adolescent psychiatrists 


with support from the broader multidisciplinary child and adolescent 


mental health team (e.g. nurses, clinical psychologists, occupational 


therapists). There is some regional variation at the upper age range (16 – 


18 years) with respect to transition to adult mental health services and 


often transition arrangements are sub-optimal. In some regions 


paediatricians treating patients with ADHD have begun to make diagnosis 


of bipolar disorder and initiate treatments for bipolar I disorder in 


individuals with ADHD and severe mood dysregulation. This practice is 


not supported by UK guidelines and it can result in patients receiving 


inappropriate treatments.  


5.2 Professional groups stated that there is variation in practice across the UK 


between psychiatrists with respect to the treatments offered for bipolar 


disorder. They suggested that this reflects differing levels of experience 


and training in bipolar disorder; a lack of quality psychoeducation 


materials; the broad range of interpretations available to clinicians when 


implementing current NICE and British Association of 


Psychopharmacology guidance (that require a downward extrapolation of 


adult recommendations to children and adolescents) and differing 


interpretations of the available evidence with respect to pharmacological 


treatments. 


5.3 A professional group commented that aripiprazole treatment should only 


be initiated in children and adolescents by a psychiatrist with age-


appropriate training. While aripiprazole and the atypical antipsychotics are 


not yet available under licence for children and adolescents with bipolar 
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disorder they are used off-label. Of the current medication approaches 


only lithium has a marketing authorisation for this patient population. 


Lithium is however associated with a range of practical limitations (the 


need for pre and post treatment blood tests, narrow therapeutic window 


and significant adverse effects). Other alternatives include valproate and 


the atypical antipsychotics (e.g. aripiprazole, olanzapine, quetiapine, 


risperidone). Each intervention can be considered as a monotherapy or in 


combination. Usually a monotherapy would be considered first followed by 


an alternative monotherapy or combination treatments where response is 


inadequate. 


5.4 A professional group noted that any trial that includes individuals with 


bipolar II disorder or bipolar disorder not otherwise specified or a high 


proportion of patients with comorbid ADHD is likely to reflect a very 


different population to that seen in UK clinical practice. However the main 


trials for the atypical antipsychotics include patients with bipolar I disorder 


and are likely to reflect reasonably well the type of patient seen in the UK. 


However as with all registration trials the subjects are relatively “clean” 


with respect to comorbidity and may not fully represent the population 


seen in clinical practice.  


5.5 No statements were received from patient groups. 


6 Cost-effectiveness evidence 


6.1 The manufacturer undertook a systematic review to identify relevant cost-


effectiveness or cost-utility studies. No economic evaluations were 


identified for the treatment of bipolar I disorder in children and 


adolescents. The manufacturer developed a de novo economic model to 


assess the cost effectiveness of aripiprazole  compared with the other 


atypical antipsychotics. The patient population in the economic evaluation 


was adolescents with manic episodes of bipolar I disorder between 13 


and 17 years old as specified in the marketing authorisation. The age of 
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onset implemented in the model was 15 years and the time horizon in the 


model was until the patient reached adulthood at 18 years.  


6.2 The cost-effectiveness model presented by the manufacturer is a Markov 


cohort model with a weekly cycle length. The treatment pathway in the 


model was based on a sequence of up to 4 treatment lines. The first 3 


related to treatment with an antipsychotic drug and the fourth included 


lithium treatment for patients whose disease was resistant to previous 


therapy (see figure 5). The antipsychotic treatment lines were identical in 


structure and each contained: an acute phase encompassing 3 weeks of 


inpatient treatment, a sub-acute phase encompassing up to 5 weeks of 


inpatient treatment for responders, and a maintenance phase 


encompassing outpatient treatment for an average of 4 weeks and then 


withdrawal of treatment. The structure of the model ensured that the 


average duration for a responding patient on each antipsychotic 


intervention was 10 to 12 weeks. The ‘therapy resistance’ phase 


contained up to 5 weeks inpatient lithium treatment, followed by outpatient 


lithium treatment and a maintenance phase similar to that in the 


antipsychotic lines for responders. 
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Figure 5: Schematic representation of the manufacturer’s model 
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6.3 Patients entered the model at the start of the first treatment line. Patients 


moved to the next treatment line if they discontinued treatment before 


response during the acute phase or if they relapsed before discharge from 


hospital. If patients relapsed within the maintenance phase they remained 


on the same treatment line to which they had responded. If patients did 


not respond to 3  lines of antipsychotic treatment they entered the ‘therapy 


resistance’ treatment line. If patients relapsed on ‘therapy resistance’ 


treatment  they returned to the inpatient lithium treatment ( that is the 


‘therapy resistance’ hospitalised state). The modelling of adverse events 


was included within the treatment-related health states. Patients could 


also die in any health state in the model. 


6.4 Based on clinical opinion, the manufacturer specified the treatment 


sequence of risperidone, quetiapine and olanzapine to represent usual 


care (labelled strategy 1 in the model). The manufacturer considered 


either quetiapine or olanzapine could be replaced by aripiprazole. For the 


base case analyses, olanzapine was replaced with aripiprazole and the 
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position of aripiprazole in the treatment sequences was varied, giving 4 


different strategies:  


 Strategy 1: (S1) risperidone, quetiapine, olanzapine.  


 Strategy 2: (S2) risperidone, aripiprazole, quetiapine.  


 Strategy 3: (S3) aripiprazole, risperidone, quetiapine. 


 Strategy 4: (S4) risperidone, quetiapine, aripiprazole. 


 


6.5 Clinical data for the effectiveness for each antipsychotic in the 3 week 


acute phase were taken from the results of the network meta-analysis 


based on pooled dose levels (see table 6). It was assumed the 


effectiveness of each antipsychotic intervention is not influenced by its 


position in the treatment pathway and that the treatment is at a constant 


dose. Beyond the acute phase, it was assumed that all antipsychotics 


were equally effective and the common weekly relapse value was based 


on expert opinion. The manufacturer also assumed an identical mortality 


rate for all the antipsychotic interventions, based on UK life-tables 


adjusted to reflect the higher rates of mortality observed among patients 


with bipolar disorder.  


Table 6: Effectiveness data used in the manufacturer’s base case 


 aripiprazole risperidone quetiapine olanzapine 


Weekly probability of discontinuation (from network meta-analysis) 


0 to 1 week 2.06% 2.48% 1.97% 1.54% 


1 to 2 weeks 8.56% 10.30% 8.17% 6.37% 


2 to 3 weeks 7.00% 8.43% 6.70% 5.23% 


0 to 3 weeksв 17.62% 21.21% 16.84% 13.14% 


Weekly probability of YMRS response  (from network meta-analysis) 


0 to 1 week 28.09% 23.89% 22.20% 20.92% 


1 to 2 weeks 22.59% 26.48% 17.86% 30.82% 


2 to 3 weeks 8.40% 9.70% 6.64% 0.60% 


0 to 3 weeksв  59.08% 60.07% 46.70% 52.34% 


Weekly probability of relapse in the sub-acute and maintenance phases (expert 
opinion) 


Whilst treated* 0.57% for all drugs 


Not treated 0.67% for all drugs 


*In the model this corresponds to both the ‘Responder observation’ and ‘Euthymic treated’ health states. 







 


National Institute for Health and Care Excellence 30 of 39 


Premeeting briefing – Aripiprazole for the treatment and prevention of acute manic and mixed 
episodes in bipolar disorder in children and adolescents 


Issue date: April 2013 


в Numbers represent the proportion of the starting cohort. Thus summation of the three individual values equal 
the 0-3 week values 


 


6.6 The model included three adverse events: extrapyramidal symptoms, 


somnolence and weight gain. Data for the incidence of these events were 


based on the results of the network meta-analysis (see table 7). There 


was no available data for the incidence of extrapyramidal symptoms and 


somnolence associated with olanzapine treatment and so these values 


were set equal to the lowest incidence of the other antipsychotics.  


Table 7: Mean incidence of adverse events during the acute phase of the 
model (based on network meta-analysis results)  


 EPS Somnolence Weight gain 


Aripiprazole 0.158 0.463 0.034 


Risperidone 0.112 0.266 0.041 


Quetiapine 0.116 0.273 0.403 


Olanzapine* 0.112 0.266 0.450 


                     * Values for EPS and somnolence set equal to the lowest value for the other antipsychotics. EPS 
extrapyramidal symptoms 


 


6.7 The health-related quality of life data collected in NCT00110461 were not 


based on a preference-based measure. Due to a lack of available data, 


for preference-based utility values from bipolar disorder in adolescents, 


the manufacturer based the utilities in the model on published data from 


adult populations with bipolar disorder. For the main analysis, the utilities 


were based on EQ-5D data from an adult UK population with bipolar I 


disorder reported by Hayhurst (2006). A multiplicative model for the 


utilities was employed to take into account the demographic (age and sex) 


of the population from which the utility was calculated. The calculated 


multipliers were then applied to an appropriate general population utility 


for the adolescent population in the mode (see table 8). The utility was 


also further adjusted within the model according to hospitalisation status, 


adverse events and the ageing of the adolescent cohort. The utility for 


weight gain was taken from the general population and the utilities for 


somnolence and extrapyramidal symptoms came from patients with 


schizophrenia.  
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Table 8: Summary of utility values applied in the base case and sensitivity 
analysis 


Parameter Utility type Main analysis 
Sensitivity 
analysis 


General population  


Based on formula 
including age. 
Updated every 
cycle 


Examples (with 
54% male); 


15 year old: 0.951 


16 year old: 0.950 


17 year old: 0.948 


- 


    


Acute phase multiplier 0.775 0.259 


Responder observation multiplier 0.954 0.849 


Euthymic treated multiplier 0.954 0.933 


Euthymic not treated multiplier 0.954 0.832 


Therapy resistant inpatient multiplier 0.809 0.292 


Therapy resistant outpatient multiplier 0.809 0.674 


EPS multiplier 0.815 - 


Weight gain multiplier 0.908 0.926 


Somnolence multiplier 0.905 - 


Hospitalisation (decrement) decrement 0.070 0 1 
1
assumed to be included in above values 


6.8 In the economic model in-hospital costs were based on NHS reference 


costs 2010/1155 (code MHIPC1; NHS Trusts Mental Health Inpatients – 


Children). This cost was assumed to include costs relating to adverse 


events, but not the cost of antipsychotic treatments. Out-of-hospital 


resource use was based on expert opinion, with costs taken from the 


Personal Social Services Research Unit. Non-propriety costs were used 


for each of the anti-psychotics apart from aripiprazole (see table 9). The   


so an average dose cost was used. A weekly cost of £16.57 was included 


with weight gain in the euthymic treated states.  
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Table 9: Summary of weekly costs used within the model 


Parameter Cost (£) 


In-patient care (acute and therapy resistant 
phases)* 


4,214.68 


Out-patient care; on treatment* 80.37 
Out-patient care; no treatment 42.33 


Out-patient care; therapy resistant* 161.84 


Weight gain 16.57 
Aripiprazole 35.90 
Risperidone 0.40 
Quetiapine 28.31 
Olanzapine 9.24 
Lithium 0.25 


*excludes drug costs 


6.9 A summary of the base case results from an incremental analysis by cost 


is presented in table 10. These results show that the cost-effectiveness 


results are similar for the 4 strategies, but that use of aripiprazole at any 


point in the treatment pathway, dominated usual care which had the 


highest total cost (£75,066) and the lowest total quality-adjusted life years 


(QALYs) (2.516). Aripiprazole used as second line therapy after 


risperidone had the lowest total cost (£74,133) and the highest total 


QALYs (2.525) and dominated the other base case strategies.  


Table 10: Base case results – incremental analysis by cost (produced by ERG 
from table B78, page 229 manufacturer’s submission) 


ICER; Incremental cost-effectiveness ratio (Incremental costs / incremental QALYs). Where one sequence is 
both less effective (results in lower total QALYs) and more costly (higher total costs) than another sequence, the 
former is said to be dominated by the latter. 


RIS: risperidone. QUE: quetiapine. OLA: olanzapine. ARI: aripiprazole. 


 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S2 


(RIS, ARI, QUE) 
£74,133 2.52466    


S3 


(ARI, RIS, QUE) 
£74,379 2.52348 £246 -0.0012 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£74,888 2.52297 £755 -0.0017 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£75,066 2.51637 £933 -0.0083 


Dominated 


by S2 
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6.10 The manufacturer undertook a wide range of univariate sensitivity 


analyses for the base case and identified the rates of response applied 


during the acute treatment phase as the main parameters which 


influenced the cost-effectiveness estimates of the strategies. The 


manufacturer noted that this was expected because the response rates 


were varied by ±30% and there is not a significant difference in response 


rate between the four antipsychotic treatments considered. Scatterplots 


from probabilistic sensitivity analysis (PSA) were also presented in the 


submission. From these results the manufacturer noted that there is some 


uncertainty surrounding the cost-effectiveness results but for all 3 


strategies containing aripiprazole, the majority of PSA iterations indicate 


cost-effectiveness or dominance.  


6.11 The manufacturer presented 5 scenario analyses:  


  When efficacy and safety results from the network meta-analysis based 


on the aripiprazole 10 mg dose rather than the pooled dose and the 


associated drug costs were included in the model only aripiprazole 


second-line (strategy 2) remained dominant over all other strategies, 


with the lowest costs (£74,815) and the highest QALYs (2.520). 


Aripiprazole first-line had the highest costs (£75,741) and usual care 


had the lowest QALYs (2.517). 


  A second scenario analysis examined the impact of using efficacy and 


safety results from the network meta-analysis which included all the 


trials identified for the sensitivity analysis described in section 4.19. 


Aripiprazole second-line (strategy 2) remained dominant (total costs 


£72,178 and QALYs 2.534) and, first-line aripiprazole had the highest 


costs (£73,164) and lowest QALYs (2.532). The manufacturer 


highlighted that these results should be treated with caution because of 


the uncertainty in the network meta-analysis results by the inclusion of 


small trials.  


 A scenario analysis investigated the impact of swapping the position of 


quetiapine and olanzapine in the base case treatment strategy. 
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Aripiprazole was then used to replace quetiapine giving four possible 


strategies: 


  Strategy 1: (S1) risperidone, olanzapine, quetiapine. 


 Strategy 2: (S2) risperidone, aripiprazole, olanzapine.  


 Strategy 3: (S3) aripiprazole, risperidone, olanzapine. 


 Strategy 4: (S4) risperidone, olanzapine, aripiprazole. 


The results obtained from considering these strategies did not differ 


greatly from the base case results that indicated that the use of 


aripiprazole anywhere in the treatment pathway dominated usual care.  


 Two further scenario analyses considered changes in the utilities 


values shown in table 6. Neither of these scenarios produced results 


which differed greatly from the base case and use of aripiprazole 


anywhere in the treatment pathway dominated usual care. 


6.12 In response to a clarification request, the manufacturer presented 5 


additional scenario analyses: 


 The starting age of patients was varied from 15 years in the base case 


to 13 years and 17 years. Increasing the model’s time horizon resulted 


in increased accumulated costs and QALYs for all strategies.  


  The manufacturer was requested to explore the possibility that 


treatment efficacy reduced when the antipsychotic was not used for first 


line treatment. In response the manufacturer conducted a series of 


analyses varying the reduction in efficacy between lines 1 and 2 from 


5% to 50% and between lines 2 and 3 from 10% to 75%. Results from 


these scenarios demonstrated that the manufacturer’s original cost-


effectiveness results were not substantially altered – even with 


reductions of 50% and 75%.  


  The manufacturer was requested to include the cost of drug-related 


adverse events in the model. The manufacturer presented results 


based on somnolence and extrapyramidal symptoms requiring either 1 


additional hour of consultant time per week or 3 additional hours per 


week. For both cases aripiprazole in second-line dominated the other 


strategies considered, but as in the base case results, there was only a 
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small difference between the total costs and QALYs between 


strategies. 


 The manufacturer was requested to undertake a scenario analysis in 


which the acute and euthymic treated phases of the model were 


extended. In response, the manufacturer extended the acute phase 


from 3 weeks to 4 weeks, which had a minimal impact on the cost-


effectiveness results. The effect of extending the euthymic treated 


phase of the model was to reduce the total costs for each health 


strategy but it did not impact on the cost-effectiveness results.  


 The manufacturer was requested to undertake a scenario analysis 


investigating the impact of increasing the relapse rate from the base 


case value of 5% over the entire duration of the trial (0.57% per week) 


to 10%, 15% and 20%. The results showed that increasing relapse 


rates resulted in higher accumulated costs and lower accumulated 


QALYs for all the strategies, but the incremental analyses remained the 


same. 


ERG critique and exploratory analyses 


6.13 In general the ERG was satisfied that the economic evidence submitted 


by the manufacturer does not represent a biased assessment of the cost-


effectiveness of aripiprazole. The ERG considered the manufacturer’s 


model to be robust and transparent and well structured, allowing for the 


analysis of uncertainty in the model inputs.  


6.14 The ERG highlighted that both its clinical advisers and those to the 


manufacturer stressed the importance of tailoring the treatment sequence 


to reflect an individual’s needs (based on factors such as severity of 


symptoms; side-effect profile; or comorbidities for example). As there are 


limited data available to model treatment within sub-groups, the ERG 


conducted an exploratory scenario analysis to assess the possible 


implications of personalised medicine. The results, shown in table 11, 


showed that only small changes in the modelled results – typically no 


more than 2% of either the total costs or total QALYs – for each treatment 
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sequence were needed for the incremental cost effectiveness ratio (ICER) 


for that strategy to be £20,000 or £30,000 per QALY gained. The ERG 


stated that these results suggest that the actual place of aripiprazole 


within a treatment sequence is likely to depend on individual 


circumstances. 


Table 11: QALY gains and cost offsets required to produce ICER equal to 
£30,000 or £20,000 per QALY gained relative to S2 (RIS, ARI, QUE) 


Strategy 


Additional QALYs required 
for: 


Cost offset required for 


ICER =  
£30,000 


ICER =  
£20,000 


ICER =  
£30,000 


ICER =  
£20,000 


S4 
(RIS, QUE, ARI) 


0.02759 0.03864 - £828 - £773 


S1 
(RIS, QUE, OLA) 


0.04269 0.05567 - £1,281 - £1,113 


S3 
(ARI, RIS, QUE) 


0.03093 0.04590 - £928 - £918 


RIS: risperidone. QUE: quetiapine. OLA: olanzapine. ARI: aripiprazole 


 


6.15 The ERG explored the potential implications of two different treatment 


durations for aripiprazole: one use reflected its licensed duration of a 


maximum of 12 weeks; the other reflected its real-life use based on 


clinical opinion of an average of twelve months. The ERG amended the 


manufacturer’s model to have a maximum treatment duration (for all 


antipsychotics) of 12 weeks. Following a request, the manufacturer 


provided an amended version of its model to have an average of 12 


months of antipsychotic treatment. The ERG considered that although 


both total costs and total QALYs showed a reduction in both of the two 


new models, the substantive conclusions of the manufacturer’s base case 


analysis remained unchanged. 


6.16 The ERG considered that a treatment sequence containing all 4 


antipsychotics was appropriate. Clinical advisers to the ERG stated that if 


a patient’s condition had not responded to the first 3 antipsychotic 


interventions, clinicians would generally try the remaining antipsychotic 


rather than conclude that a patient’s condition was treatment resistant. 


This scenario was not possible to evaluate within the time frame of the 
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clarification process. The ERG stated that there is no evidence to suggest 


that a 4 line treatment sequence would substantially alter the conclusions. 


6.17 The ERG made the following changes to the model in order to provide the 


most plausible ICER:  


 use network meta-analysis results from a random-effects model. 


   include a half-cycle correction  


 adjust the discounting formula used 


  amend the mortality rate calculations  


  include a 10% reduction in efficacy between lines 1 and 2 and 15% 


between lines 2 and 3  


 impose a logical constraint on the PSA inputs so that week 3 probability 


of discontinuing or responding does not exceed 1.  


 


These amendments were incorporated into a ‘licensed duration’ model 


which reflected the maximum 12 week duration specified in the marketing 


authorisation and into a ‘real-life’ model which assumed 4 weeks of acute 


treatment and 12 months of euthymic treatment. 


6.18 The deterministic and probabilistic cost effectiveness results from both 


models were similar to those obtained in the manufacturer’s base case 


model.  


 In the deterministic licensed duration model, use of aripiprazole at any 


point in the treatment pathway dominated usual care which had the 


highest total cost (£72,411) and the lowest total quality-adjusted life 


years (QALYs) (2.453). Aripiprazole used as second line therapy after 


risperidone had the lowest total cost (£70,647) and the highest total 


QALYs (2.469).  


 In the deterministic real-world model aripiprazole used as first line 


therapy had the highest total cost (£63,437) and the lowest total quality-


adjusted life years (QALYs) (2.485). Aripiprazole used as second line 


therapy had the lowest total cost (£62,257) and the highest total QALYs 
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(2.486). Results showed a decrease in both total costs and QALYs 


compared with the manufacturer’s deterministic base case results.  


 


The ERG also explored the impact on the cost-effectiveness of the 


amendments separately and concluded that the key drivers to changes in 


the cost-effectiveness results were the extension of treatment duration 


either to 4 weeks acute treatment or 12 months of euthymic treatment,  


7 Equalities issues 


7.1 No potential equality issues were identified during the scoping workshop 


discussion or during the two draft scope consultations. A professional 


group stated that is likely that those with significant intellectual disability 


would not be covered by this guidance as the evidence base does not 


extend to this population, No equality issues relating to the use of 


aripiprazole under its licence. were raised by the manufacturer in its 


submission. 


8 Innovation 


8.1 During the scope consultation, the manufacturer noted that aripiprazole 


will be the first antipsychotic to be licensed in this age group, and so 


presents psychiatrists with a licensed alternative to the off-licence 


treatment options currently available 
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Appendix A: Supporting evidence  


Related NICE guidance 


Published 


 Aripiprazole for the treatment of schizophrenia in people aged 15-17. NICE 


technology appraisal guidance 213 (2011). Available from 


http://www.nice.org.uk/guidance/TA213 


 The clinical effectiveness and cost effectiveness of electroconvulsive therapy 


(ECT) for depressive illness, schizophrenia, catatonia and mania. NICE 


technology appraisal guidance 59 (2003). Available from 


http://www.nice.org.uk/guidance/TA59 


 The management of bipolar disorder in adults, children and adolescents, in 


primary and secondary care’. NICE Clinical Guideline 38 (2006). Available  from  


http://www.nice.org.uk/guidance/CG38 


 Depression in children and young people: identification and management in 


primary, community and secondary care’. NICE Clinical Guideline 28 (2005). 


Available  from  http://www.nice.org.uk/guidance/CG28 
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CGAS Children’s Global Assessment Scale 


CGI-BP Clinical Global Impressions Scale-Bipolar Version 


CGI-S Clinical Global Impressions-Severity of Illness scale 


CHMP Committee for Medicinal Products for Human Use 


CHQ-P50 Questionnaire-Parent Form 50 


CI Confidence Interval 


CMRS-P Child Mania Rating Scale-Parent Version 


CPN Community Psychiatric Nurse 


CrI Credibility Interval 


DSM-IV Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition 


ECG Electrocardiogram 


EMA European Medicines Agency 


EPAR European Public Assessment Report 


EPS Extrapyramidal Symptoms 


ES Effect Size 


GAS (Adult) Global Assessment Scale 


GBI General Behaviour Inventory Scale 


GP General Practitioner 


HRQoL Health Related Quality of Life 


KADS Kutcher Adolescent Depression Scale 


LOCF Last Observation Carried Forward 


LS Least Squares 


NA Not Applicable 


NHS National Health Service 
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NHSC National Horizon Scanning Centre 


NMA Network Meta-Analysis 


NNT Number Needed to Treat 


NR Not Reported 


ODD Operational Defiant Disorder 


OECD Organisation for Economic Co-operation and Development 


ONS Office of National Statistics 


PQ-LES-Q Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire 


PSA Probabilistic sensitivity analysis 


PSS Personal Social Services 


QALY Quality Adjusted Life Year 


QoL Quality of Life 


QW Once weekly 


RCT Randomised Controlled Trial 


RD Risk Difference 


RR Risk Ratio 


SAE Serious Adverse Event 


SD Standard Deviation 


SHO Senior House Officer 


SNAP IV Swanson, Nolan and Pelham Scale Version IV 


TEAE Treatment Emergent Adverse Event 


YMRS Young Mania Rating Scale 
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Executive summary 


Please provide an executive summary that summarises the key sections of 


the submission. All statements should be directly relevant to the decision 


problem, be evidence-based when possible and clearly reference the relevant 


section of the submission. The summary should cover the following items. 


 The UK approved name, brand name, marketing status and principal 


mechanism of action of the proposed technology.  


 The formulation(s), strength(s), pack size(s), maximum quantity(ies), 


anticipated frequency of any repeat courses of treatment and acquisition 


cost.  


 The indication(s) and any restriction(s).  


 The recommended course of treatment.  


 The main comparator(s).  


 Whether the key clinical evidence in the submission comes from head-to-


head randomised controlled trials (RCTs), from an indirect and/or mixed 


treatment comparison, or from non-randomised studies.  


 The main results of the RCTs and any relevant non-RCT evidence.  


 In relation to the economic evaluation, details of:  


– the type of economic evaluation and justification for the approach used 


– the pivotal assumptions underlying the model/analysis 


– the mean costs, outcomes and incremental cost-effectiveness ratios 


(ICERs) from the evaluation. 


 Tabulation of the base-case results as follows: 


 


The Technology and Indication 


Aripiprazole (Abilify®) is an atypical antipsychotic with partial dopamine D2 and D3 


agonistic properties. Positive CHMP opinion was granted for aripiprazole on 14th 


December 2012 for the treatment up to 12 weeks of moderate to severe manic 


episodes in Bipolar I Disorder in adolescents aged 13 years and older. 


  







 


Specification for manufacturer/sponsor submission of evidence Page 11 of 330 


Posology 


Aripiprazole is available as tablets, orodispersible tablets or oral solution for the 


treatment of children and adolescents (see Table 1 for acquisition costs). It is 


recommended that these patients initiate treatment with the oral solution and then 


change to tablets. The expected recommended dose of aripiprazole is 10 mg/day, 


with the option of increasing this up to a maximum of 30 mg/day. For patients who 


respond to aripiprazole, the expected length of a course of treatment is 12 weeks as 


stipulated in the licence, with subsequent courses given in cases of relapse of manic 


symptoms (approximately 15% of patients over 6 months [Section 6.3.5]). 


Table 1: Acquisition costs of aripiprazole 


Formulation and Strength Pack size Cost per pack 


5 mg tablet, 10 mg tablet,  


15 mg tablet 


28 tablets £95.74 


30 mg tablet 28 tablets £191.47 


1 mg/mL oral solution 150 mL £102.57 


 


Comparators  


NICE guidelines state that children and adolescents experiencing acute mania 


should be treated according to the recommendations for adults with bipolar disorder, 


with the exception that therapy should be initiated at lower doses.1 The guidelines 


also recommend that an atypical antipsychotic associated with lower weight and 


non-elevation of prolactin levels should be considered for maintenance (Section 


2.3).1  


No atypical antipsychotic is currently approved for the treatment of paediatric bipolar 


disorder in the UK, although risperidone, quetiapine and olanzapine (in addition to 


aripiprazole) are currently being used off-label in these patients (Section 2.6).1-4 


There is some uncertainty as to which order the atypical antipsychotics are normally 


used in, and there is likely to be variation in clinical practice. Based on expert 


opinion,2-4 the main comparators to aripiprazole are expected to be as follows: 


 First-line use: risperidone 


 Second-line use after risperidone: quetiapine 


 Third-line used after risperidone and quetiapine: olanzapine 
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The key clinical evidence in this submission comes from a network meta-analysis of 


the pivotal RCTs for each of the four atypical antipsychotics. 


Key Efficacy and Safety Results  


Aripiprazole is the only effective therapy that fulfils the requirement for an 


atypical antipsychotic associated with both low weight gain and low risk of 


prolactin increase. 


Efficacy from the pivotal RCT, NCT00110461 (Section 5.5) 


The large and high-quality RCT, NCT00110461, demonstrated that both the 10 mg 


and 30 mg doses of aripiprazole induced resolution of manic symptoms as measured 


by YMRS change from baseline from as early as week 1, at week 12 and sustained 


up to week 30 (''''''''''''''''''''' ''''' '''''''''''''''''' ''''' '''''' ''''''''''').5, 6 Response rates (defined as the 


percentage of patients achieving a ≥50% reduction from baseline YMRS) were also 


significantly higher in the 30 mg and 10 mg aripiprazole arms compared to placebo at 


both the double blind study endpoint at week 4 (p˂0.0001 and p=0.0074, 


respectively) and at weeks 12 (p<0.0001 for both doses) and 30 '''''''''''''''''''''''' '''''''''' 


''''''''''''''''''''''''' ''''''''''''''''''''''''''''''''.5, 6  


 


Safety from the pivotal RCT, NCT00110461 (Section 5.9) 


While long-term data lacks for the other antipsychotics, aripiprazole has been 


demonstrated to have an acceptable long-term safety profile for adolescents aged 13 


and over. This is particularly true with respect to adverse events of particular interest 


in children and adolescents and to which this juvenile population is particularly prone, 


such as weight gain and increases in serum prolactin levels: 


 The incidence of clinically significant weight gain (≥7%) was not significantly different 


in the 30 mg and 10 mg aripiprazole arms compared to placebo at week 4 and 


remained low over time in the whole trial population.
5, 7


 


 There were also no increases in serum prolactin level, with prolactin levels in all 


active treatment groups falling over the duration of the 30-week study.
7
 


In line with the data available for the other antipsychotics, somnolence and 


extrapyramidal symptoms occurred more frequently in patients receiving aripiprazole 


than placebo.5 However, the vast majority of cases were of mild-to-moderate 


severity, occurred in the first 4 weeks of the trial and are expected to be manageable. 
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The CHMP limited the indication for aripiprazole to adolescents aged 13 or over due 


to safety concerns in younger patients. 


 


Comparative effectiveness (Section 5.7) 


A Bayesian network meta-analysis was performed using the pivotal placebo-


controlled study for each atypical antipsychotic. There were no statistically significant 


differences in response rates (measured by YMRS change) at weeks 1-3 between 


the atypical antipsychotics, although there was a trend for aripiprazole to have 


greater efficacy versus all others at week 1 and versus quetiapine and olanzapine at 


week 3. 


By week 3/4, aripiprazole was already associated with significantly better outcomes 


than the other atypical antipsychotics for the adverse events of particular importance 


in the child and adolescent patient population, weight gain (except compared to 


risperidone) and prolactin increases: 


 Aripiprazole-treated patients were significantly less likely to experience clinically 


significant weight gain than patients on olanzapine (RR olanzapine vs. aripiprazole: 


12.52 [95%CrI 2.31-76.22] and quetiapine (RR quetiapine vs. aripiprazole: 11.1 [95% 


CrI 1.30-116.1]). This significant result at such an early time point (week 3 or 4) is 


particularly notable considering that weight gain can develop gradually over time. 


 Aripiprazole-treated patients were also significantly less likely to experience a 


clinically significant increase in prolactin than patients on olanzapine (RR olanzapine 


vs. aripiprazole: 175.70 [95% CrI 10.86-6414]), risperidone (RR risperidone vs. 


aripiprazole: 139.80 [95% CrI 5.52-7202]) or quetiapine (RR quetiapine vs. 


aripiprazole: 31.22 [95% CrI 1.81-1191]).  


 


There were no significant differences between aripiprazole and the other atypical 


antipsychotics in terms of EPS (RR vs. aripiprazole for risperidone: 0.71 [95% CrI 


0.20-2.93]; for quetiapine: 0.72 [95% CrI 0.12-8.38]) or somnolence rates (RR vs. 


aripiprazole for risperidone: 0.58 [95% CrI 0.23-1.38]; for quetiapine: 0.59 [95% CrI 


0.23-1.43]). 
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Cost-effectiveness 


The strong efficacy and safety profile of aripiprazole means that it is a cost-


effective therapy compared to usual care at any position in the treatment 


pathway.  


Model structure and assumptions 


Aripiprazole was evaluated in the model as a first, second and third line therapy 


compared to a usual care strategy where no aripiprazole was used, which consisted 


of risperidone, quetiapine and then olanzapine. 


A Markov state transition model was developed to reflect the treatment pathway for 


adolescents with bipolar I disorder (Section 6.2.3). The model consists of three 


phases: 


1. The acute phase where the patient is treated as an inpatient in hospital to manage 


their acute manic event. Patients who discontinue their atypical antipsychotic or do 


not respond by week 3 enter acute 2
nd


 or 3
rd


 line treatment. When patients have 


responded they remain in hospital under observation for a further 5 weeks until they 


are stabilised. Patients can relapse from this responder observation state and move 


to acute 2
nd


 or 3
rd


 line treatment. 


2. The maintenance (euthymic) phase, where patients are discharged from hospital 


and remain on treatment with an atypical antipsychotic for an average of 4 further 


weeks before being taken off treatment (giving an average treatment duration of 10-


12 weeks). Patients can relapse from these states back into the acute inpatient phase 


at week 1. 


3. The therapy resistance phase, where patients have not responded to three lines of 


atypical antipsychotic therapy. Patients are maintained on lithium only. 


The main assumptions underlying the model are as follows: 


 Patients will switch treatment if they have not achieved a full YMRS response (≥50% 


reduction from baseline) by week 3. 


 The efficacy and tolerability of aripiprazole is based on pooled evidence for 10 mg 


and 30 mg dosing. The comparator evidence is also based on pooled doses from 


clinical trials. 


 Response and non-response to a given treatment is independent of when or where it 


comes in a treatment sequence, including after a recurrent acute manic episode, due 


to the large absence of data on these aspects. 
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 Relapse rates in the maintenance phase are based on expert opinion and assumed 


to be equivalent for all treatments. 


 


Base Case Results (Section 6.7.6) 


Aripiprazole used at any stage of the treatment pathway is dominant to usual care, 


and is therefore a cost-effective option for the NHS (Table 2). Aripiprazole used as 


second line therapy after risperidone dominates all other strategies. 


Table 2: Base-case results – All Strategies vs. Usual Care 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost per 
QALY) vs. Usual Care 


Usual care 


(RIS, QUE, OLA) 
£75,066 2.51637    


Aripiprazole 2
nd


  
line 


(RIS, ARI, QUE) 


£74,133 2.52466 -£932 0.00830 Dominant 


Aripiprazole 1
st
 


line  


(ARI, RIS, QUE) 


£74,379 2.52348 -£686 0.00712 Dominant 


Aripiprazole 3
rd
 


line  


(RIS, QUE, ARI) 


£74,888 2.52297 -£178 0.00660 Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; OLA, olanzapine; QALYs, quality-
adjusted life years; RIS, risperidone; QUE, quetiapine 


 


 


It should be noted that generic forms of aripiprazole are due to reach the market in 


2014 and therefore aripiprazole will become even more cost-effective in the future. 


Sensitivity Analysis Results (Sections 6.7.7- 6.7.11) 


The deterministic sensitivity analysis showed that the model is robust and not 


sensitive to changes in the majority of parameters. The key driver of the cost-


effectiveness model was shown to be the response rates at week 3. A higher 


response rate over the first 3 weeks of treatment results in patients leaving hospital 


earlier, which has both cost and health-related quality of life (HRQoL) benefits. Given 


the evidence available, aripiprazole is associated with a favourable response rate at 


some timepoints in the first three weeks of treatment compared to the comparators, 


which has health and cost benefits for all aripiprazole strategies in the base case. 
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The probabilistic sensitivity analysis (PSA) showed that there is some uncertainty 


surrounding the base case ICERs, which is unsurprising given the lack of statistically 


significant differences in response rates between the four atypical antipsychotics. For 


all three aripiprazole strategies the majority of the PSA iterations indicated cost-


effectiveness or dominance. 


In scenario analysis, the dominance of all three aripiprazole strategies over usual 


care was stable to changes in the source of utilities and the order of treatment in 


usual care. Second line aripiprazole remained dominant or cost-effective (ICER 


<£20,000) versus usual care in all scenarios investigated. 


Implications for the NHS 


Given the estimated small size of the population (~150 patients aged 13-17 years 


with bipolar I disorder receiving treatment each year), the recommendation of 


aripiprazole would be expected to have a budget impact of £30,070 over the next 5 


years (Section 7).  


This minimal budget impact in addition to the good long-term safety profile of 


aripiprazole in the indication under appraisal means that the risk surrounding 


the recommendation decision is expected to be low. 
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Section A – Decision problem 


Manufacturers and sponsors will be requested to submit section A in advance 


of the full submission (for details on timelines, see the NICE document ‘Guide 


to the single technology appraisal (STA) process’ – www.nice.org.uk). A 


(draft) summary of product characteristics (SPC) for pharmaceuticals or 


information for use (IFU) for devices, a (draft) assessment report produced by 


the regulatory authorities (for example, the European Public Assessment 


Report (EPAR)), and a (draft) technical manual for devices should be provided 


(see section 9.1, appendix 1). 


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: Abilify® 


Approved name: aripiprazole 


Therapeutic class: atypical antipsychotic 


1.2 What is the principal mechanism of action of the technology? 


Aripiprazole’s efficacy in bipolar I disorder is thought to be mediated through a 


combination of partial agonism at dopamine D2 and D3 as well as at serotonin 


5HT1a receptors, and antagonism of serotonin 5HT2a receptors.8 Aripiprazole 


displays high in vitro binding affinity for dopamine D2 and D3, and serotonin 5HT1a 


and 5HT2a receptors, and moderate affinity for dopamine D4, serotonin 5HT2c and 


5HT7, alpha-1 adrenergic and histamine H1 receptors.8 Aripiprazole also exhibits 


moderate binding affinity for the serotonin reuptake site.8 Interaction with receptors 


other than dopamine and serotonin subtypes is possible and may explain some 


clinical aspects of aripiprazole.8 


Aripiprazole's mechanism of action partially differs from the other atypical 


antipsychotics, which antagonise the D2 receptor.9-11 This and other differences in 
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binding affinities may explain the differences in the adverse effect profiles observed 


between the different atypical antipsychotics. 


 


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).  


New information since original submission of Section A is presented in italics: 


Positive CHMP opinion for the indication detailed in this submission was granted on 


13th December 2012. ''''''''''''''''''''' '''''' '''''''' ''''''''''''''''''''' '''''''''''''''''''''''' ''''''''''''''''''' ''''''''''''''' '''' 


''''''''''''''''''''''' '''' '''''''' '''''''''''''' 


 


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).  


New information since original submission of Section A is presented in italics: 


The CHMP assessment report published on 13th December 2012 discussed the 


length of treatment, the effectiveness in subgroups with co-morbidities and the safety 


profile in younger patients: 


 The CHMP concluded that the efficacy of aripiprazole was demonstrated over 


placebo in bipolar I disorder patients aged 10-17 years old at week 4 as 


shown by statistically significant improvement on the total YRMS score. This 


efficacy was maintained through week 30 showing a statistically significant 


sustained improvement over placebo in both 10 mg and 30 mg. However, 


given the high number of discontinuations and the lack of statistical 


significance in observed analysis at week 12, the CHMP concluded that the 


treatment should not be prolonged longer than 12 weeks. 
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 The CHMP reviewed subgroup data and concluded that the presence of any 


comorbidity, including ADHD, did not seem to influence the YMRS changes 


with aripiprazole at weeks 4 and 12. Therefore the indication was not 


restricted to specific subgroups with or without comorbidities. 


 The CHMP concluded that the available data to date raised safety concerns 


regarding mostly weight gain and EPS symptoms, especially in the young 


bipolar I disorder population aged 10-12 years.  The CHMP therefore noted 


that the safety profile was not favourable for the younger population (10-12 


years) and therefore concluded that the benefit –risk balance was only 


positive in the paediatric bipolar I disorder population aged 13 years and 


older. More AEs occurred with 30 mg aripiprazole than with 10 mg dose. The 


CHMP concluded that an increase over 10 mg should only be performed 


under strict surveillance.  


 


1.5 What are the (anticipated) indication(s) in the UK? For devices, 


provide the (anticipated) CE marking, including the indication for 


use.  


New information since original submission of Section A is presented in italics: 


Positive CHMP opinion was granted for aripiprazole on 14th December 2012. 


Aripiprazole has been recommended for the treatment up to 12 weeks of moderate to 


severe manic episodes in Bipolar I Disorder in adolescents aged 13 years and older. 


Aripiprazole already has a European marketing authorisation for: 


 The treatment of moderate to severe manic episodes in bipolar I disorder, and 


for the prevention of a new manic episode in patients who experienced 


predominantly manic episodes and whose manic episodes responded to 


aripiprazole treatment (adult population only). 


 The treatment of schizophrenia in adults and in adolescents 15 years and 


older. 
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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. 


Thirty-week data from the Otsuka-sponsored pivotal randomised controlled trial 


(RCT) of aripiprazole for the treatment of manic and mixed episodes of bipolar I 


disorder in children and adolescents have already been presented at congresses.6, 12  


Several academic-sponsored studies have been identified on clinicaltrials.gov that 


are reported to have assessed aripiprazole in the indication under review and have 


recently been completed.13-15 However, Bristol-Myers Squibb/Otsuka do not know 


whether data will be available from these studies within the next 12 months. 


 


1.7 If the technology has not been launched, please supply the 


anticipated date of availability in the UK. 


Aripiprazole has already been launched in the UK for adult bipolar I disorder and for 


schizophrenia from 15 years of age. 


1.8 Does the technology have regulatory approval outside the UK? If 


so, please provide details. 


Aripiprazole has been licensed (either as monotherapy or in combination with lithium 


or valproate) in the US since 2009 for the treatment and prevention of manic or 


mixed episodes associated with bipolar I disorder with or without psychotic features 


in paediatric patients 10 to 17 years of age. Aripiprazole is similarly licensed for 


paediatric bipolar disorder in Turkey. 


Aripiprazole is licensed in the EU and other major markets for the other indications 


stated in Section 1.5. 


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? 


Aripiprazole is not subject to any other form of health technology appraisal in the UK 


at the current time. 
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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 A1: Unit costs of technology being appraised 


Pharmaceutical 


formulation  


 Tablets (5 mg, 10 mg, 15 mg, 30 mg)  


 Orodispersible tablets (10 mg, 15 mg) (placed on the 


tongue and swallowed, or dissolved in water) 


 Oral solution (1 mg/mL) 


 Solution for injection (7.5 mg/mL) (there is no experience 


of use of this formulation in children and adolescents under 


18 years of age8) 


Acquisition 


cost (excluding 


VAT) 


Tablets or orodispersible tablets:  


 5 mg (blue), net price 28-tab pack = £95.74  


 10 mg (pink), 28-tab pack = £95.74 


 15 mg (yellow), 28-tab pack = £95.74  


 30 mg (pink), 28-tab pack = £191.47 


 


Oral solution:  


 1 mg/mL, net price 150 mL with measuring cup = £102.57  


Solution for injection: 


 7.5 mg/mL, net price 1.3-mL (9.75-mg) vial = £3.42 


Method of 


administration 


 Tablets: swallowed 


 Orodispersible tablets: placed on the tongue and allowed 


to dissolve, or dispersed in water and swallowed 


 Oral solution: swallowed 


 Solution for injection: injected intra-muscularly 


Doses and The exact dosing of aripiprazole in paediatric bipolar I disorder 
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dosing 


frequency 


has not yet been determined. Therefore it is assumed that the 


dosing for adolescents aged 13 and over with manic episodes on 


bipolar I disorder will be the same as that for schizophrenia 


patients aged 15 or older. 


The expected recommended dose of aripiprazole for adolescents 


aged 13 years or older (for manic episodes of bipolar I disorder) is 


10 mg/day administered on a once-a-day schedule without regard 


to meals.  


Treatment should be initiated at 2 mg (using oral solution 1 mg/ml) 


for 2 days, titrated to 5 mg for 2 additional days to reach the 


recommended daily dose of 10 mg.  


When appropriate, subsequent dose increases can be 


administered in 5 mg increments without exceeding the maximum 


daily dose of 30 mg. The CHMP concluded that an increase over 


10 mg should only be performed under strict surveillance. 


Average length 


of a course of 


treatment 


12 weeks, as per licence 


Average cost 


of a course of 


treatment 


For a course of 12 weeks (84 days), the 10 mg dose would cost 


£287.22. This would be the same for a 15 mg dose. A course of 


30 mg dose would cost £574.41 


Anticipated 


average 


interval 


between 


courses of 


treatments 


There is uncertainty around the anticipated interval between 


courses. Some patients may not experience a relapse, but others 


may relapse within a few months. 


Anticipated 


number of 


repeat courses 


of treatments 


As above, there is uncertainty around the average number of 


courses of treatment required. Due to the frequent relapsing 


nature of paediatric bipolar I disorder (see Section 2.1), many 


patients would be expected to require subsequent courses of 
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treatment after the first course. 


Dose 


adjustments 


No dose adjustment is needed for renal or hepatic impairment, 


although the maximum daily dose of 30 mg aripiprazole should be 


used with caution in patients with severe hepatic impairment.8 


 


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.  


Not applicable; aripiprazole is not a device. 


1.12 Are there additional tests or investigations needed for selection, or 


particular administration requirements for this technology?  


No 


1.13 Is there a need for monitoring of patients over and above usual 


clinical practice for this technology?  


Usual clinical practice for the treatment of manic episodes associated with paediatric 


bipolar I disorder involves the use of the atypical antipsychotics risperidone, 


quetiapine and olanzapine, as well as aripiprazole;1-4 all of these medications are 


currently being used off-label (see Section 2.6). The frequency of monitoring for 


aripiprazole is not expected to be greater than for the other atypical antipsychotics, 


and may even be less due to the lower need for monitoring of prolactin and weight 


gain with aripiprazole. 


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 are no therapies that need to be taken concomitantly with aripiprazole. 


As per treatment with other atypical antipsychotics, mood stabilisers such as lithium 


and valproate can be added to aripiprazole if symptoms persist. Lithium is currently 


the only medication with a marketing authorisation for the treatment of manic 
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episodes associated with bipolar I disorder in children and adolescents. Sedation 


medication (benzodiazepine) can also be added if necessary.  
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2 Context  


In this background section the manufacturer or sponsor should contextualise 


the evidence relating to the decision problem.  


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. 


Bipolar I disorder  


Bipolar disorder is a disease in which a patient’s mood and energy levels can 


oscillate, affecting their ability to perform everyday tasks such as attending school or 


socialising with their peers.16 Bipolar I disorder is characterised by at least one manic 


episode, with periods of major depression.17 If manic and depressive phases overlap 


and a patient experiences manic and depressive symptoms simultaneously or in 


close succession, this is defined as a mixed state.16 


In children and adolescents, bipolar disorder is considerably less well-characterised 


and less understood than in adults, as epidemiological data provides a mixed 


assessment of the disease.18, 19 It is generally agreed by UK experts that bipolar I 


disorder can be diagnosed in children and adolescents, but there is much uncertainty 


surrounding the validity of diagnosing the other less severe bipolar subtypes (bipolar 


II disorder, bipolar otherwise not specified) in children.1, 18 The NICE Clinical 


Guideline 38 recommends that when diagnosing bipolar I disorder in children or 


adolescents, the following criteria should be used:1 


 mania must be present  


 euphoria must be present most days and for most of the time (for a period of 
7 days) 


 
Irritability is not a core diagnostic criterion for prepubescent children or for 


adolescents, but for the latter it can be helpful in making a diagnosis if it is episodic, 


severe, results in impaired function and is out of keeping or not in character.1  


 
Symptoms of mania 


The main symptoms experienced during manic episodes are outlined in Table A2. It 


should be noted that the symptoms experienced by pre-pubescent children can be 


different from those experienced by adolescents, as they tend to frequently manifest 
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as euphoria and grandiosity rather than irritability or aggression, which are more 


common symptoms in adolescents.1, 18 


Table A2: The main symptoms of manic episodes in bipolar I disorder in 
children and adolescents1, 16, 20 


Manic Phase Symptoms 


 Poor concentration 


 Little need for sleep 


 Poor temper control 


 Reckless behaviour and lack of self control 


 Euphoria/very elevated mood 


 Grandiosity 


 Irritability 


 Psychosis (loss of contact with reality) 


 


Children and adolescents with bipolar I disorder have a high comorbidity rate 


As discussed previously, children and adolescents with bipolar disorder commonly 


present with other psychiatric disorders, such as attention deficit-hyperactivity 


disorder (ADHD; estimates of rate of comorbidity with bipolar disorder vary between 


11% and 75%), oppositional defiant disorder (46.4%-75%), conduct disorder ( 5.6%-


37%) and anxiety disorders (12.5%-56%).20 Additionally, the prevalence of comorbid 


substance abuse in paediatric bipolar disorder is thought to range from 0% to 40%.18  


Interestingly, the prevalence of comorbidities is thought to vary with age. Children 


with bipolar disorder are more commonly affected by co-occurring ADHD, whereas 


the rate of substance abuse in adolescent-onset bipolar disorder is thought to be 


much greater.20 


Issues with the diagnosis of bipolar I disorder in the UK 


Paediatric bipolar disorder is often missed as a diagnosis in the UK and recognition 


of the disease can be difficult.18, 21 One of the reasons bipolar disorder in children and 


adolescents may be missed is the significant symptomatic overlap with several 


common psychiatric childhood diseases (particularly ADHD, conduct disorder and 


anxiety disorders).22 Therefore recognition of bipolar disorder in children requires 


specific differentiation from these other diseases that may co-occur.22 A delay in 


diagnosis may lead to lack of appropriate treatment, which could result in severe 
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impairment in social development (eg. schooling and thus later potentially the ability 


to find qualified work) and quality of life (QoL) in these patients.23 Initiation of 


treatment in the early phases of paediatric bipolar disorder is expected to improve the 


overall prognosis.23 


Children and adolescents have a more severe course of bipolar I disorder than 


adults 


Compared to adult-onset bipolar disorder, children and adolescents often experience 


more severe manifestations, which may lead to worse outcomes in the long term.24 


The severity of the bipolar disorder is often more pronounced in children and 


adolescents, as they appear to undergo more rapid changes in disease states, which 


are thought to be more heightened than in adults.25 The majority of sufferers appear 


to recover from the dysfunction associated with the initial episode and reach a 


euthymic state,26 but relapse is common.27 Additionally, the risk of psychosis and 


illness recurrence are increased in paediatric bipolar, compared to adult onset 


disease.24 Earlier onset is also associated with greater rates of suicide attempts and 


violence.28 


Furthermore, the diagnosis and management of bipolar disorder in children and 


adolescents is complicated by the cognitive and emotional developmental stage of 


the patients.25 Due to the young age of onset of paediatric bipolar disorder, the 


normal psychosocial development of children is impaired and therefore they are at 


greater risk of developing academic, social and legal problems.19 The long-term 


consequences of bipolar disorder have a negative impact on the ability of children to 


carry out normal daily functions, particularly affecting school performance.6  


Children and adolescents are more prone to adverse events than adults 


Children and adolescents have been found to be more prone than adults to some 


adverse events associated with antipsychotic therapy, such as weight gain, 


somnolence, extrapyramidal symptoms and side effects associated with prolactin 


increases, which include sexual dysfunctions and bone mass loss.29-31 For children 


and adolescents, weight gain is particularly associated with additional long-term 


health risks and personal issues about body image.32, 33 Additionally, the social 


stigma associated with bipolar disorder can be greatly heightened by unwanted 


adverse drug effects such as weight gain and sexual dysfunctions.  
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Due to these issues, the NICE Clinical Guidelines recommend an atypical 


antipsychotic that is associated with low weight gain and non-elevation of prolactin 


levels (which can lead to sexual dysfunction and low bone mass) as the first-line 


prophylactic agent for prevention of mania relapse in children and adolescents.1 


Quality of life is severely affected by paediatric bipolar I disorder 


Research in a cohort of patients aged 8-18 in a specialty clinical setting has shown 


that the QoL experienced by children and adolescents with bipolar disorder is 


severely reduced.34 This study has suggested that the QoL may be lower than that of 


patients of the same age suffering from other chronic conditions such as asthma, 


atopic dermatitis, obesity, arthritis, oxygen dependence, depression and behaviour 


disorders.34 Another study has reported that an earlier age of onset of bipolar 


disorder is associated with a lower QoL over the long term, indicating that the 


occurrence of bipolar disorder in childhood has worse outcomes later in life.35 


Of the many QoL domains that are affected by bipolar I disorder mania, psychosocial 


aspects are particularly impaired, including social and family well-being.36 It has been 


reported that the only measure of Health Related QoL (HRQoL) that is not 


significantly different to the general population at baseline is physical functioning.36 


Several studies have demonstrated that following pharmacological treatment, HRQoL 


improves in children with bipolar disorder, due to improvement in the ability to get 


along with others, the management of their behaviours and family functioning.36, 37 


Further to patient quality of life, studies have shown that greater objective and 


subjective caregiver burden is associated with fewer ‘well patient days’ over a given 


time period.38 


2.2 How many patients are assumed to be eligible? How is this figure 


derived? 


The only UK estimate from an epidemiological study on the number of eligible 


patients comes from a study on the prevalence of paediatric bipolar disorder that 


reported a 0% prevalence in a cohort of 5-15 year olds.39  However, the true 


prevalence of children and adolescents with bipolar I disorder eligible for aripiprazole 


treatment in the UK is unlikely to be 0%, for the following reasons: 


 The cohort did not include 15-18 year olds, which is the adolescent age-group 


likely to be most diagnosed with bipolar disorder in the UK. 
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 It is recognised by the British Association for Psychopharmacology that 


paediatric bipolar has most likely been missed or misdiagnosed in the UK in 


the past.18 Therefore, it is expected that the rate of diagnosis, or at least of 


symptomatic treatment, would have increased in the UK over the last 9 years 


since the epidemiological study was conducted.  


 Retrospective studies have suggested that as many as 10-20% of adults with 


bipolar disorder experienced the onset of symptoms when they were younger 


than 10 years old and 60% when they were less than 20 years old.20  


 Further evidence suggests that the prescribing prevalence in the UK for 


antipsychotics for patients 7 to 12 years of age almost tripled between 1992 


(0.23 users per 1000 patient-years) and 2005 (0.61 users per 1000 patient-


years).40
 Although not all of these antipsychotics would be prescribed for 


bipolar disorder, this does indicate that the diagnosis and treatment rates of 


psychiatric conditions in children and adolescents in the UK are increasing 


over time. 


The most appropriate estimate of the prevalence of paediatric bipolar I disorder 


in the UK is 136 patients hospitalised per year. This is derived from a UK 


retrospective study of a clinical cohort of patients at the Maudsley and Bethlem Royal 


Hospital Child and Adolescent Department (a specialist centre for psychiatric illness) 


between 1974 and 1996, where 38 adolescent (aged 11-18) cases of bipolar disorder 


were diagnosed within 22 years, providing an estimate of 1.7 cases per year for a 


specialist centre for psychiatric illness.39 Given that there are approximately 80 child 


and adolescent mental health inpatient units in England and Wales,41 this produces 


an estimate of 136 hospitalised cases seen per year. The majority of these patients 


are likely to be diagnosed with bipolar I disorder, given the difficulty in diagnosing the 


other subtypes of bipolar in children and adolescents, and therefore all would be 


likely to be eligible for aripiprazole treatment. This number is actually likely to have 


risen since 1996, due to the increase in diagnosis rates as previously discussed.  


There were no other more appropriate epidemiological or clinical studies identified 


that could give a more accurate estimate of prevalence or incidence for the UK (see 


Appendix 1a for a list of the studies identified). The estimate above is in line with a 


study conducted in a comparable country, Ireland, which would estimate about 114 


patients diagnosed with bipolar I disorder every year in the UK. This Irish study does 


have it limitations, however, in that it also included adults and only looked at cases of 


psychosis. Therefore it is recognised that there is some uncertainty surrounding the 
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number of eligible children and adolescents in the UK that are diagnosed with bipolar 


I disorder mania.  


 
 


2.3 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. 


The NICE Clinical Guideline 38, published in 2006, provides recommendations for 


the management of bipolar disorder in adults, children and young people, in primary 


and secondary care.1 The guidance recognises the fact that there are significant 


limitations to the evidence base for under 18s as the current diagnostic criteria 


developed for adults have restrictions when applied to children and young people. In 


addition, pharmacological-based evidence at the time of guidelines development for 


the treatment of bipolar disorder in children was also limited. 


General management principles for the drug treatment of bipolar disorder in children 


and adolescents include starting at lower doses than in adults and close monitoring, 


as this population may be more susceptible to adverse events, such as sedation, 


obesity, extrapyramidal symptoms, metabolic changes and raised prolactin.1 


NICE guidelines state that children and adolescents experiencing acute mania 


should be treated according to the recommendations for adults with bipolar disorder, 


with the exception that therapy should be initiated at lower doses. The following 


factors should also be considered:1 


 Height and weight should be checked and monitored regularly. 


 Prolactin levels should be monitored. 


 The risk of increased prolactin levels with risperidone and weight gain with 


olanzapine should be considered. 


 Following an inadequate response to antipsychotics, adding lithium or 


valproate should be considered. Valproate should normally be avoided in girls 


and young women because of teratogenicity risks during pregnancy and risk 


of polycystic ovary syndrome. 


 
The long-term management of children and adolescents with bipolar is also 


considered in the NICE guidelines. The recommendations state that treatment should 
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normally be regulated by specialist clinicians and management should be the same 


as for adults, with the exception that:1 


 Atypical antipsychotics that are associated with lower weight gain and non-


elevation of prolactin levels should be the first line prophylactic agent. 


 In female patients, lithium should be considered as the second-line 


prophylactic agent. In males, lithium or valproate should be considered. 


 
Additionally, guidelines for inpatient services for children and adolescents are also 


discussed. The recommendations state that admission as an inpatient or day patient, 


or more intensive community treatment, should be considered for children and 


adolescents at risk of suicide or other serious harm. Such care should be provided in 


specialist units, designed specifically for children and adolescents and able to 


support their educational, social and personal needs.1 


 


2.4 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.  


As discussed by the NICE Clinical Guideline 38, the only drug licensed for use in 


children and adolescents with bipolar disorder it lithium, which is limited to patients 


over the age of 12 and should only be used as an adjunct to atypical antipsychotics 


for acute treatment or as second-line for prophylaxis.1 However, The Royal College 


of Paediatrics and Child Health recommend that unlicensed medications may be 


prescribed where there are no suitable alternatives and where the use is accepted by 


a professional opinion.1 As mentioned by the NICE guidelines and discussed in 


Section 2.3, paediatric subjects may be more susceptible to antipsychotic adverse 


events compared to adults and therefore careful treatment selection, monitoring and 


management is essential in this group of patients.1, 27 In addition to the published 


guidance, the opinions of clinical experts were attained (Section 9.14, Appendix 14). 


Expert opinion agreed that off-label use of atypical antipsychotics is standard practice 
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for the treatment of children and adolescents with manic episodes of bipolar I 


disorder.2-4  


None of the three clinical experts interviewed used lithium or divalproex  


monotherapy as first- or second-line therapy for the treatment of paediatric bipolar I 


disorder mania, which differs to the NICE guideline.2-4 They preferred a different 


atypical antipsychotic as second and third line therapy, and one expert said that they 


would consider adding a mood stabiliser to an atypical antipsychotic as a third-line 


option.2 The same three clinical experts agreed that paediatric patients experiencing 


an acute manic episode of bipolar disorder would be hospitalised, and that they 


would remain hospitalised for up to two months under observation.2-4 This estimate is 


in agreement with a European study on the length of hospitalisation of adolescents 


for acute mania, which found a mean duration of 10 weeks.42  


Taking all evidence into account, a recommendation for aripiprazole will not be 


expected to change the clinical pathway, but would only be expected to change the 


choice of atypical antipsychotic to one with minimal perturbation of metabolic 


parameters and prolactin, as well as reduced monitoring. 


 


2.5 Please describe any issues relating to current clinical practice, 


including any variations or uncertainty about best practice. 


Only lithium is currently licensed for use in children and adolescents who present 


with manic episodes of bipolar I disorder.1 Other mood stabilisers and antipsychotics 


are recommended for off-label use by the NICE Clinical Guideline 38, but the 


previous lack of a licensed atypical antipsychotic means that best practice is unclear 


and may differ between institutes, as indicated by the expert panel interviewed (see 


Section 2.6).2-4 


 


2.6 Please identify the main comparator(s) and justify their selection. 


Lithium is currently the only pharmacotherapy that has a licence for the treatment of 


children and adolescents who present with manic episodes of bipolar I disorder.1 


However, mood stabilisers such as lithium are not generally used as monotherapy 


treatment for children with bipolar disorder. Clinical opinion is that if used at all, they 


are used as adjuncts to atypical antipsychotics.2  
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The atypical antipsychotics quetiapine, risperidone and olanzapine, as well as 


aripiprazole, are known to be used off-label for paediatric bipolar disorder in the UK.1-


4 There is some uncertainty as to which order the atypical antipsychotics are normally 


used in, and there is likely to be variation in clinical practice. The choice in clinical 


practice in the UK is presumably based on perceived efficacy, safety, cost and 


previous experience. Aripiprazole is frequently cited as the atypical antipsychotic with 


least risk of causing weight gain or prolactin increases in both adults and children, 


whereas olanzapine and risperidone are associated with higher risks.43,44, 45 


Risperidone has been available as a generic for many years, meaning that it has 


been cheaper than other atypical antipsychotics and physicians may be accustomed 


to using it.  


As mentioned previously, clinical experts were asked to provide their opinion on the 


current treatment pathways utilised in paediatric bipolar (Section 9.14, Appendix 14). 


The responses from the three clinical experts in terms of positioning of each of the 


atypical antipsychotics were as follows: 


 One of the clinical experts used risperidone as first line therapy, followed by 


quetiapine and then would add a mood stabiliser to an antipsychotic as third 


line. This expert stated that aripiprazole would replace quetiapine as second-


line therapy.2  


 Another expert stated to already use aripiprazole as first-line therapy, followed 


by quetiapine and then olanzapine.3  


 The third expert would not give a usual treatment order, but stated that the 


choice of risperidone, aripiprazole and olanzapine was based on the 


individual case.4  
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Based on this expert opinion, the main comparators to aripiprazole are expected to 


be as follows: 


 First-line use: risperidone 


 Second-line use after risperidone: quetiapine 


 Third-line used after risperidone and quetiapine: olanzapine 


 


2.7 Please list therapies that may be prescribed to manage adverse 


reactions associated with the technology being appraised.  


The main adverse events associated with atypical antipsychotics that can be 


managed are extrapyramidal symptoms (EPS), weight gain and somnolence. Nausea 


can also occur. 


 EPS are managed with temporary dose reduction, or benzodiazepine and 


anticholinergic medication.  


 Aripiprazole has been found to have a lower incidence of weight gain in 


children and adolescents compared to other antipsychotics,44, 46 and therefore 


is expected to require less intervention for weight gain. The use of drugs to 


prevent weight gain is rare. 


 Somnolence is often managed by changing the time of administration or dose 


reduction, rather than pharmacological intervention. 


 Nausea is often managed by temporary dose reduction and the prescription 


of anti-emetics. 


2.8 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. 


Table A3 below displays the expected resource use of aripiprazole across location of 


care, administration costs, monitoring/testing and staff usage. It is important to note 


that these resource use estimates would apply to all atypical antipsychotics (unless 


otherwise specified), and aripiprazole use is not expected to increase the resources 


required to treat adolescents who experience a manic episode of bipolar disorder 


above the levels currently seen in clinical practice. 
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Table A3: Resource use associated with aripiprazole use 
Resource Estimated use 


Location of care Initially patients would be treated as hospital inpatients for up for 2 
months to allow close observation of the symptoms and treatment 
emergent adverse effects suffered by the child or adolescent (expert 
opinion).


2-4
 


Euthymic patients would then be discharged and would only be seen 
as hospital outpatients or in specialist psychiatric centres, unless they 
experience another acute episode that requires re-hospitalisation. 


Administration costs None 


Monitoring and 
testing 


Close monitoring of children and adolescents with bipolar I disorder 
taking pharmacotherapy is advised, in order to adjust treatment doses 
as necessary and to identify adverse events.


1
  


Once discharged from hospital, patients would be expected to attend 
hospital outpatient clinics, GP visits and be visited by community 
psychiatric nurses (CPNs) in order to monitor their symptoms and 
adverse events. 


The following parameters should be monitored annually: 


 Thyroid function 


 Blood pressure 


 Smoking/alcohol use 


Weight should be regularly monitored,
32


 monthly for the first 6 months 
of treatment and then every 6 months.


1
 


The following tests should be performed when taking atypical 
antipsychotics: 


 Blood glucose test: at start of treatment and then at 3 months 
(and at 1 month if taking olanzapine); more often if evidence 
of elevated levels


1
 


 Test for elevated prolactin levels: for patients taking 
risperidone only, at start and if symptoms of raised prolactin 
develop


1
 


Staff Inpatients and outpatients would be seen by specialist psychiatric 
consultants. Whilst in hospital, patients would also be expected to be 
attended by hospital staff such as nurses. 


As outpatients, patients would also be expected to visit their GP and 
would also be attended by CPNs. 


The rates of staff usage for children would be expected to exceed the 
following estimates made for adults with bipolar disorder by the 
National Collaborating Centre for Mental Health


47
 to inform the NICE 


guidelines:  


 Contact with psychiatric consultants and senior house 
officer (SHO): 
At weeks 1, 2, 4, 6, 10, 14, 22 and every 3 months thereafter; 
first four visits and one visit at the end of the year with a 
psychiatric consultant; remaining contact with an SHO. 
Duration 20 min per visit, with the exception of the first and 
second visit, lasting 45 and 30 min respectively. 
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 Contact with GPs: 
At weeks 2, 4, 6 and every 6 weeks thereafter; duration 10 
min per visit, with the exception of the first two visits, lasting 
20 min each. 


 Contact with CPNs: 
Home visits at weeks 1, 2, 4 and every 4 weeks thereafter; 
duration 30 min per visit. 


 


2.9 Does the technology require additional infrastructure to be put in 


place?  


As aripiprazole is not expected to change the structure of the current care pathway or 


to increase the need for monitoring compared to other currently used treatments, no 


additional infrastructure is expected to be required. 


 


3 Equity and equality  


NICE considers equity in terms of how the effects of a health technology may 


deliver differential benefits across the population. Evidence relevant to equity 


considerations may also take a variety of forms and come from different 


sources. These may include general-population-generated utility weightings 


applied in health economic analyses, societal values elicited through social 


survey and other methods, research into technology uptake in different 


population groups, evidence on differential treatment effects in different 


population groups, and epidemiological evidence on risks or incidence of the 


condition in different population groups. 


 Identification of equity and equalities issues 


3.1.1 Please specify any issues relating to equity or equalities in NICE 


guidance, or protocols for the condition for which the technology is 


being used. 


Currently, off-label use of atypical antipsychotics is recommended by guidelines 


(NICE Clinical Guideline 381) as there are no licensed alternatives. However, this 


may mean that there are differences in practice across physicians, resulting in some 


children and adolescents being offered antipsychotics while others are not, 
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depending on whether the physician is comfortable prescribing off-label medication. 


Therefore the current situation could promote inequality, and a licensed and 


recommended treatment is required to allow universal access to medication. 


The Royal College of Paediatrics and Child Health recommend that physicians may 


legally prescribe unlicensed medications where there are no suitable alternatives and 


where the use is accepted by a professional opinion.47 However, when aripiprazole 


receives its license for the treatment of children and adolescents with bipolar I 


disorder, the use of other, non-licensed atypical antipsychotics in first intention would 


no longer be considered legal by the Royal College of Paediatrics and Child Health, 


as aripiprazole would represent a fully licensed alternative. It is unclear how NICE 


intends to deal with recommendations of aripiprazole compared to unlicensed 


comparators. Bristol-Myers Squibb/Otsuka feel that it may not be best practice to 


recommend off-label use of medications outside of their marketing authorisation over 


the use of licensed medications that have been approved for use on the basis of 


appropriate and validated scientific evidence.  


3.1.2 Are there any equity or equalities issues anticipated for the 


appraisal of this technology (consider issues relating to current 


legislation and any issues identified in the scope for the appraisal)?  


There are no specific equity or equality issues relating to the use of aripiprazole 


under its licence. 


 


3.1.3 How have the clinical and cost-effectiveness analyses addressed 


these issues? 


Aripiprazole will be compared to unlicensed antipsychotics in the indirect comparison 


and cost-effectiveness analyses, as these are used by physicians in clinical 


practice.2-4 Bristol-Myers Squibb/Otsuka understand that the technology under 


appraisal should be compared to other medications that are routinely used in clinical 


practice. However, as previously stated, it is unclear how NICE intends to deal with 


recommendations of aripiprazole compared to unlicensed comparators. Bristol-Myers 


Squibb/Otsuka suggest that it is not best practice to recommend off-label use of 


medications outside of their marketing authorisation over the use of licensed 


medications.  
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4 Statement of the decision problem  


In this section the manufacturer or sponsor should specify the decision problem that the submission addresses. The decision 


problem should be derived from the final scope issued by NICE and should state the key parameters that the information in the 


evidence submission will address.  


 Final scope issued by NICE Decision problem addressed in 
the submission 


Rationale if different from the 
scope 


Population  Children and adolescents with 
acute manic or mixed episodes 
associated with bipolar I disorder 


Clinical effectiveness and 
economic evidence will be 
presented for adolescents with 
acute manic episodes associated 
with bipolar I disorder 


N/A 


Intervention Aripiprazole for the treatment of 
children and adolescents with 
acute manic or mixed episodes 
associated with bipolar I disorder 


Clinical effectiveness and 
economic evidence for aripiprazole 
will be presented for the treatment 
of adolescents with bipolar I 
disorder mania 


N/A 


Comparator(s) • Antipsychotics (such as 
olanzapine, quetiapine or 
risperidone) 


• Valproate 


• Lithium 


• Combination treatment with any 
of the above 


• The atypical antipsychotics 
(olanzapine, quetiapine or 
risperidone) 


• Combination treatment of any 
atypical antipsychotic with either 
valproate or lithium 


Mood stabilisers such as lithium 
and valproate are not generally 
used as monotherapy treatment 
for children with bipolar disorder 
(expert opinion).2-4 Clinical opinion 
is that if used at all, they are used 
as adjuncts to atypical 
antipsychotics.2  
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Outcomes The outcome measures to be 
considered include: 


• response rate 


• range and severity of symptoms 
of mania and depression 


• recurrence of manic episodes 


• body mass index (adjusted for 
the child’s age and gender) 


• adverse effects of treatment 


• health-related quality of life. 


The outcome measures to be 
considered include: 


• response rate 


• range and severity of symptoms 
of mania and depression 


• recurrence of manic episodes 


• body mass index   


• adverse effects of treatment 


• health-related quality of life. 


 


Economic analysis The reference case stipulates that 
the cost effectiveness of 
treatments should be expressed in 
terms of incremental cost per 
quality-adjusted life year. 


The reference case stipulates that 
the time horizon for estimating 
clinical and cost effectiveness 
should be sufficiently long to 
reflect any differences in costs or 
outcomes between the 
technologies being compared. 


Costs will be considered from an 
NHS and Personal Social Services 
perspective. 


The cost-effectiveness will be 
expressed in terms of incremental 
cost per quality-adjusted life year. 


 


The time horizon will cover the 
period of adolescence, which will 
be sufficiently long to reflect any 
differences in costs or outcomes 
between the technologies being 
compared. The time horizon will 
not include treatment of bipolar 
disorder into adulthood, as this is a 
different indication and is 
appraised separately by NICE. 
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Subgroups to be 
considered 


If evidence allows, the 
effectiveness of aripiprazole in 
pre-pubescent children compared 
with post-pubescent children will 
be assessed. 


 


If evidence allows the 
effectiveness of aripiprazole alone 
or in combination with lithium or 
valproate will be assessed. 


The feasibility of performing 
subgroup analyses based on age 
in the pivotal aripiprazole RCT is 
currently under assessment. 


 


There is no evidence for 
aripiprazole in combination with 
either lithium or valproate in 
children or adolescents with 
bipolar I disorder, and therefore 
this cannot be considered in the 
submission. 


Special considerations, 
including issues related 
to equity or equality  


Guidance will only be issued in 
accordance with the marketing 
authorisation. 


 


 
 


The atypical antipsychotics 
risperidone, quetiapine and 
olanzapine will be used as 
comparators in the economic 
model, even though they do not 
have marketing authorisations for 
the acute or maintenance 
treatment of children or 
adolescents with bipolar I disorder. 
Bristol-Myers Squibb/ Otsuka 
request that NICE applies the 
same principles of issuing acute 
and maintenance guidance within 
marketing authorisations across all 
comparators. 
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Section B – Clinical and cost effectiveness 


When estimating clinical and cost effectiveness, particular emphasis should 


be given to adhering to the ‘reference case’ (see the NICE document ‘Guide 


to the methods of technology appraisal’ – www.nice.org.uk). Reasons for 


deviating from the reference case should be clearly explained. Particularly 


important features of the reference case include those listed in the table 


below. 


Element of health 
technology 
assessment 


Reference case Section in ‘Guide to 
the methods of 
technology appraisal’ 


Defining the decision 
problem 


The scope developed by NICE  5.2.5 and 5.2.6 


Comparator(s) Therapies routinely used in the 
NHS, including technologies 
regarded as current best practice  


5.2.5 and 5.2.6 


Perspective costs NHS and PSS 5.2.7 to 5.2.10 


Perspective benefits All health effects on individuals 5.2.7 to 5.2.10 


Type of economic 
evaluation 


Cost-effectiveness analysis 5.2.11 and 5.2.12 


Synthesis of 
evidence on 
outcomes 


Based on a systematic review 5.3 


Measure of health 
effects 


QALYs 5.4 


Source of data for 
measurement of 
HRQL 


Reported directly by patients and 
carers 


5.4 


Source of preference 
data for valuation of 
changes in HRQL  


Representative sample of the 
public 


5.4 


Discount rate An annual rate of 3.5% on both 
costs and health effects  


5.6 


Equity weighting An additional QALY has the same 
weight regardless of the other 
characteristics of the individuals 
receiving the health benefit  


5.12 


HRQL, health-related quality of life; NHS, National Health Service; PSS, Personal Social 
Services; QALY(s), quality-adjusted life year(s) 
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5 Clinical evidence 


Summary of Clinical Evidence 
 
Efficacy 


 The large and high-quality trial NCT00110461 demonstrated that both doses 


of aripiprazole induced resolution of manic symptoms as measured by 


YMRS change from baseline as early as week 1 and up to week 30 


(''''''''''''''''''''''' ''''' '''''' ''''''''''''). 


 Response rates (defined as the percentage of patients achieving a ≥50% 


reduction from baseline YMRS) were also significantly higher in the 10 mg 


and 30 mg aripiprazole arms compared to placebo at both week 4 (p˂0.0001 


and p=0.0074, respectively) and week 30 '''''''''''''''''''''''' '''''''''' ''''''''''''''''''''' 


'''''''''''''''''''''''''''. 


 


Safety 


 In both studies NCT00110461 and NCT00116259, aripiprazole 


demonstrated an acceptable safety profile in children aged 13 or older. This 


is particularly true with respect to adverse events of particular interest in 


children and adolescents and to which this juvenile population is particularly 


prone, such as weight gain and increases in serum prolactin levels.  


 


Comparative Efficacy and Safety 


 A network meta-analysis was performed to compare the efficacy and safety 


of the atypical antipsychotics. 


 There were no statistically significant differences in YMRS response rates at 


weeks 1-3 between the atypical antipsychotics, although there was a trend 


for aripiprazole to have greater efficacy compared to all others at week 1 and 


quetiapine and olanzapine at week 3. 


 Aripiprazole-treated patients were significantly less likely to experience 


clinically significant weight gain than patients on olanzapine (RR olanzapine 


vs. aripiprazole: 12.52 [95%CrI 2.31-76.22] and quetiapine (RR quetiapine 


vs. aripiprazole: 11.1 [95% CrI 1.30-116.1]) at study endpoint. Aripiprazole-


treated patients were significantly less likely to experience a clinically 


significant increase in prolactin than patients on olanzapine (RR olanzapine 


vs. aripiprazole: 175.70 [95% CrI 10.86-6414]), risperidone (RR risperidone 


vs. aripiprazole: 139.80 [95% CrI 5.52-7202]) or quetiapine (RR quetiapine 


vs. aripiprazole: 31.22 [95% CrI 1.81-1191]). 
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Manufacturers and sponsors are requested to present clinical evidence for 


their technology in the following sections. This section should be read in 


conjunction with NICE’s ‘Guide to the methods of technology appraisal’, 


sections 3 and 5.3.1 to 5.3.8.  


5.1 Identification of studies 


 


5.1.1 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 9.2, appendix 2. 


A systematic review was designed to identify all relevant clinical information available 


for the treatment of acute manic and mixed episodes in bipolar I disorder in children 


and adolescents with aripiprazole. The review was based on the search and inclusion 


strategy as a previous systematic review (commissioned by NICE in 2005),47 which 


did not identify any RCT or non-RCT evidence for aripiprazole in children and 


adolescents with bipolar I disorder.  


Databases were searched to include studies from 2005-present. A list of databases 


is provided in Appendix 2. The search terms were taken from a previous systematic 


review commissioned by NICE in 200547 (Appendix 2). The modifications to the 


previous review were as follows: 


Summary of Identification of Studies 
 


 A systematic review was performed to identify all relevant clinical information 


available for the treatment and prevention of acute manic and mixed 


episodes in bipolar disorder in children and adolescents with aripiprazole. 


 A wide range of electronic databases was searched using search terms 


taken from a previous systematic review commissioned by NICE in 2005, 


adapted by the addition of filters for children and adolescents. 
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 The term “Epidemiologic study characteristics/” was added to the RCT filter in 


order to also capture non-RCTs. 


 Filters for studies examining children and adolescents were added to the RCT 


and non-RCT filter (terms based on those from Jensen 2007,48 Zuddas 201149 


and Fraguas 201150). 


The reference lists of all included studies and additional systematic reviews (Jensen 


2007,48 Zuddas 2011,49 Fraguas 2011,50 and Liu et al. 201151) were hand-searched. 


Additional horizon scanning was performed using Google search engine and media 


reports. 


5.2 Study selection  


5.2.1 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. 


The searches for clinical trials were limited to those including participants under the 


age of 18. The inclusion criteria for RCTs were as follows: 


RCT Evidence Inclusion Criteria 


 Included patients with manic or mixed episodes of bipolar I disorder 


 Included patients aged <18 


 Randomised controlled trial 


 At least one of the interventions studied must be aripiprazole 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable 


 
Non RCT Evidence Inclusion Criteria 


 Included patients with manic or mixed episodes of bipolar I disorder 


 Included patients aged <18 


 Non-randomised controlled trial that still evaluates the effectiveness of 


interventions (acceptable study designs: prospective cohort study, 


retrospective chart/database review) 
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 At least one of the interventions studied must be aripiprazole 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable 


The inclusion criteria for non-RCTs were similar to the RCT criteria, except that 


studies could be longitudinal cohort studies. Cross-sectional or retrospective studies 


were excluded, as this level of evidence was deemed poor. 


Inclusion of studies was restricted to only those in English. 


Results from the searches described in section 5.1.1 were de-duplicated and twice 


reviewed for the inclusion criteria listed previously: once using the abstracts and then 


more rigorously, using full texts. Each review was performed independently by two 


reviewers, who then came to a consensus on the results.
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5.2.2 A flow diagram of the numbers of studies included and excluded 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 5.2.4. 


Figure B1: Flow diagram of the numbers of studies included and excluded 


4904 records identif ied through 


database searching


4641 records af ter duplicates removed


4641 records screened
4336 records excluded


305 full text articles assessed for eligibility


14 full text articles on RCTs included


0 full text articles on non-RCTs included


291 full text articles excluded


RCT on another agent   41


Non-RCT on another agent 17


In adults 74


Not bipolar I manic or mixed 120


Not a suitable trial design/no    


outcomes of  interest 29


Duplicate records 10


45 additional records identif ied through 


other sources


2 studies included in quantitative synthesis of  RCT evidence


3 separate studies included in qualitative synthesis of  RCT evidence
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5.2.3 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 15 articles included in the systematic review relate to three aripiprazole RCTs. 


The articles relating to each trial are listed in Table B1. 


Table B1: List of articles relating to each RCT 


Trial number No. 
articles 


Primary 
reference 


Secondary 
references 


Comments 


NCT00110461 11 Findling 2009
5
 Correll 2008


7
 


Findling 2007
6
 


Forbes 2008
12


 
Loze 2011a


52
 


Loze 2011
53


b 
Mankoski 2011


54
 


NHSC 2008
55


 
Pikalov 2009


56
 


Whitehead 2009a
37


 
Whitehead 2009b


37
 


Pivotal RCT 


NCT00116259 2 Tramontina 
2009


57
 


Tramontina 2007
58


 Includes both 
bipolar I and II 
patients. 
 
Tramontina 2007 
presents long-
term efficacy data 
up to week 12 in 
terms of change 
from baseline in 
YMRS, but only 
for a population 
who were 
allocated to 
placebo in the 
double-blind 
phase of the trial. 


NCT00194077 2 Findling 2012
59


 Findling 2011
60


 Investigates 
maintenance in 
very young 
children, therefore 
not suitable for 
indirect 
comparison 
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Complete list of relevant RCTs 


5.2.4 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. 
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Table B2 List of relevant RCTs 


Trial no. (acronym) Intervention Comparator Population Primary study ref. 


NCT00110461 Aripiprazole 10 mg or 30 mg 
once daily for 4 weeks in the 
acute phase and for an 
additional 26 weeks in the 
extension phase 


Placebo 296 subjects aged 10-17 years old with a 
confirmed DSM-IV diagnosis of bipolar I 
disorder, with current manic or mixed 
episodes, with or without psychotic features, 
and a Young Mania Rating Scale total score 
≥20 at baseline. 


Findling et al. J Clin 
Psychiatry 2009; 
70(10):1441-1451


5
 


NCT00116259 Aripiprazole. Starting dose was 5 
mg QW for those weighing ˃50 


kg and 2 mg QW for those 
weighing ˂50 kg. Doses were 
increased by 5 mg QW for 6 
weeks depending on clinical 
response and the onset of 
adverse events, until a maximum 
of 20 mg/day was attained. 


Placebo 43 children & adolescents aged 8-17 years 
old, diagnosed with DSM-IV bipolar I or II 
disorder co-morbid with DSM-IV ADHD. 
Other inclusion criteria were clear reports of 
ADHD symptom onset preceding any mood 
symptomatology and an acutely manic or 
mixed state (defined as Young Mania Rating 
Scale score ≥20 at baseline). 


Tramontina et al. J Clin 
Psychiatry 2009; 
70(5):756-764


57
 


NCT00194077 Aripiprazole (started at 0.1 
mg/kg/d, increased to maximum 
of 15 mg per day) 


Placebo 96 outpatients aged 4-9 years meeting DSM-
IV criteria for bipolar disorder (I, II, not 
otherwise specified, cyclothymia). 


Findling et al. J Clin 
Psychiatry 
2012;73(1):57-63


59
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5.2.5 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. 


None of the three RCTs compare aripiprazole to another atypical antipsychotic; all 


are placebo-controlled.5, 59 Therefore an indirect comparison has been performed 


(see Section 5.7). 


 


5.2.6 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. 


NCT00194077 will not be discussed further as the patients population studied did not 


include children over the age of 10 and therefore does not include a population for 


which aripiprazole is indicated.59 The study also included bipolar types other than 


type I, which are not covered by aripiprazole’s licence. The reason for this study’s 


inclusion in the list of relevant RCTs despite these factors was to demonstrate that 


aripiprazole has been shown to be effective and safe in a young population and for 


transparency. 


NCT00116259 will not be discussed in detail either, owing to it being a small study 


including only 23 patients receiving aripiprazole.57 Furthermore, it evaluated the use 


of aripiprazole in a very specific population of children and adolescents with bipolar 


disorder comorbid with attention-deficit/hyperactivity disorder (ADHD). It also 


included patients with bipolar II disorder as well as those with bipolar I disorder. As it 


does include some patients expected to be covered in aripiprazole’s licence, 


however, it was included in the meta-analysis for transparency. 


List of relevant non-RCTs 


5.2.7 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 
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provided in section 5.8 and key details should be presented in a 


table; the following is a suggested format. 


No relevant non-RCTs were identified in the systematic review. 


 


5.3 Summary of methodology of relevant RCTs 


5.3.1 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 


5.3.2 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 tables provide a suggested format for when there is more 


than one RCT.  


Study NCT00110461 consisted of an acute phase and an extension phase.5, 6, 61 


Each subject had the potential to participate in the study for a total of up to 30 weeks 


of double-blind treatment, including the 4-week acute phase with a 6-month 


extension phase. In the acute phase, subjects were screened for a period of up to 28 


days, and if they met the entrance criteria, were randomised on Day 1 to either 10 


mg or 30 mg of aripiprazole, or to placebo. Further details of study NCT00110461 


and also of study NCT00116259 are presented in Table B3. 
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Table B3 Comparative summary of methodology of the RCTs 


Trial no.  


(acronym)  


NCT00110461
5, 6, 61


 NCT00116259
57


 


Location 59 investigational sites in the United States Single investigational site in Brazil (Hospital de Clínicas de 
Porto Alegre, Rio Grande do Sul) 


Design  A phase III multicenter, double-blind, randomised, placebo-
controlled clinical trial. 


The study included a 4-week acute phase with a 6-month 
extension period, ''''''''''''''''''''' '''''' ''' ''''''''''''''''''''''' ''''''''''''' ''''' '''''' ''''' '''''' 
'''''''''''' On Day 1 of the acute phase (baseline), patients were 
randomised to either placebo, aripiprazole 10 mg/day or 
aripiprazole 30 mg/day groups. Subjects reached their target 
dose through a forced titration schedule and proceeded with 
treatment at their target dose until Week 4. If the subject 
reached Week 4, he or she continued into the extension phase, 
beginning at the same dose taken at the end of the acute phase. 
''''''''''''''''' ''''''''' ''''''''''''''''''''''' '''''''''''''' ''''''''' '''''''''''''''''''''''''''' ''''''''' ''''''' '''''''''''''' '''''' 
''''''''''''''''''''''''''''''' ''' '''''''''''''''''''''' '''''''''' ''''''' '''''''' ''''''' '''''''''''''''''''''''''' ''''''''''''''''''' 
'''''''''''''''''''''' ''' '''''''''''' ''''''''''''''''''''''' ''''''''' ''''''''''''''''''''''''' '''''''''''''' '''''''''' 
'''''''''''''''''''' ''''''' '''''''''''' '''''''''''' '''''' ''''''''''''''''''' ''''''''''''''''' 


Please see Figure B2 for a diagram of the study design. 


Subject evaluations took place at Day 1, Day 4 (phone call), and 
at Weeks 1, 2, 3 and 4 during the acute phase, and ''''' ''''''''''''''''' 
''''' ''''' ''''''''' '''''''' '''''''' '''''''' '''''' ''''''''' '''''' '''''''''''''' '''''''' ''''''''''''''''''''''''' ''''''''''''''' 


 


Double-blind, randomised, placebo-controlled trial. 


The study consisted of a 6-week treatment period. Subjects 
were randomised to either placebo or aripiprazole.  


Duration of study '''''''''''''''''''''' '''''''' ''''''''''''''''''''' ''''''''''''''' the acute phase lasted 4 weeks 
and the extension phase lasted 26 weeks.  


The study was conducted between March 2005 and February 
2007. 


6 weeks 


Method of randomisation Subjects were randomised 1:1:1 in a double-blind fashion 
following '''''''''''''''''''''''''''''''''''''''''''''''' '''''''''''''''''''''''''''''''' ''''''''''''''' '''''''''''''''''''' '''''' 
'''''''' '''''''''''''''''''''' '''''''''''''''''''''''''''''' ''''''''''''''''''''''''''''''' 


A computer-derived algorithm was used to randomly assign 
patients to treatment groups. Group allocation was performed 
by an independent third party. 


Method of blinding (care provider, 
patient and outcome assessor) 


Both patient and investigator were blinded. 


The study medication was provided as weekly (9-day) blister 
cards. ''''' '''''''''''' ''''' ''''''''''''''''''''' ''''''' '''''''''''' '''''' ''''''''''''''' '''''''''''' ''''''''''''''''''''''' 


The weekly pill package was provided to each patient by the 
independent third party. Both aripiprazole and placebo tablets 
were identical in appearance and had the same taste and smell. 
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'''''' ''''''''''''''' ''''''''' '''''' '''''''''''''''''''' ''''''''''' '''''''' '''''''''''' '''''''''''''''''' '''' '''''''''''''''' '''''''' 
''''''''''' '''''''''''''''''''''''''' ''''' ''''''''''''''''''''' ''''''''' ''''''''''''''''''''''''''''' '''''' ''''''''''''''''' ''''''''''' 
'''''''''''''''''''' '''' ''''''''''''''''''''''''''''''' 


Intervention(s) (n = ) and comparator(s) 
(n = ) 


Interventions:  


 Aripiprazole 10 mg/day (n=98) 


 Aripiprazole 30 mg/day (n=99) 


Comparator: 


 Placebo (n=99)  


The aripiprazole doses were administered according to the 
following titration schedule: 


 Aripiprazole 10 mg: 2 mg/day for 2 days, 5 mg/day for 2 
days, and 10 mg/day as the target dose starting on day 5. 
Subjects remained on the 10 mg dose for the remainder of 
the acute phase period. 


 Aripiprazole 30 mg: 2 mg/day for 2 days, 5 mg/day for 2 
days, 10 mg/day for 2 days, 15 mg/day for 2 days, 20 
mg/day for 2 days, 25 mg/day for 2 days and 30 mg/day as 
the target dose starting on day 13. 


Interventions: 


Aripiprazole 20 mg/day (n=18) 
 
Comparator: 


Placebo (n=25) 


The dose of aripiprazole initially administered to patients 
depended on their weight: subjects weighing ≥50 kg received a 
5 mg starting dose; those weighing ≤50 kg received a 2 mg 
dose. The dose was increased by 5 mg/week following weekly 
assessments of clinical response and safety. This occurred until 
a maximum dose of 20 mg/day was reached. 


Primary outcomes (including scoring 
methods and timings of assessments)  


The primary efficacy outcome was the change from baseline to 
Week 4 on the Young Mania Rating Scale (YMRS) total score. 


The primary efficacy outcomes were change from baseline to 
endpoint (week 6) in: 


 The Young Mania Rating Scale (YMRS); 


 The Swanson, Nolan and Pelham Scale Version IV (SNAP 
IV); 


 Weight 


Secondary outcomes (including scoring 
methods and timings of assessments) 


Secondary efficacy outcomes were changes from baseline 
scores in:  


 Children’s Global Assessment Scale (CGAS); 


 Clinical Global Impressions Scale-Bipolar Version (CGI-BP) 
severity of mania, depression and overall bipolar illness; 


 Children’s Depression Rating Scale-Revised (CDRS-R) 
score; 


 General Behaviour Inventory Scale (GBI) score (consisting of 
20-items with 2 subscales assessing symptoms of 
mania/hypomania and depression, completed by both 


Secondary efficacy outcomes were change from baseline to the 
endpoint in scores of: 


 Child Mania Rating Scale-Parent Version 


 Clinical Global Inpressions-Severity of Illness scale (CGI-S) 


 The Brazilian version of the Children’s Depression Rating 
Scale-Revised (CDRS-R) 


 Kutcher Adolescent Depression Scale (KADS) 
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parents/guardians); 


 Attention-Deficit Hyperactivity Disorders Rating Scale 
(ADHD-RS-IV) score 


Response rate was also measured (‘response’ being defined as 
≥50% reduction from YMRS total score). 


Duration of follow-up Telephone follow-up occurred 30 days after the last dose of the 
study medication 
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Figure B2: Study design schematic for NCT0011046161 


 


Participants 


5.3.3 Provide details of the eligibility criteria (inclusion and exclusion) for 


the trial. The following table provides a suggested format for the 


eligibility criteria for when there is more than one RCT. Highlight 


any differences between the trials. 
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Table B4 Eligibility criteria in the RCTs 


Trial no. 
(acronym) 


Inclusion criteria  Exclusion criteria  


NCT001104615, 


6, 61 
 Male and female subjects 


 Age 10 – 17 years 


 DSM-IV diagnosis of bipolar I disorder with current manic 
or mixed episodes, with or without psychotic features. 
Trained clinicians confirmed the primary diagnosis using 
the Schedule for Affective Disorders and Schizophrenia for 
School Aged Children: Present and Lifetime Version (K-
SADS-PL). 


 Young Mania Rating Scale total score ≥20 at baseline 


 Co-morbid diagnoses were permitted including Attention 
Deficit Disorder (ADHD), Conduct Disorder (CD) and 
Oppositional Defiant Disorder (ODD) and anxiety disorders 


 Bipolar II disorder, bipolar disorder not otherwise specified, 
a pervasive developmental disorder, schizophrenia, 
schizoaffective disorder, psychosis due to other medical 
conditions or concomitant medication. 


 Mental retardation (documented IQ˂70 or 
clinical/social/school history suggestive of mental 
retardation) 


 DSM-IV substance or alcohol use disorder 


 Positive drug screen for cocaine or other substances of 
abuse 


 Sexual activity without contraceptive use 


 Pregnancy & lactation 


 Any other medical reason as determined by the 
investigator 


 Noncompliance with medication washout  


 Inability to swallow tablets whole  


 History of antipsychotic treatment resistance or neuroleptic 
malignant syndrome 


 Subjects who had made suicide attempts in the previous 6 
months, had a score ˃3 on the Suicidal Ideation item of the 


Children’s Depression Rating Scale-Revised (CDRS-R), or 
who were determined by the investigator to be at risk of 
suicide 


 Clinically important laboratory test results, vital sign or 
ECG abnormalities 
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 Diabetes mellitus 


 Abnormally elevated serum glucose levels 


 Epilepsy 


 History of severe head trauma 


 Stroke 


 Unstable thyroid pathology requiring treatment 


 Other unstable medical conditions 


 Prior participation in an aripiprazole study 


 Allergy or hypersensitivity to aripiprazole 


 Participation in an investigational drug trial in the past 
month 


NCT0011625957  Age 8 to 17 years 


 DSM-IV bipolar I or II disorder comorbid with DSM-IV 
ADHD 


 Clear reports of ADHD symptom onset preceding any 
mood symptomatology 


 Acutely manic or mixed state, defined as a Young Mania 
Rating Scale score ≥20 at the baseline visit  


 Estimated IQ <70, assessed by a trained psychologist 
using the Wechsler Intelligence Scale for Children, Third 
Edition 


 Use of any medication 4 weeks prior to entering the study 


 Diagnoses of pervasive developmental disorder, 
schizophrenia, or substance abuse or dependence 


 Severe suicide/homicide risk contraindicating outpatient 
treatment 


 Previous use of aripiprazole 


 Any other acute or chronic disease that might interfere in 
the study 


 Pregnancy 


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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Differences in inclusion criteria between the two RCTs include the fact that study 


NCT00116259 included patients with bipolar I or II disorder comorbid with ADHD, 


while NCT00110461 excluded patients with bipolar II disorder (although bipolar I 


patients with comorbid ADHD were permitted to participate). Study NCT00116259 


also has a lower inclusion age than NCT00110461 (8 years being the minimum, 


compared to 10 years).  


 


5.3.4 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. 


Patient characteristics at baseline in the two studies are presented in Table B5. In 


study NCT00110461 it can be seen that the three patient groups (placebo, 


aripiprazole 10 mg/day, and aripiprazole 30 mg/day) are similar across all baseline 


characteristics presented. In study NCT00116259, the mean YMRS total score is 


slightly higher in the placebo group and there are a greater proportion of males 


compared to the aripiprazole group. 
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Table B5 Characteristics of participants in the RCTs across randomised 
groups 


Trial no. (acronym) 


Baseline 
characteristic 


Placebo Aripiprazole 10 
mg 


Aripiprazole 30 
mg 


NCT001104615, 6, 61  
(n=296 ) 


(n=99) (n =98) (n = 99) 


Mean age (years) ± 
SD 


13.3 ± 2.1 13.7 ± 2.2 13.3 ± 2.3 


Gender (% male) 56.6 53.1 51.5 


Mean age at onset 
(years) ± SD 


11.9 ± 3.0 12.5 ± 3.2 12.0 ± 3.0 


Mean duration of 
bipolar disease 
(years) ± SD 


1.4 ± 1.9 1.3 ± 2.2 1.3 ± 2.5 


YMRS total score, 
mean ± SD 


30.7 ± 6.8 29.8 ± 6.5 29.5 ± 6.3 


Weight, mean ± SD, 
kg 


60.5 ± 17.3 63.8 ± 20.1 60.5 ± 21.5 


BMI, mean ± SD, 
kg/m2 


23.8 ± 5.7 24.2 ± 5.4 23.7 ± 6.7 


Trial no. (acronym) 


Baseline 
characteristic 


Placebo Aripiprazole 20 
mg 


- 


NCT0011625957 
(n=43) 


(n=25) (n=18) - 


Mean age (years) ± 
SD 


12.16 ± 2.75 11.72 ± 2.71 - 


Gender (% male) 56 33.3 - 


Mean age at bipolar 
disorder onset 
(years) ± SD 


8.64 ± 3.54 7 ± 3 - 


YMRS total score, 
mean ± SD 


40.56 ± 9.01 35.94 ± 8.55 - 


Weight, mean ± SD, 
kg 


51.34 ± 18.92 48.24 ± 17.46 - 


N = number of patients; SD = standard deviation; YMRS = Young Mania Rating Scale 


 







 


Specification for manufacturer/sponsor submission of evidence Page 60 of 330 


Outcomes 


5.3.5 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. 
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Table B6 Primary and secondary outcomes of the RCTs 


Trial no. 
(acronym) 


Primary outcome(s) and 
measures 


Reliability/validity/ 
current use in clinical 
practice 


Secondary outcome(s) and 
measures 


Reliability/validity/ 
current use in clinical 
practice 


NCT00110461
5, 6, 


61
 


Change from baseline to Week 
4 on the YMRS total score 


The YMRS scale is widely 
accepted and commonly used 
for measuring manic symptoms 
in clinical trials with children and 
adolescents with juvenile bipolar 
disorder.


57
 


Change from baseline score in 
Children’s Global Assessment 
Scale (CGAS) 


The CGAS was adapted from 
the Adult Global Assessment 
Scale (GAS). It is a valid and 
reliable tool for rating a child’s 
general level of functioning on a 
health-illness continuum.


62
 


Change from baseline in Clinical 
Global Impressions Scale-
Bipolar Version (CGI-BP) 
severity of mania, depression 
and overall bipolar illness 


The CGI is commonly used for 
making global assessments 
both in clinical trials and in a 
clinical practice setting.


63
 


Change from baseline in 
Children’s Depression Rating 
Scale-Revised (CDRS-R) score 


The CDRS-R is frequently used 
in clinical studies to evaluate the 
treatment of juvenile 
depression.


64, 65
 


Change from baseline in 
General Behaviour Inventory 
(GBI) score 


The GBI is a reliable and valid 
instrument to screen for bipolar 
disorder.


66
 


Change from baseline in 
Attention-Deficit Hyperactivity 
Disorders Rating Scale (ADHD-
RS-IV) score 


The ADHD-RS-IV is a validated 
instrument for assessing 
symptoms of ADHD.


67, 68
 


YRMS response rate Although not commonly used in 
clinical practice, clinical experts 
agreed that this was the most 
appropriate measure of 
response for demonstration of 
efficacy and for decision 
making.


2-4
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NCT00116259
57


 Changes from baseline to 
endpoint in the YMRS 


The YMRS scale is widely 
accepted and is commonly used 
for measuring manic symptoms 
in clinical trials with children and 
adolescents with juvenile bipolar 
disorder.


57
 


Change in score from baseline 
to endpoint in Child Mania 
Rating Scale-Parent Version 
(CMRS-P) 


The internal consistency and 
test-retest reliability of the 
CMRS-P are high, each scoring 
0.96.


57
 


Changes from baseline to 
endpoint in the Swanson, Nolan 
and Pelham Scale Version IV 


The SNAP-IV is frequently used 
in ADHD investigations, with 
internal consistency varying 
from good to excellent.


57
 


Change in score from baseline 
to endpoint in Clinical Global 
Impressions-Severity of Illness 
scale (CGI-S) 


The CGI is commonly used for 
making global assessments 
both in clinical trials and in a 
clinical practice setting.


63
 


Changes from baseline to 
endpoint in weight 


Weight gain is a common 
adverse event associated with 
antipsychotic therapy.


29, 30, 31
 In 


children and adolescents 
particularly, weight gain is 
associated with further long-
term health risks.


33
 


Change in score from baseline 
to endpoint in the Brazilian 
version of the Children’s 
Depression Rating Scale-
Revised (CDRS-R) 


The CDRS-R is frequently used 
in clinical studies to evaluate the 
treatment of juvenile 
depression.


64, 65
 The Brazilian 


version has been validated.
69


 


Change in score from baseline 
to endpoint in the Kutcher 
Adolescent Depression Scale 
(KADS) 


The mean correlation with 
clinician-administered 
depression rating scales is 
0.69.


57
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Statistical analysis and definition of study groups 


5.3.6 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. 
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Table B7 Summary of statistical analyses in RCTs 


Trial no. 
(acronym) 


Hypothesis objective Statistical analysis Sample size, power 
calculation  


Data management, patient 
withdrawals 


NCT00110461
5, 


61
 


Null hypothesis: that 
there is no difference 
between the aripiprazole 
and placebo arms in 
YMRS total score from 
baseline to week 4.  


Alternative hypothesis: 
that there is a difference 
between aripiprazole and 
placebo YMRS total 
score from baseline to 
week 4. 


Primary endpoint: An overall F-test for 
mean change from baseline in YMRS 
total score was performed at significance 
level 0.05 (two-tailed) for the aripiprazole 
10 mg, aripiprazole 30 mg and placebo 
groups. The null hypothesis was rejected, 
and so differences between groups were 
then investigated: aripiprazole 10 mg vs. 
placebo and aripiprazole 30 mg vs. 
placebo were tested at a 2-tailed 0.05 
significance level. 
 
Change in scores from baseline were 
analysed using ANCOVA with treatment 
as a factor and baseline score as a 
covariate at each timepoint. Least 
squares (LS) means were used for the 
treatment comparisons. Two-tailed 
Student t tests were used to test 
differences between the LS means within 
the ANCOVA model. The proportion of 
responders was analysed using chi-
squared tests. The proportion of patients 
with clinically significant weight gain (≥7% 
increase from baseline) was tested using 
the Fisher exact test. 


The study was designed to 
have 85% power to detect a 
difference between 
aripiprazole and placebo of a -
5.1 point change from 
baseline YMRS total score at 
week 4. 


Analyses of safety and 
tolerability included data from all 
randomised subjects who had 
taken at least 1 dose of study 
medication (safety sample). The 
efficacy sample included all 
patients in the safety sample 
who had at least 1 post-baseline 
efficacy assessment. All 
analyses were conducted in the 
last-observation-carried-forward 
(LOCF) dataset. 


NCT00116259
57


 Patients would show a 
better response in manic 
and ADHD symptoms 
with aripiprazole than 
with placebo 


Changes between baseline and endpoint 
scores in primary outcome measures 
were analysed using ANCOVA models. 


The computation of sample 
size was based on the 
expectation of at least a 
moderate effect size (ES) for 
aripiprazole. ES of 0.7 was 


Patients with baseline and at 
least one post-baseline 
measurement were included in 
the analysis using last 
observation carried forward 
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Aripiprazole would not be 
associated with clinically 
significant weight gain. 


stipulated, an expected 
between-group difference of 
30% in the change from 
baseline to endpoint in YMRS 
scores, with SDs in both 
groups of half the size of the 
change from baseline to 
endpoint. A sample size of 50 
subjects was estimated based 
on this computation. 


(LOCF). Other missing data in 
the middle of the protocol were 
extrapolated from curve 
estimation. 
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5.3.7 Provide details of any subgroup analyses that were undertaken and 


specify the rationale and whether they were pre-planned or post-


hoc. 


For the pivotal study NCT00110461, post-hoc subgroup analyses were carried out 


on: 


 Age subgroups (10-12, 13-17 years). This was due to the concern that the 


safety profile might differ between age groups. 


 The presence of current comorbid ADHD. Subjects were defined as having 


current comorbid ADHD if they either had current diagnosis of ADHD or if 


they discontinued medication for ADHD in the run-in phase. This subgroup 


analysis was performed to investigate whether aripiprazole had effects on 


ADHD symptoms that could affect the conclusions on its efficacy for bipolar I 


disorder symptoms. 


Participant flow  


5.3.8 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.  


The CONSORT flow chart for study NCT00110461 is presented in Figure B3. 


Participant flow in both the acute and extension phases (‘continuation phase’) of the 


study is included.  


 


At week 12, approximately half of the subjects receiving aripiprazole remained in the 


double-blind study, compared with about one quarter of subjects receiving placebo. 


Of the 77 subjects on placebo who left the double-blind study by week 12, over half 


of them (n = 42, 54.5%) left because of lack of efficacy. In contrast, of the 103 


subjects receiving aripiprazole who discontinued by week 12, only 23 (22.3%) left 


because of lack of efficacy. (source: EPAR) 


 


The corresponding CONSORT flow chart for study NCT00116259 is presented in 


Figure B4. 
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Figure B3: NCT00110461 flow diagram for participant flow61 


 


 


Figure B4: NCT00116259 flow diagram for participant flow57 
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5.4 Critical appraisal of relevant RCTs 


 


5.4.1 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? 


Summary of critical appraisal of relevant RCTs 
 


 Both studies NCT00110461 and NCT00116259 had adequate 


randomisation, allocation concealment and blinding throughout. The 


treatment groups were similar at baseline, and patient numbers across 


groups remained balanced for the study duration. Missing data was 


accounted for using last-observation-carried-forward methods.  
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 Did the analysis include an intention-to-treat analysis? If so, was 


this appropriate and were appropriate methods used to account 


for missing data? 


5.4.2 Please provide as an appendix a complete quality assessment for 


each RCT. See section 9.3, appendix 3 for a suggested format. 


See Section 9.3, appendix 3 for full details of quality assessment for studies 


NCT00110461 and NCT00116259. 


5.4.3 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.  


Summaries of the quality assessment results for each study are presented in Table 


B8. 
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Table B8 Quality assessment results for RCTs 


Trial no. (acronym) NCT001104615, 61 NCT0011625957 


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? 


Yes 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? 


No  Yes  
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5.5 Results of the relevant RCTs 


 


5.5.1 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. 


See Section 5.5.3. 


5.5.2 The information may be presented graphically to supplement text 


and tabulated data. If appropriate, please present graphs such as 


Kaplan-Meier plots. 


See Section 5.5.3. 


 


Summary of the results from relevant RCTs 
 


 The large and high-quality trial NCT00110461 demonstrated that both doses 


of aripiprazole induced resolution of manic symptoms as measured by 


YMRS change from baseline as early as week 1, at week 12 and up to week 


30 ('''''''''''''''''''''''' ''''' '''''' ''''''''''''). 


 Response rates (defined as the percentage of patients achieving a ≥50% 


reduction from baseline YMRS) were also significantly higher in the 10 mg 


and 30 mg aripiprazole arms compared to placebo at week 4 (p˂0.0001 and 


p=0.0074, respectively), week 12 (p<0.0001 for both doses) and week 30 


'''''''''''''''''''''''' '''''''''' ''''''''''''''''''''''''' ''''''''''''''''''''''''''''. 


 There was a trend for improved quality of life in both aripiprazole arms 


compared to placebo at weeks 4 and 30, as measured by the PQ-LES(Q). 


 The small RCT NCT00116259 similarly demonstrated aripiprazole to be 


efficacious in paediatric bipolar disorder with ADHD. 
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5.5.3 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 is 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 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.  







 


Specification for manufacturer/sponsor submission of evidence Page 73 of 330 


 


NCT00110461 


In study NCT00110461, aripiprazole 10 mg and 30 mg were found to be effective in 


the treatment of bipolar I disorder, manic or mixed episode with or without psychotic 


features in children and adolescents.5 This conclusion was justified based on the 


attainment of both the primary and the majority of secondary efficacy endpoints. Data 


for the acute phase is presented in full in Table B9, while data for the extension 


phase is presented in Table B96 in Appendix 18. All analyses were conducted in the 


LOCF dataset. 


Primary Efficacy Analysis 


With respect to the primary efficacy endpoint, both aripiprazole doses demonstrated 


statistically significant improvements over placebo in the YMRS total score at week 4, 


with treatment differences from placebo of -5.99 (95% CI: -8.49 to -3.50; p˂0.0001) 


for the aripiprazole 10 mg arm, and -8.26 (95% CI: -10.7 to -5.77; p˂0.0001) for the 


aripiprazole 30 mg arm. From a clinical perspective this signifies the resolution of 


manic symptoms, as demonstrated by the reduction in scores at week 4 compared to 


baseline on a standardised rating scale. 


Secondary Efficacy Analyses 


Statistically significant improvements in YMRS total score were demonstrated as 


early as week 1 for both aripiprazole doses, and were maintained until week 30 (up 


to week 30, p˂0.0001 at all visits; Figure B5). At week 30, the treatment difference in 


YMRS total score from placebo for the aripiprazole 10 mg dose was -5.89 (95% CI: -


8.70 to -3.08), and for the aripiprazole 30 mg dose was -6.73 (95% CI: -9.53 to -3.94; 


Table B95, Appendix 18). From a clinical perspective this signifies that the resolution 


of manic symptoms occurred as early as week 1 in both aripiprazole groups, and 


superiority over placebo was maintained for the remainder of the study up to week 


30. 


A post-hoc analysis of study NCT00110461 found that aripiprazole specifically and 


significantly improved the following core markers of manic symptoms measured by 


the YMRS: elevated mood, increased motor activity/energy, need for sleep, irritability, 


speech, language/thought disorder, abnormal thought content and 


disruptive/aggressive behaviour.52  


Both aripiprazole doses were also statistically significant at week 4 in the following 


secondary endpoints: response rate (defined as the percentage of patients achieving 
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a 50% or higher reduction from baseline in YMRS total score; Table B9; Figure B6), 


and mean changes from baseline in CGAS score (Table B9; Figure B7), CGI-BP 


Severity scores for Mania (Table B9; Figure B8) and Overall Bipolar Illness (Table 


B9; Figure B9), GBI-Parent/Guardian Version and Subject Version Mania Total score 


(Table B9), and the ADHD-RS-IV Total score (Table B9; Figure B10). From a clinical 


perspective, improvement in the CGAS score for patients receiving aripiprazole 


represents an improvement in psychological, social and school functioning; 


improvement in the CGI-BP indicates improvement in severity of illness for mania 


and overall bipolar illness; while improvement in the GBI-Parent/Guardian Version 


and Subject Version score signifies that both patients and their parents reported 


improvements in mood-related behaviour. 


Efficacy was maintained through to week 30 in LOCF analysis, with both aripiprazole 


doses showing statistically significant sustained improvements over placebo with 


respect to response rate (Figure B6), and mean changes from baseline in CGAS 


score (Figure B7), CGI-BP Severity scores for Mania (Figure B8) and Overall Bipolar 


Illness (Figure B9), GBI Parent Version Mania Total score (Figure B11) and ADHD-


RS-IV Total score (Figure B10). Aripiprazole 30 mg also demonstrated statistically 


significant improvement over placebo at week 30 for the GBI Subject Version Mania 


Total score (Figure B11). Clinically, this means that the improvements in 


psychological, social and school functioning seen with aripiprazole at week 4 as well 


as the improvements in behaviour, severity of illness overall and severity of illness for 


mania were maintained in the long-term. 


The CHMP assessment report stated that observed case analysis failed to show 


statistical significance for aripiprazole over placebo for both doses on all analysed 


efficacy endpoints at week 12. Coupled with the high discontinuation rate, this was 


the reason that the CHMP restricted treatment length with aripiprazole to 12 weeks. 
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Table B9 Mean changes from baseline in the acute phase of study NCT001104615, 61  
 Placebo Aripiprazole 10 mg/day Aripiprazole 30 mg/day p value vs. 


placebo 


N Mean 
change 


from 
baseline 


N Mean 
change 


from 
baseline 


Treatment 
difference 
(95% CI) 


N Mean 
change 


from 
baseline 


Treatment 
difference 
(95% CI) 


YMRS 


''''''''''''''' ''' '''''' ''''''''' '''''' ''''''''''''  '''''''''''' '''''' ''''''''''''''' ''''''''''' ''''''''''''''''''''' 
''''''''''''''''''''' 


''''''''''''' ''' '''''' '''''''''''  '''''' ''''''''''''''  '''''''''''' '''''' ''''''''''''' '''''''''''' ''''''''''''''''''''''''' 


''''''''''''' ''' ''''''' ''''''''''  '''''' '''''''''''''''  ''''''''''' '''''' '''''''''''''''  ''''''''''' '''''''''''''''''''''''' 


Week 4 92 -8.2  96 -14.2* -5.99 (-8.49 
to -3.50) 


99 -16.5* -8.26 (-10.7 
to -5.77) 


*p˂0.0001 


CGI-BP 
severity 


Mania – week 4 92 -0.8  96 -1.6* -0.81 (-1.15 
to -0.48) 


99 -2.1* -1.26 (-1.59 
to -0.93) 


*p˂0.0001 


Depression – 
week 4 


92 -0.6  96 -0.9* -0.25 (-0.54 
to 0.04) 


99 -0.9** -0.26 (-0.55 
to 0.03) 


*p=0.0878 
**p=0.0752 


Overall – week 4 92 -0.8  96 -1.6* -0.83 (-1.16 
to -0.51) 


99 -2.0* 
 


-1.18 (-1.51 
to -0.86) 


* p˂0.0001 


CGAS 
score 


Week 4 92 5.8  96 15.1* 9.30 (5.77 to 
12.84) 


99 17.3* 11.51 (7.99 
to 15.03) 


*p˂0.0001 


GBI total 
scores 


Parent/guardian 
(mania) – week 4 


91 -4.0  95 -9.9* -5.88 (-8.02 
to -3.73) 


96 -9.5* -5.46 (-7.60 
to -3.32) 


*p˂0.0001 


Parent/guardian 
(depression) – 
week 4 


91 -3.8  95 -5.9* -2.13 (-4.20 
to -0.07) 


96 -4.1** -0.31 (-2.37 
to 1.76) 


*p=0.0430 
**p=0.7696 


Patient (mania) – 
week 4 


91 -4.6  96 -6.4* -1.85 (-3.67 
to -0.03) 


96 -6.6** -2.03 (-3.85 
to -0.20) 


*p=0.0468 
**p=0.0296 


Patient 
(depression) – 
week 4 


91 -3.4  96 -3.4* 0.07 (-1.73 
to 1.86) 


96 -3.3** 0.19 (-1.61 
to 1.98) 


*p=0.9418 
**p=0.8377 


ADHD-RS-
IV total 
score 


Week 4 90 -3.7  95 -12.5* -8.86 (-12.3 
to -5.43) 


97 -11.9* -8.23 (-11.6 
to -4.83) 


*p˂0.0001 


CDRS-R Week 4 85 -4.9 91 -7.2*  -2.28 (-4.81 
to 0.25) 


94 -6.1** -1.19 (-3.69 
to 1.32) 


*p=0.0767 
**p=0.3515 







 


Specification for manufacturer/sponsor submission of evidence Page 76 of 330 


'''''''''''''''''''''''''' 
''''''''''' ''''''''''''' 


''''''''''''''' ''' ''''''' ''''''''' '''''' '''''''''' '''''''''' ''''''''''''''' 
''''' '''''''''''''' 


'''''' ''''''' '''''''''''' '''''''''''''' 
''''' ''''''''''''' 


'''''''''''''''''''''''''' 
'''''''''''''''''''''''''' 


N = number of subjects, with the variation reflecting that all rating scales were not completed for all subjects; NR = not reported 
Positive change of the CGAS and P-QLES-Q scores signifies improvement; for all other scales, negative change signifies improvement 


 
Table B10 Responders and patients achieving remission in the acute phase of study NCT001104615, 61  
 Placebo Aripiprazole  


10 mg/day 
 


Aripiprazole  
30 mg/day 


 


p value, 
aripiprazole 
10 mg vs. 
placebo 


Aripiprazole 
10 mg: 


95% CI for 
difference 


(%) 


p value, 
aripiprazole 
30 mg vs. 
placebo 


Aripiprazole 
30 mg: 


95% CI for 
difference 


(%) 


Relative risk  
(risk difference) 


N n  % N n % N n % Aripiprazole 
10 mg 


Aripiprazole 
30 mg 


% patients 
who were 
responders 
(defined as 
≥50% 
reduction 
from 
baseline 
YMRS total 
score) 


'''''''''''' ''' '''''' '''  ''''''' ''''' ''''''  '''''''''' '''''' '''''''  '''''''''''' ''''''''''''''''' '''''''''''' '' 
''''''''''''''' 


''''''''''''''' '''''''''''' '' 
'''''''''''''' 


'''''''''  
'''''''''''''''' 


'''''''''''' 
''''''''''''' 


''''''''''''' ''' ''''' ''''''  ''''''''''' '''''' ''''''  ''''''''' '''''' ''''''  '''''''''' ''''''''''''''' '''''''''' '' '''''''''''''' '''''''''''''''''' ''''''''''''''' '' 
''''''''''''' 


''''''''''''  
''''''''''''''''' 


''''''''''' 
'''''''''''''' 


'''''''''''' '''' '''''' '''''  '''''''''''' ''''''  ''''''  '''''''''' ''''''  ''''''  ''''''''''' '''''''''''''''''' '''''''''''''' '' 
''''''''''''''' 


''''''''''''''''''' ''''''''''''' '' 
'''''''''''''' 


'''''''''  
'''''''''''''''' 


'''''''''' 
''''''''''''''' 


Week 4 92 24  26.1 96 43  44.8 99 63  63.6 0.0074 
 


'''''''''''' ''' 
''''''''''''' 


˂0.0001 ''''''''''''''' '' 
'''''''''''''' 


1.72  
(18.70) 


2.44 
(37.5) 


% patients 
who were in 
remission 
(defined as 
YMRS total 
score ≤12 
and CGI-BP 
severity 
score for 
mania ≤2) 


Week 4 N.R. N.R. 5.4 N.R. N.R. 25.0* N.R. N.R. 47.5*
* 


p=0.0002 
 


N.R. ˂0.0001 N.R. 4.63 
(19.60) 


8.80 
(42.1) 


   N = number of randomised subjects with both baseline and at least one post-baseline value; n = number of responders; NR = not reported 
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Figure B5 Mean change from baseline in YMRS total score across the acute 
and extension phases of study NCT001104616 


 


Figure B6 Patient response rate across the acute and extension phases of 
study NCT001104616 
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Figure B7 Mean change in CGAS across the acute and extension phases of 
study NCT001104616 


 


Figure B8 Mean change in CGI-BP Severity score for Mania across the acute 
and extension phases of study NCT001104616 
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Figure B9 Mean change in CGI-BP Severity score for Overall Bipolar Illness 
across the acute and extension phases of study NCT001104616


 


 


Figure B10 Mean change in ADHD-RS-IV total score across the acute and 
extension phases of study NCT001104616 
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Figure B11 Mean change from baseline on the GBI Parent/Guardian and 
Subject Versions at week 30 in study NCT001104616 


 
 
''''''''''''''''''''' '''' ''''''''''''''''''''''''''''''' ''''''''' ''''' '''''''''''''''''''''' '''''''''''''''' ''''''''''''''''' 


''''''''''''''' '''''''''''' '''''' '''''''''''''''''' ''''''''' '''''''''' '''''''' '''''''''''''''''''''' ''''' '''''''''''''' 


''''''''''''''''''''''''''''''''''' ''''''' ''''''''''''''''''' ''''' ''''''''''''''''''''''''''''''''''' ''''''''' ''''' ''''''''''''''''''''''' '''' 


''''''''''''''''' ''''''''''''''''''' '''''''''' '''''' '''''''''''''''''''''''''''' '''' '''''''''''' '''''''''''''''''''' '''''''''''''''' '''''''''''''' 


''''''''' ''''''''''''''''''''' '''' '''''''''''''''''''' ''''''''''''''''''''''''''''' '''''''''' ''''' '''''''''''''''''''''''''' ''''' '''''''''''''''''' 


'''''''''''''''''''' ''''''''' '''''''''' ''''''''' ''''''''''''' ''''''''''' '''''' '''''''''''''''''''''''' ''''''''''''''''''''' 


''''''''''''''''''''''''''' ''''' ''''''' '''''''''''''''''''''' ''''' '''''''''''''''''''''''''''''''''' ''''''''''''''''''''' '''''''''''''''''''''''' 


'''''''''''''''''' '''''''' '''''''' '''''''''''' '''''''''''' ''''''''''''''' '''''''' '''''''''''''''''''''' ''''''''''''''''''''' '''''' 


'''''''''''''''''''' ''''''''''' '''''''''' ''''''''''''' ''''''''''''''''''''' ''''' ''''''' ''''''''''''''''''''''' ''''' '''''''' '''''''''''' 


'''''''''''''''''''''' '''''''''''''''''''''''''''''''''''' '''''''''' '''' ''''''''''''''''''''''' ''''''''''''''' ''''''''''''''''''' ''''''''''''''''''' 


'''''''''''''''''''' ''''''''' '''''''''' ''''''''''''' '''''''''''''''''''''''' '''' ''''''' '''''''''''''''''''''' ''''' ''''''' ''''''''''''' '''''''''' 


'''''''''''''''''''''''' '''''' '''''''' '''''''''' '''' ''''''' ''''''''''''''' ''' '''''''''''''''''''' ''''''''''''''' '''' ''''''' 


''''''''''''''''''''''''' '''''' ''''''' '''''''''' '''''''''' ''' ''''''''''''''''' '''' '''''''' '''''''''''''''''' '''''''''' '''''''''''''''''' 


'''''''''''''''''''''''''''''''''' ''''''''' ''''' '''''''''''''''''''''''''' ''''' ''''''''''''''' '''''''''''''''''''' ''''''''''''''' '''''''''''''''''' 


''''''''''' ''''''''' ''''''''''' ''''''''''''''''''''''''''''' '''' '''''''' ''''''''''''''''''''''''' ''''' '''''''' '''''''''''' ''''''''' 


''''''''''''''''''''''''''' ''''' '''''''' ''''''''''' ''' '''''''''''''''''' ''''''''''''''' ''''' '''''''' ''''''''''''''''''''''''' ''''''' ''''''' 


'''''''''' '''''''''' '''' ''''''''''''''' ''''' ''''''''' ''''''''''''''''''' '''''''''' ''''''''''''''''''''' '''''''''''''''''''''''''''''''' '''''''''' 


'''' '''''''''''''''''''''''' ''''' ''''''''''''''''' '''''''''''''''''''''' ''''''' ''''''''''''''''''''' ''''''''''''''''''''' '''''''''''''' '''''''''' 


''''''''' ''''''''''''''''''''''''''''''''''' From a clinical perspective, this implies that the relapse rate 


for these patients (on active drug and placebo) is low, at least up to week 30. 
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Table B11 Incidence of hospitalizations for worsening bipolar disorder during 
the acute phase, and across the entire study duration (acute and extension 
phase)a


 
Hospitalisation 
status at the 
beginning of 
the acute 
phase 


Type of 
hospitalisation 
at the end of 
the phase 


Aripiprazole 10 mg 
(N=98) 


Aripiprazole 30 mg  
(N=99) 


Placebo 
(N=99) 


n % n % n % 


Acute phase 
Inpatient Inpatient ''' ''''''''' ''' '''''''' ''' '''''''' 


Outpatient ''' ''''''' ''' '''''''' ''' '''''''' 


Outpatient Inpatient ''' '''''''' ''' ''''''' ''' '''''''' 


Outpatient ''' '''''''' ''' '''''''' ''' ''''''''' 


Acute + extension phase 
Inpatient Inpatient ''' ''''''' ''' '''''''' ''' ''''''' 


Outpatient ''' '''''''' ''' ''''''''' ''' '''''''' 


Outpatient Inpatient ''' ''''''' ''' ''''''' ''' '''''''' 


Outpatient ''' ''''''''' ''' ''''''''' ''' ''''''''' 
a
Subjects had at least one hospitalisation due to worsening bipolar disorder during the study period 


 
 


Time to Discontinuation 


No statistically significant differences were observed between the aripiprazole 10 mg 


arm and placebo or the aripiprazole 30 mg arm and placebo with respect to time to 


discontinuation due to all reasons, during the Acute Phase (up to week 4).61 For the 


entire study period, statistically significant differences in time to discontinuation due 


to all reasons were found between both the aripiprazole 10 mg arm compared to 


placebo (p˂0.0001) and the 30 mg arm compared to placebo (p=0.0124). Both 


aripiprazole doses showed significantly superior retention profiles over the 30-week 


duration of the study compared to placebo (Figure B12). Possible reasons why 


patients receiving aripiprazole were more likely to remain in the study could include 


the fact that they experienced a resolution of their symptoms, and may not have 


experienced adverse events to a degree which would cause them to discontinue. 
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Figure B12 Kaplan-Meier plot of time to discontinuation for all reasons through 
to week 30 of study NCT001104616 


 


Quality of Life 


Quality of life as measured by the PQ-LES-Q was also assessed throughout study 


NCT00110461.37 On both the PQ-LES-Q total (T) and overall (O) measures, while 


the differences to the placebo arm did not reach statistical significance, both 


aripiprazole arms demonstrated a trend for improvement relative to placebo. Using 


observed case analysis, a correlation at week 4 and week 30 between percent 


change in PQ-LES-Q(T) and percent change in YMRS was demonstrated (r = -0.18 


and - 0.29, respectively; p < 0.03). The percent change in PQ-LES-Q(T) by category 


of percent change in YMRS is reported in Table B12, which also indicates that an 


improvement in bipolar I disorder mania symptoms in children and adolescents is 


significantly associated with an increase in quality of life. This further supports the 


premise that aripiprazole therapy resolves manic symptoms and correlates with an 


improvement in quality of life rating scales in this age group. 
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Table B12 Association of quality of life and YMRS clinical improvement in the 
acute and extension phase of study NCT0011046137 


 
YMRS categories P value 


from 
trend 
analysis 


P value 
from 
regression 
analysis  


20%; 20-
30%; 


30-
50%; 


>50% 


% change in 
mean PQ-
LES-Q(T) 


Week 4 1.7 2.3 12.5 10.4 0.007 0.01 


Week 30 3.3 NA -2.6 16.6 0.02 0.02 


 


Subgroup analysis – by age 


Table B13 to Table B15 below show that aripiprazole was efficacious compared to 


placebo in all age subgroups. 


Table B13 Mean change from baseline in YMRS score from baseline by age 
group 
Visit/week 10 – 12 years 13 – 17 years 


 Aripip 10 mg Aripip 30 mg Placebo Aripip 10 
mg 


Aripip 30 mg Placebo 


N LS 
Mean


a
 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


OC 


Baseline 31 31.5 40 28.4 36 29.9 65 29.0 59 30.3 58 31.9 


Week 4 25 -16.0** 30 -
15.5** 


26 -5.8 53 -14.9* 45 -17.9* 41 -11.1 


Week 12 17 -20.4 17 -20.6 7 -15.8 34 -21.4 25 -20.5 13 -21.5 


LOCF 


Baseline 31 31.5 40 28.4 36 29.9 65 29.0 59 30.3 58 31.9 


Week 4 31 -15.6** 40 -
15.5** 


34 -4.7 65 -13.9* 59 -
16.8** 


58 -10.1 


Week 12 31 -16.2** 40 -
15.9** 


36 -6.9 65 -15.6* 59 -
16.8** 


58 -9.7 


*p < 0.05, **p < 0.001 vs. Placebo  
a
 a negative mean indicates improvement 


LS = Least Squares 


 


Table B14 Mean change from baseline in CGI-BP severity score for mania by 
age group 
Visit/week 10 – 12 years 13 – 17 years 


 Aripip 10 mg Aripip 30 
mg 


Placebo Aripip 10 
mg 


Aripip 30 
mg 


Placebo 


N LS 
Mean


a
 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


OC 


Baseline 31 4.8 40 4.6 36 4.7 65 4.6 59 4.6 58 4.9 


Week 4 25 -1.6* 30 -2.0** 26 -0.7 53 -1.9* 45 -2.2** 41 -1.1 


Week 12 17 -2.1 17 -2.8 7 -2.2 34 -2.7 25 -2.8 13 -2.5 


LOCF 


Baseline 31 4.8 40 4.6 36 4.7 65 4.6 59 4.6 58 4.9 


Week 4 31 -1.6* 40 -2.0** 34 -0.5 65 -1.7* 59 -2.1** 58 -1.0 


Week 12 31 -1.6* 40 -2.2** 36 -0.9 65 -1.9* 59 -2.2** 58 -1.1 


*p < 0.05, **p < 0.001 vs. Placebo 
a
 a negative mean indicates improvement 
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Table B15 Mean change from baseline in CDRS-R score by age group 
Visit/week 10 – 12 years 13 – 17 years 


 Aripip 10 mg Aripip 30 
mg 


Placebo Aripip 10 
mg 


Aripip 30 
mg 


Placebo 


N LS 
Mean


a
 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


N LS 
Mean 


OC 


Baseline 31 33.5 38 33.1 31 33.1 60 36.1 56 34.8 55 34.2 


Week 4 25 -7.3 29 -7.3 23 -5.0 50 -8.2 42 -6.3 40 -6.7 


Week 12 17 -9.1 16 -5.4 6 -14.3 31 -11.0 23 -8.9 13 -12.9 


LOCF 


Baseline 31 33.5 38 33.1 31 33.1 60 36.1 56 34.8 55 34.2 


Week 4 31 -7.3 38 -5.4 30 -4.1 60 -7.8 56 -6.4 55 -5.0 


Week 12 31 -7.6 38 -5.0 31 -5.4 60 -8.1 56 -5.6 55 -4.8 


*p < 0.05, **p < 0.001 vs. Placebo 
a
 a negative mean indicates improvement 


 


Subgroup analysis – by ADHD comorbidity 


Table B16 presents the number of patients with and without current comorbid ADHD 


by age subgroup. As can be seen from 
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Table B17, ADHD status did not change the aripiprazole treatment effect 


significantly, particularly at week 12, where the use of ADHD medication was also 


permitted. 


Table B16 Number of patients with or without current comorbid ADHD 
separated by age group 


 


10 - 12 years 13 - 14 years 15 - 17 years 


Total  


(10 - 17 years) 


Patients with 


current comorbid 


ADHD 


67 33 39 139 


Patients without 


current comorbid 


ADHD 


22 30 40 92 
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Table B17 Patients with and without current ADHD: mean change from baseline by age group 10-12. 13-14 and 15-17 for YMRS total 
score (LOCF) 
Visit/ Week 


10 – 12 years (N=89) 13 – 14 years (N=63) 15 – 17 years (N=79) 


Aripip 
10 mg 


Aripip 
30 mg Placebo 


Aripip 
10 mg 


Aripip 
30 mg Placebo 


Aripip 
10 mg 


Aripip 
30 mg Placebo 


N 


 
LS 


Meanª 


N 
 


LS 
Mean 


N 
 


 
LS 


Mean 
N 


 
LS 


Mean 
N 


 
LS 


Mean 
N 


 
LS 


Mean 
N 


 
LS 


Mean 
N 


 
LS 


Mean 
N 


 
LS 


Mean 


Current ADHD 


Week 4 21 -15.32** 25 -15.51** 20 -2.28 7 -12.63 11 -17.57* 15 -9.43 16 -16.14 12 -15.15 11 -9.46 


Week 12 21 -13.95* 25 -16.27** 21 -5.48 7 -15.61 11 -18.39* 15 -7.50 16 -17.55 12 -16.15 11 -9.13 


No ADHD 


Week 4 6 -14.96 8 -15.11* 8 -7.42 15 -12.55 7 -12.84 8 -9.74 16 -12.34 15 -14.80 9 -12.17 


Week 12 6 -16.67* 8 -16.23* 8 -8.64 15 -14.98 7 -13.00 8 -8.16 16 -15.84 15 -12.32 9 -12.86 


* p < 0.05, ** p < 0.001 vs. Placebo 
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NCT00116259 


Results from study NCT00116259, which included only paediatric patients with 


comorbid ADHD, are presented in Table B18. Patients receiving aripiprazole showed 


a significantly larger reduction in YMRS total scores from baseline to week 6 than 


patients on placebo (-27.22 vs. -19.52, p=0.02; Figure B13). A greater proportion of 


patients on aripiprazole compared to patients on placebo were also responders 


(88.9% vs. 52%, p=0.02; NNT=2.70) and achieved remission (72% vs. 32%, p=0.01; 


NNT = 2.50). This demonstrates that aripiprazole is effective in reducing symptoms in 


children and adolescents with bipolar disorder who also have a diagnosis of ADHD. 


Table B18 Relevant outcomes from study NCT0011625957, 70  
 


Placebo Aripiprazole 5 - 20 mg 
p value 


vs. 
placebo 


Relative 
risk (risk 


difference) 
N 


Value N Value 
Treatment 
difference 
(95% CI) 


YMRS 


Mean 
change from 
baseline at 
week 6 


25 -19.52 18 -27.22 
0.80 (0.15 
– 1.41) 


0.02 N.A. 


Response 
rate 
(‘response’ 
defined as 
≥50% 
reduction 
from 
baseline 
YMRS 
total 
score) 


% patients 
who were 
responders 
at week 1


70
 


'''''''''' ''''''' '''''''''''' '''''''''' '''''''''''' ''''''''''' 1.73 
(23.50)  


% patients 
who were 
responders 
at week 2


70
 


''''''''''' '''''' ''''''''''' ''''''''''' '''''''''' '''''''''''' 1.39 
(17.10) 


% patients 
who were 
responders 
at week 3


70
 


''''''''''' '''''' '''''''''' '''''''''' '''''''''' '''''''''' 0.93 (-
4.50) 


% patients 
who were 
responders 
at week 4


70
 


'''''''''''' '''''' '''''''''''' ''''''''''' ''''''''''' '''''''''' 1.49 
(27.30) 


% patients 
who were 
responders 
at week 6 


25 52.0 18 88.9 N.R. 0.02 
1.71 
(36.90) 


Remission 
rate 
(defined 
as YMRS 
total score 
≤12) 


% patients 
who were in 
remission at 
week 6 


25 32.0 18 72.0 N.R. 0.01 2.25 (40) 


YMRS = Young Mania Rating Scale; N = number of patients; CI = confidence interval; N.R. = not 
reported; N.A. = not applicable 
All data taken from Tramontina et al (2009)


57
 unless otherwise stated 
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Figure B13 Changes in YMRS total scores during study NCT0011625957 
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5.6 Meta-analysis  


 


When more than one study is available and the methodology is comparable, a 


meta-analysis should be undertaken. This section should be read in 


conjunction with NICE’s ‘Guide to the methods of technology appraisal’, 


sections 5.3.9 to 5.3.12.  


5.6.1 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 both relative risk 


reduction and absolute risk reduction using both the fixed effects 


and random effects models (giving four combinations in all).  


Summary of Meta-analysis 
 


 A meta-analysis of NCT00110461 (pooled 10-30 mg dose) and 


NCT00116259 (20 mg dose aripiprazole) was performed for completeness.  


 The meta-analysis found aripiprazole to still be statistically significantly 


superior to placebo in inducing symptomatic response (as measured by 


>50% change in YMRS score) at weeks 1, 2 and 4, but not at week 3.  


 The meta-analysis found aripiprazole to be associated with a statistically 


significant higher rate of EPS than placebo, but not of somnolence. 


 However, the small size of study NCT00116259 and the different patient 


population from the pivotal aripiprazole study (includes bipolar II disorders 


and restricted to patients with ADHD) means that the results are of limited 


use.  
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 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). 


A meta-analysis was performed to combine results from NCT001104615 (pooled 10-


30 mg dose) and NCT0011625957 (20 mg dose aripiprazole). As NCT00116259 is a 


very small study, this meta-analysis was performed in order to be as transparent as 


possible, rather than to provide meaningful results; the small sample size of 


Tramontina 2009 actually increases the uncertainty of the meta-analysis results 


compared to the results from the NCT00110461, the large pivotal clinical trial. 


NCT00116259 also included patients with bipolar II disorder, which are outside of 


aripiprazole’s expected licence, and was limited to a subgroup of patients with 


comorbid ADHD. Therefore the additional information that this study provides in 


relation to the decision problem is limited and the meta-analysis results, which are 


presented in full in Appendix 17 (Section 9.17) only, should be treated with caution. 


The main results were: 


 There was a significantly greater chance of achieving YMRS response at 


weeks 1, 2 and 4 with aripiprazole than with placebo. 


 There was a greater chance of achieving YMRS response at week 3 with 


aripiprazole than with placebo, but the difference between treatments was not 


significant. 


 There were fewer patients discontinuing treatment at week 3 with aripiprazole 


than with placebo, but not significantly so.  


 There was a significantly greater chance of experiencing EPS with 


aripiprazole than with placebo. 


 Patients taking aripiprazole are more likely to experience somnolence than 


patients on placebo, but the difference was not significant. 


5.6.2 If a meta-analysis is not considered appropriate, a rationale should 


be given and a qualitative overview provided. The overview should 
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summarise the overall results of the individual studies with 


reference to their critical appraisal.  


Not applicable 


5.6.3 If any of the relevant RCTs listed in response to section 5.2.4 


(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.  


NCT00194077 was not included in the meta-analysis as it only included children 


under the age of 10, which are not covered by aripiprazole’s licence, which is 


restricted to children aged 13 or over.59  
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5.7 Indirect and mixed treatment comparisons  


 


Data from head-to-head RCTs should be presented in the reference-case 


analysis, if available. If data from head-to-head RCTs are not available, 


indirect treatment comparison methods should be used. This section should 


Summary of Network Meta-analysis  
 


 A Bayesian network meta-analysis was performed using the pivotal placebo-


controlled study for each atypical antipsychotic. 


 There were no statistically significant differences in YMRS response rates at 


weeks 1-3 between the atypical antipsychotics, although there was a trend 


for aripiprazole to have greater efficacy compared to all others at week 1 and 


quetiapine and olanzapine at week 3. 


 Aripiprazole-treated patients were significantly less likely to experience 


clinically significant weight gain than patients on olanzapine (RR olanzapine 


vs. aripiprazole: 12.52 [95%CrI 2.31-76.22] and quetiapine (RR quetiapine 


vs. aripiprazole: 11.1 [95% CrI 1.30-116.1]) at study endpoint. This 


significant result at such an early time point (week 3 or 4) is particularly 


notable considering that weight gain can develop gradually over time. 


 Aripiprazole-treated patients were significantly less likely to experience a 


clinically significant increase in prolactin than patients on olanzapine (RR 


olanzapine vs. aripiprazole: 175.70 [95% CrI 10.86-6414]), risperidone (RR 


risperidone vs. aripiprazole: 139.80 [95% CrI 5.52-7202]) or quetiapine (RR 


quetiapine vs. aripiprazole: 31.22 [95% CrI 1.81-1191]). 


 There were no significant differences between aripiprazole and the other 


atypical antipsychotics where data were available in terms of EPS (RR vs. 


aripiprazole for risperidone: 0.71 [95% CrI 0.20-2.93]; for quetiapine: 0.72 


[95% CrI 0.12-8.38]) and somnolence rates (RR vs. aripiprazole for 


risperidone: 0.58 [95% CrI 0.23-1.38]; for quetiapine: 0.59 [95% CrI 0.23-


1.43]). 
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be read in conjunction with NICE’s ‘Guide to the methods of technology 


appraisal’, sections 5.3.13 to 5.3.22. 


5.7.1 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 9.4, appendix 4. 


A systematic review was designed to identify all relevant clinical information available 


for the treatment and prevention of acute manic and mixed episodes in bipolar 


disorder in children and adolescents with the following comparators: 


 Risperidone 


 Quetiapine   


 Olanzapine 


 Combination of any of the above with lithium or valproate 


The review was based on the same search and inclusion strategy as a previous 


systematic review (commissioned by NICE in 2005),47 which did not identify any RCT 


or non-RCT evidence for aripiprazole in children and adolescents with bipolar I 


disorder. In the previous systematic review, three randomised controlled trials were 


identified that examined the use of antipsychotics in the treatment of mania in 


children and adolescents. However, only the results from one trial (DelBello 200271) 


were included in this update. Of the two other excluded studies, one was an open 


label trial with some bipolar II patients (Pavuluri 200472), and one was a semi-


randomised controlled trial which also included bipolar II patients (Biederman 


200573). For the long term management of children and adolescents with bipolar 


disorder, the only study identified by the previous systematic review was excluded 


not only because it examined lithium, but also because it included a mixture of 


bipolar I and II patients (Findling 200574). 


Databases were searched to include studies from 2005-present. A list of databases 


is provided in Appendix 2. The search terms were taken from a previous systematic 







 


Specification for manufacturer/sponsor submission of evidence Page 94 of 330 


review commissioned by NICE in 2005 47 (Appendix 2). The modifications to the 


previous review were as follows: 


 The term “Epidemiologic study characteristics/” was added to the RCT filter in 


order to also capture non-RCTs. 


 Filters for studies examining children and adolescents were added to the RCT 


and non-RCT filter (terms based on those from Jensen 2007,48 Zuddas 201149 


and Fraguas 201150). 


The reference lists of all included studies and additional systematic reviews (Jensen 


2007,48 Zuddas 2011,49 Fraguas 2011,50 and Liu et al. 201151) were hand-searched. 


Additional horizon scanning was performed using Google search engine and media 


reports.  


5.7.2 Please follow the instructions specified in sections 5.1 to 5.5 for the 


identification, selection and methodology of the trials, quality 


assessment and the presentation of results. Provide in section 9.5, 


appendix 5, a complete quality assessment for each comparator 


RCT identified. 


Identification and selection of trials 


The searches for clinical trials were limited to those including participants under the 


age of 18. The inclusion criteria for RCTs were as follows: 


RCT Evidence Inclusion Criteria 


 Patients with manic or mixed episodes of bipolar I disorder only 


 All patients aged ≤18 


 Randomised controlled trial 


 At least one of the interventions studied must be an atypical antipsychotic 


(risperidone, quetiapine or olanzapine) other than aripiprazole 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable 


 
Non RCT Evidence Inclusion Criteria 
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 Patients with manic or mixed episodes of bipolar I disorder only 


 All patients aged ≤18 


 Non-randomised controlled trial that still evaluates the effectiveness of 


interventions (acceptable study designs: prospective cohort study, 


retrospective chart/database review) 


 At least one of the interventions studied must be an atypical antipsychotic 


(risperidone, quetiapine or olanzapine) other than aripiprazole 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable 


The inclusion criteria for non-RCTs were similar to the RCT criteria, except that 


studies could be longitudinal cohort studies. Cross-sectional or retrospective studies 


were excluded, as this level of evidence was deemed poor. 


Inclusion of studies was restricted to only those in English. 


Results from the searches described in section 5.7.1 were de-duplicated and twice 


reviewed for the inclusion criteria listed previously: first using the abstracts and then 


more rigorously, using full texts. Each review was performed independently by two 


reviewers, who then came to a consensus on the results. 


Figure B14 presents the inclusion and exclusion of studies. Twenty articles on RCTs 


were included and 5 articles on non-RCTs were included. The non-RCTs are 


described in more detail in Section 5.8. 
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Figure B14 Flow diagram of the numbers of studies included and excluded 


4904 records identif ied through 


database searching


4641 records af ter duplicates removed


4641 records screened
4336 records excluded


305 full text articles assessed for eligibility


20 full text articles on RCTs included


5 full text articles on non-RCTs included


280 full text articles excluded


RCT on aripiprazole 14


RCT on another agent 21


Non-RCT on another agent 12


In adults 74


Not bipolar I manic or mixed 120


Not a suitable trial design/no    


outcomes of  interest 29


Duplicate records 10


5 additional records identif ied through 


other sources


 


 
Methodology of the included trials 


Twenty articles on RCTs were found, which discussed seven separate RCTs (four for 


risperidone, two for quetiapine and one for olanzapine). 


Two studies included in the systematic review did not report any useful outcomes 


and therefore have not been included in the indirect comparison.24, 75 As a result they 


will not be described any further. Summaries of the methodologies of five additional 


studies included in the systematic review that did report useful outcomes are 


presented in Table B19.19, 29, 76-78 Participant characteristics for these studies are 


presented in Table B20. 
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Table B19 Comparative summary of methodology of the included RCTs 
Trial no.  


(acronym)  


Haas 2009
19


 Study 149
76


 Tohen 2007
29


 Pavaluri 2010
77


 Geller 2012
78


 


Location 21 sites in United States. United States: 41 centres, 31 
centres randomised patients. 


24 sites in the United States 
and 2 sites in Puerto Rico. 
Study settings included 
university medical centres, 
outpatient clinics and private 
practices 


Not explicitly stated but likely 
to be a single site in the 
United States 


5 sites in the United States 


Design  Randomised, double-blind 
placebo-controlled, 3-arm 
study. 


Multicenter, randomised, 
double-blind, placebo-
controlled, parallel group 
study. 


Multicenter, parallel, double-
blind randomised placebo-
controlled trial. 


Subjects were randomised to 
receive either olanzapine 
2.5-20 mg/day or placebo. 


Double-blind, randomised 
outpatient trial of risperidone 
plus placebo vs. divalproex 
plus placebo 


Controlled, randomised, no-
patient-choice parallel 
comparison of lithium, 
divalproex sodium or 
risperidone. 


Duration of 
study 


21 days 21 days Period I: screening/washout 


period lasting 2-14 days. 


Period II: 3-week, double-


blind treatment with 
olanzapine or placebo. 


Period III: 26-week open-


label olanzapine treatment 
(results not presented in this 
study). 


6 weeks plus a 1-week 
washout period prior to study 
entry 


8 weeks 


Method of 
randomisation 


1:1:1. Unclear method 1:1:1. Unclear method NR NR Randomisation was stratified 
by age group (6-12 years 
vs.13-15 years) and by the 
presence or absence of 
mixed mania, psychosis and 
daily rapid cycling. Statistical 
software (SAS version 8.1) 
was used to generate 
random lists of the 3 
medications for each 
combination of the stratifying 
variables at each site. For 
each patient the randomised 
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medication was determined 
by selecting the next 
available entry in the list 
corresponding to the 
subjects stratifying variables 
and site. 


Method of 
blinding (care 
provider, 
patient and 
outcome 
assessor) 


Double blind; unclear 
method. 


Double blind; unclear 
method. 


NR Investigational staff involved 
in rating efficacy and safety 
measures, parents, 
caregivers and subjects were 
blind to the medication 
administered.  


Patients receiving 
risperidone plus placebo 
received a placebo capsule 
that resembled divalproex 
while patients receiving 
divalproex plus placebo 
received a placebo capsule 
resembling risperidone. 


Patients, family members, 
treating clinicians and staff 
performing the weekly 
assessments were not 
blinded to the treatment. 
However, independent 
evaluators performing the 
baseline and endpoint 
assessments were blinded. 


Intervention(s) 
(n = ) and 
comparator(s) 
(n = ) 


Placebo (n=58), risperidone 
0.5-2.5 mg/day (n=50), or 
risperidone 3-6 mg/day 
(n=61). 


Quetiapine IR fixed doses 
400 mg/day (n=95) or 600 
mg/day (bid or tid) (n=98) or 
placebo (n=91). 


Interventions: 


Olanzapine 2.5-20.0 mg/day 
(n=107) 


Comparator: 


Placebo (n=54) 


 


Interventions: 


Risperidone 0.5-2.0 mg/day 
plus placebo (n=33) 


Comparator: 


Divalproex 15 mg/kg/day 
plus placebo (n=33) 


 


Interventions: 


Risperidone (n=89) 


Comparators: 


Lithium (n=90) 


Divalproex sodium (n=100) 


Risperidone was titrated to a 
maximum dose of 4-6 
mg/day. 


Lithium was titrated to a 
maximum daily dose of 1.1-
1.3 mEq/L. 


Divalproex sodium was 
titrated to a maximum daily 
dose of 111-125 μg/mL. 


Primary 
outcomes 


Change in YMRS total score 
from baseline to endpoint 


Mean change from baseline 
to Day 21 in total YMRS 


Mean change from baseline 
to endpoint (week 3 in period 


YMRS Clinical Global Impressions 
for Bipolar Illness 
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(including 
scoring 
methods and 
timings of 
assessments)  


(day 21). 


 


score. II) in the YMRS total score Improvement-Mania (CGI-
BP-IM) at endpoint (week 8). 
Ratings of 1 or 2 (very much 
or much improved 
respectively) were counted 
as response. 


Secondary 
outcomes 
(including 
scoring 
methods and 
timings of 
assessments) 


Change in YMRS total score 
between baseline and days 7 
and 14. 


Number of subjects (%) who 


responded: ≥50% reduction 


in YMRS from baseline to 
end point. 


Onset of sustained YMRS 
response (achieved for at 
least 2 consecutive 
measurements and for 
remainder of treatment 
phase). 


Change from baseline in 
CGI-BP score at each time 
point. 


Change from baseline in 
BPRS-C total score and 
BPRS-C depression factor 
score at each time point. 


Safety assessments included 
AE monitoring and scores on 
EPS rating scales. 


YMRS response (%), defined 
as ≥50% reduction from 


baseline in YMRS total score 


YMRS remission (%), 
defined as YMRS total score 
≤ 12. 


CGI-BP severity of illness 
(LS mean change from 
baseline) 


CGI-BP Global Improvement 
(% of patients “much 
improved” or “very much 
improved”) 


CGAS total score (LS mean 
change from baseline). 


Baseline to endpoint (week 
3) changes of: 


 YMRS individual items 


 Clinical Global 
Impressions-Bipolar 
Version overall, severity 
of mania or depression 
subscales 


 Children’s Depression 
Ratings Scale-Revised 


 ADHD Rating Scale-IV-
parent version 


 Overt Aggression Scale 


 Rates of response (≥50% 
decrease in the YMRS 
total score from baseline 
to endpoint) 


 Rates of remission 
(YMRS total score ≤12 at 
week 3) 


 Incidence of switch to 
depression (Clinical 
Global Impressions 
depression score ≤3 at 
baseline and ≥4 at any 
time during the double-
blind phase) 


 Children’s Depression 
Ratings Scale-Revised 


 Clinical Global 
Impressions Scale for 
Bipolar Disorder 


 The Overt Aggression 
Scale 


 Brief Psychiatric Rating 
Scale for Children 


 Child Mania Rating Scale 
(completed by parents) 


 KSADS Mania Rating 
Scale (KMRS) at 
endpoint (week 8) 


 Modified Side Effects 
Form for Children and 
Adolescents and 
Modified Abnormal 
Involuntary Movement 
Scale (AIMS) at all time 
points 


Details of 
study 
population 


Included children and 
adolescents (10-17 years, 
inclusive) diagnosed using 


Included children and 
adolescents (10 to 17 years, 
inclusive) with mania. 


The study enrolled male and 
female patients aged 13-17 
years. All subjects met 


Inclusion criteria included: 


 A DSM-IV diagnosis of 
bipolar disorder Type I 


Participants were outpatients 
aged 6.0-15.11 years old 
with a DSM-IV diagnosis of 
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(summary of 
inclusion and 
exclusion 
criteria) 


DSM-IV criteria for bipolar I 
disorder, current episode 
manic or mixed (confirmed 
by K-SADS-PL). 


Patients with co-occurring 
ADHD or DBD were also 
included 


Patients must have had a 
total score of ≥20 YMRS at 


screening and baseline. 


diagnostic criteria for manic 
or mixed bipolar episodes 
(with or without psychotic 
features) according to the 
DSM-IV. Subjects could be 
inpatients or outpatients with 
a total score of ≥20 on the 
Adolescent Structured 
YMRS.  


Exclusion criteria included: 


 Prior nonresponse to 
olanzapine 


 Treatment within the 
previous 30 days with an 
experimental medication 
not available for clinical 
use 


 Serious suicidal risk 


 Clinically significant 
abnormal laboratory 
values at baseline 


 DSM-IV substance 
dependence within the 
past 30 days 


 Treatment with a long-
lasting neuroleptic within 
14 days prior to 
randomisation 


 


(mixed or manic) 


 8-18 years old 


 ADHD was included in 
present 


Exclusion criteria included: 


 Active substance abuse 
based on DSM-IV criteria 


 Serious medical 
problems 


 History of allergy to 
risperidone or divalproex 


 Presence of autism, 
nonaffective psychotic 
disorders or any other 
psychiatric disorder 
requiring 
pharmacotherapy 


 


bipolar I disorder manic or 
mixed episode for at least 4 
consecutive weeks 
immediately preceding 
baseline. They also had a 
CGAS score of 60 or less at 
baseline and were in good 
physical health. Co-morbid 
ADHD, ODD and conduct 
disorders were allowed. 


Exclusion criteria included: 


 IQ of less than 70 


 Lifetime history of 
schizophrenia, pervasive 
developmental disorder or 
major medical or 
neurological disease 


 Substance use 
dependency 


 


Duration of 
follow-up 


  The open-label period after 
the double-blind period 
lasted 26 weeks 


6 weeks 8 weeks 


NR = not reported 
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Table B20 Characteristics of participants in the included RCTs across randomised groups 


Haas 2009
19


 


Baseline characteristic 


Placebo Risperidone 0.5-2.5mg daily Risperidone 3-6 mg daily p-value 


n N=58    


Median age (years) ± SD 13.0 (10-17) 13.0 (10-17) 13.0 (10-17)  


Gender (% male) 48 56 43  


Mean age at onset (years) ± SD     


Mean duration of bipolar disease 
(years) ± SD 


    


YMRS total score, mean ± SD 31.0 (7.5) 31.1 (6.0) 30.5 (6.9)  


Weight, mean ± SD, kg     


BMI, mean ± SD, kg/m
2 


    


Study 149
76


 


Baseline characteristic 


Placebo Quetiapine 400 mg Quetiapine 600 mg p-value 


n N=89 N=93 N=95  


Mean age (years) ± SD 13.11 (2.16) 13.15 (2.18) 13.31 (2.14)  


Gender (% male) 50.5% 57.9% 60.7%  


Mean age at onset (years) ± SD     


Mean duration of bipolar disease 
(years) ± SD 


    


YMRS total score, mean ± SD 31.3 (7.1) 30.6 (6.04) 31.7 (5.59)  


Weight, mean ± SD, kg 59.71 (18.08) 60.08 (17.83) 62.48 (19.42)  


BMI, mean ± SD, kg/m
2 


23.5 (5.31) 23.38 (4.77) 24.14 (5.67)  


Tohen 2007
29


 


Baseline characteristic 


Placebo Olanzapine 2.5-20.0 mg/day  p-value 


n 54 107  - 


Mean age (years) ± SD 15.4±1.2 15.1±1.3  0.250 


Gender (% male) 44.4 57.0  0.13 


Mean age at onset (years) ± SD 11.5±3.1 10.9±3.3  0.331 


Mean duration of bipolar disease NR NR  NR 
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(years) ± SD 


YMRS total score, mean ± SD NR NR  NR 


Weight, mean ± SD, kg NR NR  NR 


BMI, mean ± SD, kg/m
2 


NR NR  NR 


Pavaluri 2010
77


 


Baseline characteristic 


Divalproex 15 mg/kg/day plus 
placebo 


Risperidone 0.5-2.0 mg/day 
plus placebo 


 p-value 


n 33 32  - 


Mean age (years) ± SD 11.23±3.50 10.47±3.18  NR 


Gender (% male) 57.6% 62.5%  NR 


Mean age at onset (years) ± SD NR NR  NR 


Mean duration of bipolar disease 
(years) ± SD 


NR NR  NR 


YMRS total score, mean ± SD NR NR  NR 


Weight at baseline 


Normal, n (%) 


Overweight, n (%) 


 


29 (87.9%) 


30 (93.8%) 


 


4 (12.1%) 


2 (6.3%) 


 NR 


BMI, mean ± SD, kg/m
2 


NR NR  NR 


Geller 2012
78


 


Baseline characteristic 


Risperidone 4-6 mg/day Lithium 1.1-1.3 mEq/l/day Divalproex sodium 111-125 
μg/ml/day 


p-value 


n 89 90 100 - 


Mean age (years) ± SD 11.0 (3.0) 9.7 (2.7) 9.7 (2.4) NR 


Gender (% male) 47.2% 58.9% 44.0% NR 


Mean age at mania episode onset 
(years) ± SD 


5.8 (2.9) 5.0 (2.7) 5.0 (2.2) NR 


Mean duration of bipolar disease 
(years) ± SD 


NR NR NR NR 


YMRS total score, mean ± SD NR NR NR NR 


Weight, mean ± SD, kg 40.7 (18.4) 40.2 (17.2) 38.5 (14.9) NR 


BMI, mean ± SD, kg/m
2 


19.1 (4.5) 19.6 (4.3) 19.4 (3.8) NR 
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Quality Assessment 


As Pavaluri 2010 was a small study and Geller 2012 was not placebo-controlled, 


these studies were not included in the meta-analysis as they were found to increase 


uncertainty and did not add any further significant information (also see Section 


5.7.8). For transparency, a summary of the quality and results of these studies is 


presented in Section 9.19, Appendix 19. A summary of the quality assessment of the 


three remaining comparator studies are presented in Table B21 and the full quality 


assessments can be found in Section 9.5, Appendix 5).  


Table B21 Quality assessment results for RCTs 


Trial no. (acronym) Haas 200919 Study 14976 Tohen 200729 


Was randomisation carried out 
appropriately? 


Not clear Not clear Not clear  


Was the concealment of 
treatment allocation adequate? 


Not clear Not clear Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors?  


Yes Yes Yes  


Were the care providers, 
participants and outcome 
assessors blind to treatment 
allocation? 


Not clear Not clear Not clear  


Were there any unexpected 
imbalances in drop-outs between 
groups? 


Yes Yes Yes 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


No Yes 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. 


 


Yes  


 


Results 


Results from the three studies included in the network meta-analysis are presented in 


Table B22. 
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Table B22 Relevant outcomes from Haas 2009,19 Study 149,76 and Tohen 200729 


Haas 200919
 


Placebo Risperidone 0.5-2.5 mg daily Risperidone 3-6 mg daily 


p value vs. 
placebo 


N Value N Value 
Treatment 
difference  
(95% CI) 


N Value 
Treatment 
difference  
(95% CI) 


YMRS response 
(≥50% reduction 


from baseline in 
total YMRS) 


% at Week 1 58 8.8 50 29.2  61 20.3   


% at Week 2 58 26.3 50 57.1  61 61.7   


% at Week 3 58 26.3 50 59.2  61 63.3 


 Risperidone 
0.5-2.5 mg: 


p=0.002 
 


Risperidone 
3-6 mg: 
p<0.001 


Discontinuation 
rate 


n (%) at Week 3 58 12 (20.7) 50 5 (10.0)  61 15 (24.6) 
 


 


Extrapyramidal 
symptoms 


% at Week 3 58 5 50 8  61 25 
 


 


Somnolence n (%) at Week 3 58 11 (19) 50 21 (42)  61 34 (56)   


Clinically 
significant weight 
gain 


% at Week 3 58 5.3 50 14.3  61 10 
 


 


Clinically 
significant 
increase in 
prolactin 


% at Week 3 
Males: 26 
Females: 


27 


Males: 0 
Females: 


0 


Males: 24 
Females: 


21 


Males: 0 
Females: 


23.8 
 


Males: 20 
Females: 


33 


Males: 5 
Females: 


36.4 


 


 


Study 14976
 


Placebo Quetiapine 400 mg Quetiapine 600 mg 


p value vs. 
placebo N Value N Value 


Treatment 
difference  
(95% CI) 


N Value 
Treatment 
difference  
(95% CI) 


YMRS response  
n (%) at Week 1          


n (%) at Week 2          
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n (%) at Week 3 89 37 93 64  95 58  


Quetiapine 
400 mg: 
p=0.001 


 
Quetiapine 


600 mg:  
p=0.005 


Discontinuation 
rate 


n (%) at Week 3 90 25 (27.5) 95 19 (20.0)  98 18 (18.4)   


Extrapyramidal 
symptoms 


n (%) at Week 3 90 1 (1.1) 193 


7 (3.6) – 
quetiapine 


400 mg and 
600 mg 
pooled 
results 


 


   


 


Somnolence n (%) at Week 3 165 14 (8.5) 340 100 (29.4)      


Clinically 
significant weight 
gain 


n (%) at Week 3  0  


12 - 
quetiapine 


400 mg and 
600 mg 
pooled 
results 


 


   


 


Clinically 
significant 
increase in 
prolactin 


n (%) at Week 3  
Males: 4 
Females: 


0 
 


Males: 13.4 
Females: 


8.7 
 


   


 


Tohen 200729
 


Placebo Olanzapine 2.5-20.0 mg/day  


p value vs. 
placebo 


N Value N Value 
Treatment 
difference  
(95% CI) 


   


YMRS response 


n (%) at Week 1 54 11.6% 105 27.1% NR - - - ˂0.05 


n (%) at Week 2 54 16.8% 105 47.0% NR - - - ˂0.05 


n (%) at Week 3 54 22.2% 105 48.6% NR - - - 0.002 


Discontinuation 
rate 


n (%)  54 35.2% 107 20.6% NR - - - NR 
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Any 
extrapyramidal 
symptom event  


n (%) at Week 3 54 NR 107 NR NR - - - NR 


Somnolence n (%) at Week 3 54 NR 107 NR NR - - - NR 


Clinically 
significant weight 
gain (≥7%) 


n (%) at Week 3 54 1.9% 107 41.9% NR - - - NR 


Clinically 
significant 
increase in 
prolactin 


n (%) at Week 3 54 2.2% 107 46.7% NR - - - NR 
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5.7.3 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. 


Table B23 Summary of the trials used to conduct the main indirect comparison 
(doses are per day. If two doses are given, this indicates two different arms of 
the trial) 


No. 
trials 


References 
of trials 


Placebo  Aripiprazole Risperidone Quetiapine Olanzapine 


1 NCT00110461 
(Findling 
2009


5
) 


  


10 mg, 30 mg 
   


1 Haas 2009
19


    


0.5-2.5 mg,   
3-6 mg 


  


1 Study 149
76


     


400 mg,   
600 mg 


 


1 Tohen 2007
29


      


Up to 20 mg 


Adapted from Caldwell et al. (2005) Simultaneous comparison of multiple treatments 
combining direct and indirect evidence. BMJ 331: 897–900 


 


Table B24 Summary of the trials used to conduct the indirect comparison 
presented as sensitivity analysis (Appendix 15) 


No. 
trial
s 


References of 
trials 


Placebo  Valproate Aripiprazole Risperidone Quetiapine Olanzapine 


1 NCT0011046
1 (Findling 
2009


5
) 


   


10 mg,    
30 mg 


   


1 Haas 2009
19


     


0.5-2.5 mg,   
3-6 mg 


  


1 Study 149
76


      


400 mg, 
600 mg 


 


1 Tohen 2007
29


       


Up to 20 
mg 


1 Tramontina 
2009


57
 


   


20 mg 
   


2 Pavaluri 
2010


77
 


  


60-120 µg 
  


0.5-2.5 mg 
  


Geller 2012
78


   


111-125 µg  
  


4-6 mg 
  


Adapted from Caldwell et al. (2005) Simultaneous comparison of multiple treatments 
combining direct and indirect evidence. BMJ 331: 897–900 
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5.7.4 For the selected trials, provide a summary of the data used in the 


analysis. 


The table below shows which studies are included in the analysis for each outcome, 


as complete data are not available for all of them. 


Table B25 Summary of data used in the analysis 
 YMRS 


week1 
YMRS 
week2 


YMRS 
week3 


Discont. 
week 3 


Extrapyr. 
symptoms 


Weight 
gain 


Prolactin 
increase 


Somnolence 


Pivotal RCTs 


Findling 2009
5
         


Tohen 2007
29


         


Haas 2009
19


         
Study 149


76
       * * 


Other RCTs 


Tramontina 
2009


57
 


        


Pavaluri 2010
77


         


Geller 2012
78


         


*The rate  for quetiapine was taken from a pooled estimate between Study 149 and a 
paediatric schizophrenia study 


 
 


The main analyses were run on the four pivotal studies shown in the first part of the 


table. Evidence on all comparators was not available for every outcome. Data from 


the three other studies have been included in additional sensitivity analyses only, 


which are presented in Appendix 15. This is due to the fact that these small studies 


increased the uncertainty in the analysis and were deemed not to add any further 


significant information (also see Section 5.7.8). 


The efficacy outcomes that were analysed in the network meta-analysis were as 


follows: 


 YMRS response (defined as ≥50% reduction in YMRS total score from 
baseline) at week 1 


 YMRS response at week 2 


 YMRS response at week 3 


 Discontinuation at week 3 (all discontinuations were included, not just those 
for lack of efficacy) 


 
The safety outcomes that were analysed in the network meta-analysis were as 


follows:  


 Extrapyramidal symptoms (as defined by each study) 


 Clinically significant weight gain (increase of >7% of baseline weight) 
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 Clinically significant prolactin increase  (as defined by each study) 


 Somnolence (as defined by each study) 
 
For the rates of adverse events, no adjustment was made for drug exposure time, as 


the difference between the study durations was relatively small. For the main 


analysis using only the four pivotal RCTs, the safety outcomes for aripiprazole at 4 


weeks were compared to other comparator rates at 3 weeks, which may 


disadvantage aripiprazole. 


The age subgroup of 13-17 year olds was not used from aripiprazole study 


NCT00110461 due to the non-availability of YMRS response data for this subgroup.   


5.7.5 Please provide a clear description of the indirect/mixed treatment 


comparison methodology. Supply any programming language in a 


separate appendix. 


The objective of this analysis was to assess the efficacy and safety of aripiprazole 


versus placebo and three comparators. A network analysis is a type of analysis that 


allows for all the evidence on a network of treatments to be analysed at once. The 


situation here is perfectly suited to this with the network of treatments being 


aripiprazole, olanzapine, risperidone, quetiapine and placebo. 


 
Approach 


The approach chosen for this analysis was a Bayesian model.  


Both fixed-effect and random-effect models were considered for the analysis. With a 


fixed effect model it is assumed that differences in true relative treatment effects are 


only caused by the difference in treatments and no other factors. Each study 


estimates the same true treatment effect and differences between studies are only 


due to chance. With a random-effect approach, it is assumed that differences 


between studies are also caused by heterogeneity between studies. The variation 


observed in individual study results is hence caused not only by sampling error (as 


with the fixed-effect approach) but also by the variation in the true underlying effects 


in each study, which is called the random-effects variance. The use of the random-


effects model is generally advocated if there is heterogeneity between study results, 


caused for example by different study populations across studies or methodological 


differences.  
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However, data are available in very few studies for this analysis, and each study 


compares a different pair of treatments. There is therefore not enough evidence to 


support the estimation of a random-effects model.  


The fixed-effect model implemented in this analysis can be written as follows: 


nib(i) ~ Bin(pib(i), Nib(i)) 
nit(i) ~ Bin(pit(i), Nit(i)) 
logit(pib(i))= λi 
logit(pit(i))= λi + θi,b(i),t(i) 
 
Where:  


 i represents the study.  


 b(i) the baseline treatment in that study 


 t(i) the comparator in that study 


 nib(i) (resp. nit(i)) the number of events observed in the baseline (resp. 
treatment) arm of study i  


 Nib(i) (resp. Nit(i)) the total number of patients in that arm. 


 λi the baseline effect (log-odds) of treatment b(i) in study i 


 θi,b(i),t(i) the log odds-ratio of treatment t(i) relative to treatment b(i) in study i. 
 
Vague non-informative normal priors were given to all parameters.  
 
 
Implementation 
 
These models were implemented in WinBugs, version 1.4.3.  


Three Markov chains with different initial values were used. For each analysis, an 


initial 30,000 iterations were run, allowing the simulations to converge. Results were 


based on a further 50,000 iterations. 


 
Reporting and interpretation of results 
 
For each outcome, results are reported as: 


 Median RR of each treatment versus placebo and associated 95% credible 
interval.  


 Median RR of each treatment versus aripiprazole and associated 95% 
credible interval.  


 Median probability of experiencing the event with each treatment and 
associated 95% credible interval.  


 Probability of each treatment being the best 
 
A 95% credible interval can be interpreted as the range of values within which the 


parameter has a 95% probability of falling. The conclusions in terms of significance 


are similar to the ones drawn from confidence intervals. If the credible interval does 


not include 1, then the two treatments can be considered significantly different. 
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Conversely, if the credible interval includes 1 then it cannot be concluded that there 


is a higher risk or chance of experiencing the outcome with one treatment or the 


other. 


The probability of each treatment being the best for each outcome is calculated as 


the proportion of simulations in which this treatment is ranked ‘best’ in terms of 


relative efficacy/safety.  


The Winbugs code is shown in Appendix 16. 


 


5.7.6 Please present the results of the analysis.  


The relative risks using placebo and aripiprazole as references derived from the 


analyses on the pivotal studies are presented here. The primary dose of interest is 


the pooled aripiprazole dose, but results for the 10 mg and 30 mg doses are also 


shown.  


For each comparator, if there were two active arms of the trial then these were 


pooled. This is justified because all doses of the comparators investigated in the trials 


are licensed for use within the adult indications, and therefore could be also be used 


in children in clinical practice.  


The probabilities of achieving each outcome with each treatment used in the 


economic modelling, and the probability of each treatment being the best can be 


found in Appendix 15. 


Efficacy outcomes 


YMRS response at week 1 


Aripiprazole was found to be significantly better than placebo at achieving YMRS 


response at week 1. It was also numerically better than olanzapine and risperidone at 


both doses examined, but the differences were not statistically significant (Table 


B26).  


Table B26 Risk ratios versus placebo and aripiprazole for YMRS response at 
week 1 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10mg 


Aripiprazole  
30mg 


 
median 95% CrI median 95% CrI median 95% CrI 
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RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   3.47 1.77, 7.31* 3.50 1.69, 7.54* 3.40 1.63, 7.37* 


Olanzapine 2.59 1.20, 5.93* 2.59 1.19, 5.94* 2.59 1.20, 5.94* 


Risperidone 2.95 1.32, 7.07* 2.95 1.33, 7.08* 2.94 1.32, 7.11* 


RR versus Aripiprazole 


Placebo  0.29 0.14, 0.57 0.29 0.13, 0.59 0.29 0.14, 0.61 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.74 0.27, 2.01 0.74 0.27, 2.08 0.76 0.27, 2.16 


Risperidone 0.85 0.31, 2.34 0.84 0.30, 2.43 0.87 0.31, 2.51 


*Statistically significant result 


 
YMRS response at week 2 


 


Aripiprazole was found to be significantly better than placebo at achieving YMRS 


response at week 2. All treatments performed in a very similar way for this outcome 


(Table B27). 


Table B27 Risk ratios versus placebo and aripiprazole for YMRS response at 
week 2 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.63 1.83, 3.83* 2.26 1.45, 3.43* 2.98 2.07, 4.30* 


Olanzapine 2.68 1.66, 4.32* 2.68 1.66, 4.30* 2.68 1.65, 4.30* 


Risperidone 2.62 1.72, 3.93* 2.61 1.71, 3.94* 2.61 1.71, 3.93* 


RR versus Aripiprazole 


Placebo  0.38 0.26, 0.55 0.44 0.29, 0.69 0.34 0.23, 0.48 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 1.02 0.61, 1.67 1.19 0.68, 2.09 0.90 0.55, 1.46 


Risperidone 0.99 0.62, 1.57 1.16 0.69, 1.96 0.87 0.55, 1.37 


*Statistically significant result 


 


YMRS response at week 3 


 


Aripiprazole was found to be significantly better than placebo at achieving YMRS 


response at week 3. It was also better than olanzapine and quetiapine, however the 


differences were not statistically significant (Table B28). Aripiprazole and risperidone 


perform in a very similar way for this outcome (Table B28). 
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Table B28 Risk ratios versus placebo and aripiprazole for YMRS response at 
week 3 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.39 1.76, 3.24* 2.13 1.45, 2.99* 2.63 1.94, 3.53* 


Olanzapine 2.12 1.39, 3.11* 2.12 1.39, 3.12* 2.12 1.39, 3.12* 


Risperidone 2.44 1.70, 3.37* 2.43 1.71, 3.37* 2.44 1.71, 3.37* 


Quetiapine 1.90 1.38, 2.54* 1.90 1.38, 2.55* 1.90 1.39, 2.54* 


RR versus Aripiprazole 


Placebo  0.42 0.31, 0.57 0.47 0.33, 0.69 0.38 0.28, 0.52 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.89 0.56, 1.35 1.00 0.61, 1.62 0.81 0.52, 1.22 


Risperidone 1.02 0.69, 1.47 1.15 0.75, 1.77 0.93 0.63, 1.33 


Quetiapine 0.79 0.54, 1.15 0.89 0.59, 1.38 0.72 0.50, 1.04 


*Statistically significant result 


 
Discontinuation at week 3 


Patients on aripiprazole were less likely to discontinue treatment at week 3 than 


patients on placebo and risperidone, but more likely to discontinue than patients on 


olanzapine and quetiapine (a result driven by the 30 mg aripiprazole arm) (Table 


B29). None of these differences were significant (Table B29). 


Table B29 Risk ratios versus placebo and aripiprazole for discontinuation at 
week 3 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   0.73 0.41, 1.24 0.55 0.24, 1.10 0.89 0.47, 1.55 


Olanzapine 0.54 0.28, 0.99 0.54 0.28, 0.99 0.54 0.28, 0.99 


Risperidone 0.88 0.46, 1.61 0.88 0.46, 1.62 0.88 0.46, 1.60 


Quetiapine 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 


RR versus Aripiprazole 


Placebo  1.37 0.80, 2.43 1.82 0.91, 4.12 1.13 0.64, 2.13 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.75 0.32, 1.72 1.00 0.38, 2.76 0.61 0.26, 1.49 


Risperidone 1.21 0.52, 2.78 1.61 0.61, 4.48 0.99 0.42, 2.39 


Quetiapine 0.96 0.46, 2.01 1.28 0.54, 3.27 0.79 0.37, 1.74 
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Safety outcomes 


 


Summary of the probabilities of events occurring for all adverse events (as used in 


the economic model). 


 


Table B30 Median probability of adverse events occurring  


 


EPS Weight gain 
Prolactin 
increase Somnolence 


median 
95% 
CrI median 


95% 
CrI median 


95% 
CrI median 


95% 
CrI 


Placebo 0.030 
0.01, 
0.06 0.016 


0.004, 
0.038 0.012 


0.003, 
0.029 0.078 


0.045, 
0.12 


Aripiprazole 
(pooled 
dose) 0.158 


0.053, 
0.328 0.034 


0.007, 
0.119 0.002 0, 0.025 0.463 


0.271, 
0.711 


Olanzapine NR  0.450 
0.123, 
0.896 0.416 


0.106, 
0.883 NR  


Risperidone 0.112 
0.033, 
0.305 0.041 


0.008, 
0.159 0.321 


0.062, 
0.95 0.266 


0.145, 
0.432 


Quetiapine 0.116 
0.028, 
0.528 0.403 


0.092, 
0.964 0.070 


0.014, 
0.29 0.273 


0.15, 
0.441 


 


 


Extrapyramidal symptoms 


 


Patients on aripiprazole were found to be significantly more likely to experience 


extrapyramidal symptoms than patients on placebo. They were also more likely to 


experience them than patients on risperidone and quetiapine (a result driven by the 


30 mg aripiprazole arm), but these differences were not significant (Table B31). 


Table B31 Risk ratios versus placebo and aripiprazole for extrapyramidal 
symptoms 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   5.28 2.65, 11.74* 3.71 1.66, 8.87* 6.99 3.43, 15.51* 


Risperidone 3.73 1.28, 13.84* 3.73 
1.27, 
13.84* 3.72 1.28, 13.78* 


Quetiapine 3.79 0.67, 44.77 3.80 0.66, 44.12 3.80 0.67, 43.82 


RR versus Aripiprazole 


Placebo  0.19 0.09, 0.38 0.27 0.11, 0.60 0.14 0.06, 0.29 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Risperidone 0.71 0.20, 2.93 1.01 0.26, 4.47 0.53 0.15, 2.18 


Quetiapine 0.72 0.12, 8.38 1.04 0.15, 12.47 0.54 0.09, 6.00 


*Statistically significant result 
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Clinically significant weight gain 


 
There was no significant difference between aripiprazole and placebo in the risk of 


experiencing a clinically significant increase in weight.  


Aripiprazole (pooled dose) was, however, significantly less likely to induce clinically 


significant weight gain than olanzapine and quetiapine (Table B32). The estimations 


of the effects of olanzapine and quetiapine are very imprecise due to the small 


number of events observed in the placebo arms of these studies (1/54 in the 


olanzapine study, 0/90 in the quetiapine one). The comparison between aripiprazole 


and risperidone also favoured aripiprazole, but the difference is not significant (Table 


B32). 


Table B32 Risk ratios versus placebo and aripiprazole for clinically significant 
weight gain 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.13 0.76, 7.20 0.98 0.22, 4.24 3.22 1.1, 10.91 


Olanzapine 26.44 7.46, 130.3* 26.30 7.49, 127.6* 26.35 7.49, 128.4* 


Risperidone 2.54 0.78, 10.78 2.53 0.78, 10.74 2.55 0.78, 10.62 


Quetiapine 23.54 3.92, 217.9* 22.67 3.8, 195.6* 22.32 3.79, 196.8* 


RR versus Aripiprazole 


Placebo  0.47 0.14, 1.32 1.02 0.24, 4.55 0.31 0.09, 0.91 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 12.52 2.31, 76.22* 27.57 4.12, 216.2* 8.24 1.53, 50.23* 


Risperidone 1.19 0.22, 6.94 2.65 0.39, 20.21 0.79 0.15, 4.61 


Quetiapine 11.1 1.30, 116.1* 23.99 2.34, 297.00* 6.98 0.84, 72.47 


*Statistically significant result 


 
Clinically significant increase in prolactin  


 


Patients on aripiprazole are less likely to experience a clinically significant increase in 


prolactin than patients on placebo, but not significantly so. Patients on aripiprazole 


are, however, significantly less likely to experience this than patients on olanzapine, 


risperidone and quetiapine (Table B33).  
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Table B33 Risk ratios versus placebo and aripiprazole for clinically significant 
increase in prolactin 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   0.20 0.01, 2.43 0.11 0, 1.93 0.40 0.01, 4.81 


Olanzapine 33.83 9.15, 186.1* 32.82 9.06, 169.8* 33.47 9.09, 185.2* 


Risperidone 25.88 3.82, 291.8* 24.84 3.78, 261* 25.81 3.8, 308.1* 


Quetiapine 5.97 1.72, 32.14* 5.97 1.72, 31.87* 5.97 1.72, 32.36* 


RR versus Aripiprazole 


Placebo  4.89 0.41, 140.3 8.74 0.52, 2179 2.47 0.21, 72.42 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 175.70 
10.86, 
6414* 310.70 


12.84, 
85630* 88.75 5.48, 3267* 


Risperidone 139.80 5.52, 7202* 251.20 6.82, 82530* 71.13 2.84, 3736* 


Quetiapine 31.22 1.81, 1191* 57.86 2.33, 16060* 15.85 0.93, 618.5* 


*Statistically significant result 


 
Somnolence 


 


Patients on aripiprazole were significantly more likely to experience somnolence than 


patients on placebo. They are also more likely to experience somnolence than 


patients on risperidone and quetiapine, but these differences were not significant 


(Table B34). 


 


Table B34 Risk ratios versus placebo and aripiprazole for somnolence 


 


Aripiprazole  
pooled dose 


Aripiprazole  
10 mg 


Aripiprazole  
30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   5.85 2.75, 14.10* 5.21 2.21, 13.27* 6.41 3.02, 14.87* 


Risperidone 3.39 1.87, 6.27* 3.40 1.88, 6.25* 3.40 1.88, 6.24* 


Quetiapine 3.47 1.90, 6.69* 3.49 1.91, 6.76* 3.48 1.89, 6.73* 


RR versus Aripiprazole 


Placebo  0.17 0.07, 0.36 0.19 0.08, 0.45 0.16 0.07, 0.33 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Risperidone 0.58 0.23, 1.38 0.65 0.24, 1.68 0.53 0.21, 1.24 


Quetiapine 0.59 0.23, 1.43 0.67 0.25, 1.76 0.54 0.22, 1.29 


*Statistically significant result 
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5.7.7 Please provide the statistical assessment of heterogeneity 


undertaken. The degree of, and the reasons for, heterogeneity 


should be explored as fully as possible. 


Not applicable. 


 


5.7.8 If there is doubt about the relevance of a particular trial, please 


present separate sensitivity analyses in which these trials are 


excluded.  


The four pivotal trials included in the main analyses are relevant, so no exclusion has 


been performed. However, sensitivity analyses were run including the additional 


studies detailed in section 5.7.4. Analyses were conducted first by including only the 


studies comparing risperidone to valproate. As a second step, study NCT00116259 


was also added. This study was added as a separate analysis due to the fact that it 


also included patients with bipolar II disorder, who are outside of aripiprazole’s 


expected licence. The study was also limited to a subgroup of bipolar I patients with 


ADHD and therefore is less comparable in terms of patient population than the other 


studies included. 


The results of these sensitivity analyses are consistent with those of the main 


analyses shown in section 5.7.6 and the conclusions in terms of significance of the 


treatment effects remain the same. In most cases the new data added in the 


sensitivity analyses are weak, as very few events are observed or the total population 


is very small. Therefore these analyses do not add significantly to the evidence 


already presented and the results are shown in Appendix 15 only. 


 
 


5.7.9 Please discuss any heterogeneity between results of pairwise 


comparisons and inconsistencies between the direct and indirect 


evidence on the technologies. 


The only direct evidence available in this analysis was the effect of each treatment 


compared to placebo, presented in section 5.5. The results of the network meta-


analysis are consistent with those of the direct comparisons, and the conclusions in 


terms of significance are the same. Both sets of results derived from the analyses on 
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the pivotal studies only are summarised below (Table B35) for the pooled 


aripiprazole dose, which is the main treatment of interest. 


 
Table B35 Comparison of the direct and network meta-analysis results for 
aripiprazole versus placebo 
Aripiprazole pooled dose  
versus Placebo 


Direct meta-analysis 
RR (95% CI) 


Network meta-analysis 
RR (95% CrI) 


YMRS response at week1 3.54 (1.56, 8.00) 3.47 (1.77, 7.31) 


YMRS response at week 2 2.74 (1.71, 4.39) 2.63 (1.83, 3.83) 


YMRS response at week 3 2.77 (1.73, 4.44) 2.39 (1.76, 3.24) 


Discontinuation at week 3 0.71 (0.40, 1.26) 0.73 (0.41, 1.24) 


Extrapyramidal symptoms 4.36 (2.08, 9.17) 5.28 (2.65, 11.74) 


Clinically significant weight gain 1.97 (0.68, 5.73) 2.13 (0.76, 7.20) 


Clinically significant increase in prolactin 0.25 (0.02, 2.68) 0.20 (0.01, 2.43) 


Somnolence 7.39 (2.36, 23.17) 5.85 (2.75, 14.10) 
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5.8 Non-RCT evidence 


Non-RCT, both experimental and observational, evidence will be required, not 


just for those situations in which RCTs are unavailable, but also to supplement 


information from RCTs when they are available. This section should be read 


in conjunction with NICE’s ‘Guide to the methods of technology appraisal’, 


sections 3.2.8 to 3.2.10. 


5.8.1 If non-RCT evidence is considered (see section 5.2.7), please 


repeat the instructions specified in sections 5.1 to 5.5 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 9.6 and 9.7, appendices 6 and 7.  


No relevant non-RCTs for aripiprazole were identified in the systematic review. 


Non-RCTs in children/adolescents suffering from bipolar I disorder were identified 


from the systematic review (see Section 5.7.2) for the other atypical antipsychotics, 


risperidone and olanzapine. Four non-RCTs were identified that investigated 


risperidone. Of these, two looked at risperidone for the treatment of ADHD symptoms 


in bipolar children and adolescents,79, 80 one only reported MRI outcomes,81 and the 


final study investigated risperidone as an add-on to lithium in lithium non-


responders.82 The olanzapine non-RCT was a 4-week MRI study.83 None of these 


reported any outcomes that would be suitable for use in an indirect comparison or in 


the economic modelling.  
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5.9 Adverse Events  


This section should provide information on the adverse events experienced 


with the technology in relation to the decision problem. Evidence from 


comparative RCTs and regulatory summaries is preferred; however, findings 


from non-comparative trials may sometimes be relevant. For example, post-


marketing surveillance data may demonstrate that the technology shows a 


relative lack of adverse events commonly associated with the comparator, or 


the occurrence of adverse events is not significantly associated with other 


treatments.  


 


 


Summary of Adverse Events 
 


 In both studies NCT00110461 and NCT00116259, aripiprazole 


demonstrated an acceptable safety profile in children aged 13 or older. This 


is particularly true with respect to adverse events of particular interest in 


children and adolescents and to which this juvenile population is particularly 


prone, such as weight gain and increases in serum prolactin levels.  


 Study NCT00110461 demonstrated that the incidence of clinically significant 


weight gain (≥7%) was not significantly different in the 30 mg and 10 mg 


aripiprazole arms compared to placebo at week 4 and remained low over 


time. 


 There were also no increases in serum prolactin level, with prolactin levels in 


all treatment groups falling over the duration of the 30-week study. 


 In contrast, somnolence and extrapyramidal symptoms occurred more 


frequently in patients receiving aripiprazole than placebo. However, the vast 


majority of cases occurred in the first four weeks of the study, were of mild-


to-moderate severity and were expected to be manageable. 


 Study NCT00116259 established the same safety profile for aripiprazole as 


study NCT00110461, with no significant differences in weight gain or BMI 


between treatment groups, and increases in somnolence and extrapyramidal 


symptoms in the aripiprazole arms compared to placebo.  


 The CHMP limited the indication for aripiprazole to adolescents aged 13 or 


over due to safety concerns in younger patients. 
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5.9.1 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. 


Safety assessment was not the primary objective of the RCTs outlined in Section 5.3. 


5.9.2 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. 


NCT00110461 


In study NCT00110461, daily doses of both aripiprazole 10 mg and 30 mg were 


generally safe and well-tolerated in children and adolescents with bipolar I disorder. 


In both treatment arms the majority of treatment-emergent adverse events (TEAEs) 


were mild or moderate in severity. There were no deaths or suicides during the study. 


Adverse events occurring in ≥5% of any group in the acute phase of the study are 


presented in Table B36, '''''''''''''' ''''''' ''''''''''''' '''''''''''''''''' '''''''''''''''' '''''''''''''''' ''''''' '''''''''''' ''''''''' 


'''''''''''''''''''''' '''''''''''''''''' ''''''''' ''''''''''''''''''''''' ''''' '''''''''''''' ''''''''''' ''''' ''''''''''''' ''''''''' ''''''' '''''''''''''''''''' ''''''''''''''''''''' 


''''''''''''''''''''' ''''''''''''''''' '''''''' '''''''''''''''''''''''' ''''' ''''''''' '''''''''' ''''''' '''''''''''''''''''''''''' ''''''''''''''''''''''''' ''''''''''''''''''' '''' 


''''''' ''''''''''''''''''''''''' ''''''''''''''''''''''' '''''''''''''''''''''''''''''''''''''''' ''''''''' ''''''''' ''''''''''''''''''' '''''''''''''''' '''''''''''''''''' ''''' 


''''''''''''''''''''' ''''''''''''''''''' '''''''''''''''' 
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''' '''''''' ''''''' '''''''''''' ''''''''' ''''''' ''''''''''''''''''' ''''' '''''''''''''''''''' '''''''''''''''''' ''''''''''' '''''' '''''''''''''''''''''''''''''''''''' 


'''''''''''''''''''''' ''''''''' ''''''''''''''''''''''''''''''' ''''''''''''''''''' ''''' ''''''' ''''''''' '''''''''' '''''''''''''' ''''' '''''''' ''''''''''' '''''''''''''' ''''''''''' 


'''''' ''''''''''''''''''''' '''' ''''' '''''''' '''''''''''''''''''' '''''''''''''''''''''' '''''''''''''' '''''''''''' ''''''''''''''' ''''''' ''''''''''''''' '''''''''''''' '''''''' 


'''''''''''''''''''''''''' ''''' ''''''''''''''' ''''''''''''' '''''''''' ''''''''' ''''' '''''''''''''' '''''''''''''''''' '''''''''''''' '''''''''' '''''' '''''''''''' ''''' ''''''''''''''' 


'''''''''' ''''''''''' 


Differences between the treatment groups in the incidence of clinically significant 


weight gain (≥7% weight gain compared to baseline) and change from baseline in 


BMI were not statistically significant at week 4 (Table B37). '''''''''' '''''''''''''''''''''' '''' 


'''''''''''''''''''' '''''''''''''''''''''' ''''''''''''''' '''''''''' ''''''''''''''''''''' ''''''''''''''''''''''''''''''''''''' '''''' ''''''' '''''' ''''''' ''''''''''''''''''''''''''''' 


''''''''''' ''''' ''''''''''''' '''''''' '''''''''''''''''''''' ''''''''''' '''''''''' '''' ''''''''''''''''''''''''''' '''''''''''''''''''''' ''''''''''''''''''''''' ''''' '''''''' 


''''''''''''''''''''''' ''''' ''''''''''''''''''' ''''''''''''''''''''''' ''''''''''''''' '''''''''' '''''''''' '''''''''''''''''''' ''''' '''''''''''' ''''''' '''''''''' '''''' '''''''' 


''''''''''''''''''''''''''''' '''''''''''''''''''''''''''' '''''''''''''' ''''''''''''' such changes were overall not clinically 


relevant based on z-scores and shift tables.7 Weight z-score describes how similar a 


subject is to same age and same gender peers by measuring the number of standard 


deviations from the expected weight. Overall, the mean changes in weight z-scores 


and BMI z-scores for each visit were within 0.5 standard deviations of the population 


for all three treatment arms (Table B37 and Table B39), showing that patients 


remained within normal limits for this population.7  


There were no increases in serum prolactin level, with prolactin levels in all treatment 


groups falling over the 30-week duration of the study (Table B37 and Table B39).7 


This decrease in prolactin levels across all groups is likely due to the fact that a 


substantial proportion of the patient population had previously been treated with other 


antipsychotics (57.4%) and therefore may have had an elevated prolactin level at 


baseline.5 In contrast, somnolence and extrapyramidal symptoms occurred more 


frequently in patients receiving aripiprazole than placebo. These adverse events 


were reported at a higher rate in patients receiving the higher, 30 mg dose of 


aripiprazole. However, the vast majority of cases were of mild to moderate severity, 


and are expected to be manageable.56, 61 
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Adverse events from study NCT00110461 


 
Table B36 Adverse events across the acute phase of study NCT001104615, 61 


System organ/ 
class/adverse events 


Time period 1: Acute phase (up to week 4) 


Aripiprazole  


10 mg:  
N (%) of patients 


(n = 98) 


Aripiprazole   


30 mg: 
N (%) of patients 


(n = 99) 


Placebo:  
N (%) of 
patients 
(n = 97) 


Relative risk for 
aripiprazole 10 
mg  
(95% CI)  


Risk difference 
for aripiprazole 
10 mg 


Relative risk for 
aripiprazole 30 
mg  
(95% CI) 


Risk difference 
for aripiprazole 30 
mg 


Mortality 


Deaths 0 (0.0) 0 (0.0) 0 (0.0) N.A. 0.00 N.A. 0.00 


Suicide 0 (0.0) 0 (0.0) 0 (0.0) N.A. 0.00 N.A. 0.00 


Adverse events 


Total AEs 72 (73.5) 75 (75.8) 57 (58.8) 1.25 (1.02 – 1.53) 14.70 1.29 (1.06 – 1.58) 17.00  


Total SAEs 5 (5.1) 2 (2.0) 5 (5.2) 0.98 (0.29 – 3.27) -0.10 0.38 (0.08 – 1.94) -3.20 


Extrapyramidal 
disorder 


12 (12.2) 27 (27.3) 3 (3.1) 3.94 (1.15 – 13.50) 9.10 8.81 (2.77 – 28.04) 24.20 


Somnolence 19 (19.4) 26 (26.3) 3 (3.1) 6.26 (1.92 – 20.44) 16.30 8.48 (2.66 – 27.08) 23.20 


Fatigue 13 (13.3) 9 (9.1) 4 (4.1) 3.24 (1.09 – 20.44) 9.20 2.22 (0.71 – 6.98) 5.00 


Headache 17 (17.3) 19 (19.2) 16 (16.5) 1.05 (0.56 – 1.95) 0.80 1.16 (0.64 – 2.13) 2.70 


Akathisia 8 (8.2) 11 (11.1) 2 (2.1) 3.90 (0.86 – 17.71) 6.10 5.29 (1.22 – 22.96) 9.00 


Nausea  9 (9.2) 12 (12.1) 4 (4.1) 2.24 (0.71 – 7.06) 5.10 2.95 (0.98 – 8.86) 8.00 


Vomiting 8 (8.2) 7 (7.1) 9 (9.3) 0.88 (0.36 – 2.19) -1.10 0.76 (0.30 – 1.97) -2.20 


Blurred vision 8 (8.2) 8 (8.1) 0 (0.0) N.A. 8.20 N.A. 8.10 


Salivary 
hypersecretion 


3 (3.1) 8 (8.1) 0 (0.0) N.A. 3.10 N.A. 8.10 


Decreased appetite 6 (6.1) 3 (3.0) 3 (3.1) 1.97 (0.51 – 7.64) 3.00 0.97 (0.20 – 4.69) -0.10 


Dizziness 5 (5.1) 5 (5.1) 1 (1.0) 5.10 (0.59 – 44.07) 4.10 5.10 (0.59 – 43.99) 4.10 


Increased appetite 2 (2.0) 5 (5.1) 3 (3.1) 0.65 (0.11 – 3.82) -1.10 1.65 (0.41 – 6.67) 2.00 


Upper abdominal pain 4 (4.1) 5 (5.1) 3 (3.1) 1.32 (0.30 – 5.74) 1.00 1.65 (0.41 – 6.67) 2.00 







 


Specification for manufacturer/sponsor submission of evidence Page 124 of 330 


Dystonia 0 (0.0) 5 (5.1) 0 (0.0) N.A. 0.00 N.A. 5.10 


Exacerbation of bipolar 
disorder 


0 (0.0) 3 (3.0) 5 (5.2) N.A. -5.20 0.58 (0.14 – 2.35) -2.20 


Extrapyramidal symptom categories 


Dystonic event 
(dystonia and muscle 
spasms) 


0 (0.0) 7 (7.0) 2 (2.0) N.A. -2.00 3.50 (0.73 – 16.78) 5.00 


Parkinsonism event 
(extrapyramidal 
disorder, bradykinesia 
and tremor) 


14 (14.2) 29 (29.2) 4 (4.1) 3.46 (1.18 – 10.18) 10.10 7.12 (2.59 – 19.56) 25.10 


Dyskinetic event 2 (2.0) 0 (0.0) 0 (0.0) N.A. 2.00 N.A. 0.00 


Residual event 
(muscle twitching) 


1 (1.0) 1 (1.0) 0 (0.0) N.A. 1.00 N.A. 1.00 


Akathisia event 
(akathisia and 
psychomotor 
activation) 


8 (8.1) 12 (12.1) 2 (2.0) 4.05 (0.86 – 19.98) 6.10 6.05 (1.36 – 26.87) 10.10 


Any extrapyramidal 
symptom event 


23 (23.5) 39 (39.4) 7 (7.2) 3.26 (1.47 – 7.26) 16.30 5.47 (2.57 – 11.64) 32.20 


CI = confidence interval; N.A. = not available 


Dystonic event: dystonia, emprosthotonos, muscle contractions involuntary, muscle rigidity, muscle spasms, muscle spasticity, myotonia, nuchal rigidity, oculogyration, 


opisthotonos, pleurothotonus, risus sardonicus, torticollis, trismus 


Parkinsonism event: akinesia, asterixis, athetosis, bradykinesia, cogwheel rigidity, essential tremor, extrapyramidal disorder, freezing phenomenon, hypertonia, hypokinesia, 


hypokinesia neonatal, intention tremor, masked facies, Parkinson’s disease, parkinsonian crisis, parkinsonian gait, parkinsonian rest tremor, parkinsonism, tremor, tremor 
neonatal 


Akathisia event: akathisia, hyperkinesias, psychomotor hyperactivity, hyperkinesias neonatal 


Dyskinetic event: ballismus, buccoglossal syndrome, choreoathetosis, clumsiness, dyskinesia, dyskinesia neonatal, dyskinesia esophageal, fumbling, on-and-off phenomena, 


tardive dyskinesia, head titubation 


Residual event: chorea, Huntington’s chorea, muscle twitching, myoclonus, clonus 


Subjects with multiple adverse event terms within the same category counted only once toward the total. Subjects with extrapyramidal symptom events within multiple 
categories counted only once toward the total. 


Adapted from European Public Assessment Reports published by the European Medicines Agency 







 


Specification for manufacturer/sponsor submission of evidence Page 125 of 330 


 
Table B37 Changes in baseline metabolic parameters in the acute phase of study NCT001104615, 61 


 Placebo Aripiprazole 10 mg/day Aripiprazole 30 mg/day p value vs. 
placebo 


N Value N Value N Value  


BMI 


Change from baseline to 
week 4, mean (SD), kg/m


2 65 0.1 (0.8) 75 0.2 (0.8)* 72 0.3 (1.1)* *N.S. 


Subjects with BMI ˃95
th 


percentile for age and gender, 
n (%) 
 
Baseline 
 
Week 4 


 
 
 
 
97 
 
65 


 
 
 
 
30 (30.9) 
 
18 (27.7) 


 
 
 
 
98 
 
75 


 
 
 
 
27 (27.6) 
 
22 (29.3) 


 
 
 
 
99 
 
72 


 
 
 
 
27 (27.3) 
 
24 (33.3) 


 


Subjects with BMI change 
from normal at baseline to 
abnormal (˃95


th
 percentile) at 


week 4, n (%) 


46 2 (4.3) 53 1 (1.9) 48 0  


'''''''''''''''''' '''''''''' '''''''''''''''''''' ''''' ''''''''''' 
'''''''''''''''''''' ''''' '''''''''''' ''''' '''''''''''' 
'''''''''''' 


'''''' ''''''''''' '''''''''''''' ''''''' ''''''''''' ''''''''''''''' '''''' '''''''''' ''''''''''''''  


Body weight 


Change from baseline to 
week 4, mean (SD), kg 


65 0.56 (2.14) 75 0.82 (1.69)* 73 1.08 (2.27)* *N.S. 


Incidence of potentially 
clinically significant weight 
gain at week 4 (≥7%), n (%) 


65 3 (4.6) 75 3 (4.0)* 73 9 (12.3)* *N.S. 


''''''''''''''''''' '''''''''''' '''''''''''''''''' ''''' 
'''''''''''''' ''''''''''''''''' '''''' ''''''''''''' '''''' 
''''''''''''' ''''''''''' 


'''''' '''''''''''' ''''''''''''''' '''''' '''''''''''' '''''''''''''' '''''' ''''''''''' '''''''''''''  


Prolactin 
level  


Mean (SD), ng/mL 
 
Males – baseline 
 
Males – change at week 4 


 
 
54 
 
37 


 
 
6.65 (5.70) 
 
-0.11 (6.35) 


 
 
52 
 
37 


 
 
5.42 (3.39) 
 
-3.35 (3.49) 


 
 
51 
 
31 


 
 
5.92 (3.89) 
 
-4.23 (4.47) 


 


Females – baseline 
 
Females – change at week 4 


43 
 
26 


10.6 (11.3) 
 
-2.69 (12.58) 


46 
 
31 


12.2 (12.9) 
 
-5.74 (13.78) 


48 
 
37 


7.7 (4.0) 
 
-1.59 (5.21) 
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Table B38 Adverse events across the acute and extension phases of study NCT0011046161 


System organ/ 
class/adverse events 


Time period 2: Acute + extension phases (up to week 30) 


Aripiprazole        
10 mg:  
% of patients 


(n = 98) 


Aripiprazole        
30 mg: 
% of patients 


(n = 99) 


Placebo:  
% of patients 
(n = 97) 


Relative risk for 
aripiprazole       
10 mg  
(95% CI)  


Risk difference 
for aripiprazole 
10 mg 


Relative risk for 
aripiprazole 30 
mg  
(95% CI) 


Risk difference 
for aripiprazole 
30 mg 


Mortality 


Deaths ''' '''''''''''' ''' ''''''''''' ''' '''''''''''' ''''''''''' '''''''''' '''''''''' '''''''''''' 


Suicide ''' '''''''''''' ''' '''''''''''' ''' '''''''''''' ''''''''''' '''''''''' ''''''''''' ''''''''''' 


Adverse events 


Total AEs ''''''' '''''''''''''' '''''' ''''''''''''' '''''' ''''''''''''' '''''''''' '''''''''''''' ''' ''''''''''''' '''''''''''''' ''''''''''' '''''''''''' ''' '''''''''''' ''''''''''''' 


Total SAEs ''' ''''''''''' ''' '''''''''' ''' '''''''''''' ''''''''''' ''''''''''''' ''' '''''''''''' '''''''''''' '''''''''' '''''''''''' ''' '''''''''''' '''''''''''' 


Extrapyramidal 
disorder 


'''''' '''''''''''''' '''''' '''''''''''''' ''' '''''''''' ''''''''''' '''''''''''''' ''' 
''''''''''''''' 


'''''''''' '''''''''' ''''''''''''' ''' 
''''''''''''''' 


'''''''''''''' 


Somnolence ''''''' ''''''''''''' '''''' ''''''''''''' '''''' ''''''''''''' '''''''''''' '''''''''''' ''' 
'''''''''''''' 


''''''''''''' ''''''''''' ''''''''''' ''' ''''''''''''' '''''''''''' 


Fatigue '''''' ''''''''''''''' '''''' '''''''''''''' ''' '''''''''''' '''''''''' '''''''''''' ''' 
''''''''''''''''' 


'''''''''''''' ''''''''''' '''''''''''''' ''' '''''''''''' '''''''''' 


Headache '''''' ''''''''''''''' ''''''' '''''''''''''' '''''' ''''''''''''' '''''''''''' '''''''''''' ''' '''''''''''' '''''''''''' '''''''''' '''''''''''' ''' '''''''''''' '''''''''''' 


Akathisia ''' ''''''''''' '''''' ''''''''''''''' ''' '''''''''' '''''''''''' '''''''''''' ''' 
''''''''''''''''' 


'''''''''' '''''''''''' ''''''''''''' ''' 
''''''''''''''' 


'''''''''''''' 


Nausea  '''''' '''''''''''''' '''''' '''''''''''''' '''''' ''''''''''''''' ''''''''''' ''''''''''''' ''' '''''''''''' '''''''''''' '''''''''' ''''''''''''' ''' '''''''''''''' '''''''''''' 


Vomiting '''''' ''''''''''''''' ''' '''''''''''' ''' ''''''''''' '''''''''' '''''''''''' ''' '''''''''''' '''''''''''' ''''''''''' '''''''''''' ''' ''''''''''''' ''''''''''''' 


Blurred vision '''''' ''''''''''''' ''' '''''''''''' ''' '''''''''''' '''''''''''''' '''''''''''' ''' 
'''''''''''''' 


'''''''''''' ''''''''''' '''''''''''' ''' ''''''''''' '''''''''' 


Salivary 
hypersecretion 


''' ''''''''''' ''' ''''''''''' ''' '''''''''''' ''''''''''' ''''''''''' ''''''''' '''''''''' 


Decreased appetite ''' '''''''''''' ''' '''''''''''' ''' ''''''''''' ''''''''''' '''''''''''' ''' '''''''''''' '''''''''' '''''''''' '''''''''''''' ''' '''''''''''' '''''''''''' 


Dizziness ''' ''''''''''' ''' ''''''''''' ''' '''''''''' '''''''''' '''''''''''' ''' '''''''''''''' ''''''''''' ''''''''''' ''''''''''''' ''' 
'''''''''''''''' 


'''''''''' 


Increased appetite ''' ''''''''''' ''' ''''''''''' ''' '''''''''''' '''''''''''' ''''''''''''' ''' '''''''''''' '''''''''''' '''''''''' '''''''''''''' ''' ''''''''''''' '''''''''''' 
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Upper abdominal pain ''' '''''''''''' ''' ''''''''''' ''' '''''''''' ''''''''''' '''''''''''' ''' 
''''''''''''''''' 


'''''''''' '''''''''' '''''''''''''' ''' ''''''''''''' ''''''''''' 


Dystonia ''' '''''''''' ''' '''''''''''' ''' ''''''''''' '''''''''' '''''''''' '''''''''''' '''''''''' 


Exacerbation of bipolar 
disorder 


''' '''''''''''' ''' ''''''''''' ''' '''''''''' ''''''''''' '''''''''''' '''''''''' ''''''''''''' ''' ''''''''''''' ''''''''''' 


Hyperinsulinemia ''' ''''''''''' ''' '''''''''' ''' '''''''''' ''''''''''' '''''''''''' ''''''''''' '''''''''''' 


Hypertriglyceridemia ''' ''''''''''' ''' ''''''''''' ''' ''''''''''' '''''''''' '''''''''''' ''''''''''' '''''''''''' 


Diabetes ''' '''''''''''' ''' '''''''''''' ''' ''''''''''' '''''''''''' ''''''''''' ''''''''''' '''''''''' 


Extrapyramidal symptom categories 


Dystonic event 
(dystonia and muscle 
spasms) 


''' '''''''''' ''' '''''''''''' ''' '''''''''''' ''''''''''' '''''''''''' ''' ''''''''''''' ''''''''''' '''''''''' '''''''''''' ''' 
'''''''''''''''' 


'''''''''' 


Parkinsonism event 
(extrapyramidal 
disorder, bradykinesia 
and tremor) 


''''''' ''''''''''''' '''''' ''''''''''''''' ''' '''''''''''' '''''''''''' '''''''''''' ''' 
''''''''''''''' 


'''''''''''''' ''''''''''' '''''''''''' ''' '''''''''''''' '''''''''''''' 


Dyskinetic event ''' '''''''''''' ''' '''''''''''' ''' '''''''''''' '''''''''''' '''''''''' '''''''''''' '''''''''''' 


Residual event 
(muscle twitching) 


''' '''''''''''' ''' '''''''''''' ''' ''''''''''' ''''''''''' '''''''''' '''''''''' '''''''''''' 


Akathisia event 
(akathisia and 
psychomotor 
activation) 


''' '''''''''''' ''''''' '''''''''''''' ''' ''''''''''' ''''''''''' '''''''''''' ''' 
''''''''''''''' 


''''''''''' ''''''''''' ''''''''''''' ''' 
'''''''''''''' 


''''''''''''' 


CI = confidence interval; N.A. = not available 


Dystonic event: dystonia, emprosthotonos, muscle contractions involuntary, muscle rigidity, muscle spasms, muscle spasticity, myotonia, nuchal rigidity, oculogyration, 


opisthotonos, pleurothotonus, risus sardonicus, torticollis, trismus 


Parkinsonism event: akinesia, asterixis, athetosis, bradykinesia, cogwheel rigidity, essential tremor, extrapyramidal disorder, freezing phenomenon, hypertonia, hypokinesia, 


hypokinesia neonatal, intention tremor, masked facies, Parkinson’s disease, parkinsonian crisis, parkinsonian gait, parkinsonian rest tremor, parkinsonism, tremor, tremor 
neonatal 


Akathisia event: akathisia, hyperkinesias, psychomotor hyperactivity, hyperkinesias neonatal  


Dyskinetic event: ballismus, buccoglossal syndrome, choreoathetosis, clumsiness, dyskinesia, dyskinesia neonatal, dyskinesia esophageal, fumbling, on-and-off phenomena, 


tardive dyskinesia, head titubation 


Residual event: chorea, Huntington’s chorea, muscle twitching, myoclonus, clonus 


Subjects with multiple adverse event terms within the same category counted only once toward the total. Subjects with extrapyramidal symptom events within multiple 
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categories counted only once toward the total. 


Adapted from European Public Assessment Reports published by the European Medicines Agency 


 
Table B39 Changes in baseline metabolic parameters in the extension phase of study NCT0011046161 


 Placebo Aripiprazole 10 mg/day Aripiprazole 30 mg/day p value vs. 
placebo 


N Value N Value N Value  


BMI 


'''''''''''''''''''' '''''''''' ''''''''' ''''''''''''' 
''''''''''''''''''''' '''''' ''''''''' '''''''''' 
'''''''''''''''''''' ''' '''''''''' 
 
'''''''''''''''''''''' 
 
'''''''''''''' '''''' 


 
 
 
 
''''''' 
 
'''''' 


 
 
 
 
'''''' ''''''''''''' 
 
''' ''''''''''''' 


 
 
 
 
'''''' 
 
'''''' 


 
 
 
 
'''''' '''''''''''''' 
 
'''''' '''''''''''''' 


 
 
 
 
'''''' 
 
'''''' 


 
 
 
 
'''''' '''''''''''''' 
 
''' '''''''''''''' 


 


'''''''''''''''''' ''''''''''' ''''''''''''''''''''' '''' '''''''''' 
''''''''''''''''''' ''''' '''''''''''' ''''''' '''''''''''' 
''''''''''' 


'''''' ''''''''''' '''''''''''''' '''''' ''''''''''' ''''''''''''' '''''' '''''''''' ''''''''''''''''  


Body weight 


'''''''''''''''''''' '''''''''''' '''''''''''''''''''' ''''' 
'''''''''''''' ''''''' '''''''''''' '''''''''''' '''''' 


'''''' '''''''''''' '''''''''''''' '''''' ''''''''''' '''''''''''''''' '''''' '''''''''' ''''''''''''''''' 
'''''''''''''''''''''''''' 
''''''''''''''''''''''''''' 


'''''''''''''''''''''''' ''''' ''''''''''''''''''''''''' 
'''''''''''''''''''' ''''''''''''''''''''''''' '''''''''''''''' 
'''''''''''' '''' ''''''''''''' ''''''' ''''''''''''''' ''' 
''''''''' 


'''''' ''' '''''''''''''' '''''' '''''' '''''''''''''''''' '''''' '''''' '''''''''''''''''' 
''''''''''''''''''''''''' 
'''''''''''''''''''' 


''''''''''''''''' '''''''''''' '''''''''''''''''''''' '''' 
'''''''''''''' '''''''''''''''''''' ''''' ''''''''''''' ''''''' 
'''''''''''''' ''''''''''' 


''''''' ''''''''''' '''''''''''''''' '''''' '''''''''''' ''''''''''''' '''''' '''''''''' ''''''''''''''  


Prolactin 
level, mean 
(SD), ng/mL 


''''''''''''''' ''' '''''''''''''''''''''' 
 
'''''''''''''' ''' '''''''''''''''' '''''' '''''''''''' '''''' 


'''''' 
 
''' 


'''''''''''' ''''''''''''' 
 
'''''''''' ''''''''''''''' 


''''''' 
 
'''''' 


''''''''''' ''''''''''''''' 
 
'''''''''''' ''''''''''''''' 


'''''' 
 
''' 


'''''''''' ''''''''''''''' 
 
''''''''''''' '''''''''''''''' 


 


''''''''''''''''''' ''' ''''''''''''''''''''' 
 
''''''''''''''''''''''' ''' '''''''''''''''' '''''' ''''''''''' 
'''''' 


'''''' 
 
''' 


'''''''''' ''''''''''''' 
 
'''''''''''' '''''''''''''' 


'''''' 
 
'''''' 


''''''''''' '''''''''''''' 
 
''''''''''''''''' ''''''''''''''''' 


'''''' 
 
'''''' 


''''''''' ''''''''''' 
 
'''''''''''''' '''''''''''''''' 
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Safety subgroup analysis by age at week 12 


Post-hoc analyses were performed to assess the safety profile across the age groups 


of 10-12 and 13-17 year olds. These subgroup analyses were performed at week 12 


to match the 12-week treatment period stated in the licence. The overall AE profile is 


presented in Table B40. EPS-SAS (SAS: Simpson Angus Scale) and EPS-AIMS 


(AIM:Abnormal Involuntary Movement Scale Scale) mean changes are presented for 


10-12 years and 13-17 years groups in Table B41 and Table B42. Mean change from 


baseline in weight gain and BMI by age subgroups are presented in Table B43 and 


Table B44. These data are the basis of the CHMP’s decision to limit the indication for 


aripiprazole in paediatric bipolar I disorder to adolescents aged 13 and over. 


Table B40 TEAEs ≥5% in subjects 10-12 years versus 13-17 years (week 12) 


 10-12 years 13-17 years 


MedDRA Term Arip 10 
mg 


N= 32 
 


n (%) 
 


Arip 30 
mg 


N= 40 
 


n (%) 
 


Placebo 
N= 39 


 
n (%) 


 


Arip 10 
mg 


N= 66 
 


n (%) 
 


Arip 30 
mg 


N= 59 
 


n (%) 
 


Placebo 
N= 58 


 
n (%) 


 


Vision blurred 2 (6.3) 4 (10.0) 0 7 (10.6) 4 (6.8) 0 


Abodominal Pain upper 2 (6.3) 3 (7.5) 1 (2.6) 6 (9.1) 2 (3.4) 2 (3.4) 


Diarrhoea 0 2 (5.0) 0 4 (6.1) 3 (5.1) 0 


Nausea 5 (15.6) 6 (15.0) 0 8 (12.1) 8 (13.6) 5 (8.6) 


Salivary Hypersecretion 1 (3.1) 3 (7.5) 0 2 (3.0) 5 (8.5) 0 


Stomach discomfort  1 (3.1) 2 (5.0) 2 (5.1) 1 (1.5) 4 (6.8) 0 


Vomiting 5 (15.6) 4 (10.0) 3 (7.7) 7 (10.6) 4 (6.8) 6 (10.3) 


Fatigue 4 (12.5) 3 (7.5) 2 (5.1) 12 (18.2) 8 (13.6) 2 (3.4) 


Pyrexia 2 (6.3) 2 (5.0) 0 - - - 


Gastroenteritis viral 0 1 (2.5) 2 (5.1) 1 (1.5) 3 (5.1) 0 


Influenza 0 0 2 (5.1) - - - 


Nasopharyngitis 4 (12.5) 1 (2.5) 1 (2.6) - - - 


Upper respiratory tract 
infection 


2 (6.3) 2 (5.0) 1 (2.6) 3 (4.5) 1 (1.7) 2 (3.4) 


Blood creatinine 
phosphokinase 
increased 


- - - 1 (1.5) 4 (6.8) 0 


Weight increased 2 (6.3) 3 (7.5) 0 5 (7.6) 2 (3.4) 1 (1.7) 


Decreased appetite 1 (3.1) 3 (7.5) 0 6 (9.1) 1 (1.7) 3 (5.2) 


Increased appetite 2 (6.3) 4 (10.0) 1 (2.6) 3 (4.5) 3 (5.1) 2 (3.4) 


Arthralgia 1 (3.1) 2 (5.0) 0 - - - 


Neck pain 2 (6.3) 0 0 - - - 


Pain in extremity 0 2 (5.0) 0 - - - 


Akathisia - - - 8 (12.1) 12 (20.3) 1 (1.7) 


Dizziness  - - - 7 (10.6) 4 (6.8) 1 (1.7) 


Dystonia - - - 1 (1.5) 5 (8.5) 0 


Extrapyramidal disorder 6 (18.8) 10 (25.0) 2 (5.1) 6 (9.1) 17 (28.8) 1 (1.7) 


Headache 5 (15.6) 9 (22.5) 4 (10.3) 14 (21.2) 13 (22.0) 14 (24.1) 


Lethargy 1 (3.1) 2 (5.0) 0 - - - 


Sedation 2 (6.3) 0 0 - - - 


Somnolence 5 (15.6) 11 (27.5) 0 19 (28.8) 16 (27.1) 3 (5.2) 
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Table B41 EPS-AIMS, mean changes from baseline by age group (week 12) 


Visit/week 10-12 years 13-17 years 


 Aripip 10 mg Aripip 30 mg Placebo Aripip 10 mg Aripip 30 


mg 


Placebo 


N LS 


Mean
a
 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


OC 


Baseline 31 0.0 40 0.1 36 0.1 65 0.1 59 0.0 58 0.2 


Week 4 25 -0.1 30 -0.1 26 -0.1 53 -0.0 45 0.1 41 -0.0 


Week 12 17 0.0 17 0.0 7 0.0 34 -0.1 25 -0.1 13 -0.1 


LOCF 


Baseline 31 0.0 40 0.1 36 0.1 65 0.1 59 0.0 58 0.2 


Week 4 31 -0.1 40 -0.1 34 0.1 65 -0.0 59 0.1 58 0.0 


Week 12 31 -0.1 40 -0.1 36 0.0 65 -0.1* 59 -0.1 58 0.0 


* p < 0.05, ** p < 0.001 vs. Placebo 
a
 a negative mean indicates improvement 


 
 
Table B42 EPS-SAS, mean changes from baseline by age group (week 12) 


Visit/week 10-12 years 13-17 years 


 Aripip 10 mg Aripip 30 mg Placebo Aripip 10 mg Aripip 30 


mg 


Placebo 


N LS 


Mean
a
 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


N LS 


Mean 


OC 


Baseline 30 10.1 40 10.3 36 10.2 65 10.2 59 10.3 58 10.2 


Week 4 24 1.0 30 1.8* 26 -0.2 53 0.3 45 1.0* 41 -0.0 


Week 12 16 -0.3 17 0.6 7 -0.2 34 0.2 25 0.3 13 -0.1 


LOCF 


Baseline 30 10.1 40 10.3 36 10.2 65 10.2 59 10.3 58 10.2 


Week 4 30 1.3 40 1.6* 34 -0.1 65 0.2 59 0.9** 58 -0.1 


Week 12 30 0.1 40 1.1* 36 -0.0 65 0.2 59 0.7* 58 -0.1 


* p < 0.05, ** p < 0.001 vs. Placebo 
a
 a negative mean indicates improvement 


 
Table B43 Mean weight change (in kg) from baseline by age group (week 12) 


Visit/week 10-12 years 13-17 years 


 Aripip 10 mg Aripip 30 mg Placebo Aripip 10 mg Aripip 30 


mg 


Placebo 


N Mean N Mean N Mean N Mean N Mean N Mean 


OC 


Baseline 32  40  39  66  59  58  


Week 4 26 1.2 31 1.4* 26 0.4 49 0.6 42 0.9 39 0.7 


Week 12 16 2.8 16 4.0* 7 0.8 33 2.6* 25 2.1 14 0.2 


LOCF 


Baseline 32  40  39  66  59  58  


Week 4 30 0.9 39 1.2 37 0.3 65 0.4 57 0.7 55 0.7 


Week 12 30 2.2* 39 2.6** 37 0.4 65 1.6* 57 1.3 55 0.5 


* p < 0.05, ** p < 0.001 vs. Placebo (Aripiprazole 10 mg and Aripiprazole 30 mg treatment group) 
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Table B44 Body mass index (kg/m
2
), mean changes from baseline by age group (week 


12) 


Visit/week 10-12 years 13-17 years 


 Aripip 10 mg Aripip 30 mg Placebo Aripip 10 mg Aripip 30 


mg 


Placebo 


N Mean N Mean N Mean N Mean N Mean N Mean 


OC 


Baseline 32  40  39  66  59  58  


Week 4 26 0.5 30 0.5* 26 0.0 49 0.1 42 0.2 39 0.2 


Week 12 16 0.9 16 1.4* 7 0.0 33 0.8* 25 0.4 14 0.0 


LOCF 


Baseline 32  40  39  66  59  58  


Week 4 30 0.3 38 0.5* 37 -0.0 65 0.0 57 0.1 55 0.2 


Week 12 30 0.7* 38 0.9** 37 0.0 65 0.4 57 0.3 55 0.1 


* p < 0.05, ** p < 0.001 vs. Placebo (Aripiprazole 10 mg, and Aripiprazole 30 mg treatment group) 


 


NCT0011625957 


Similarly to study NCT00110461, study NCT00116259 reported that aripiprazole had 


an acceptable safety profile.57 It was also reported that somnolence and 


extrapyramidal symptoms were increased in the aripiprazole group relative to 


placebo (Figure B15). In contrast, weight gain and BMI changes were not 


significantly different between the aripiprazole and placebo groups between baseline 


and week 6 (Table B45). 


The incidence of adverse events in both treatment groups is illustrated in Figure B15, 


while changes from baseline in BMI and weight gain are presented in Table B45. 
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Figure B15 The incidence of treatment-emergent adverse events at any time in 
study NCT0011625957 
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Table B45 Changes in baseline metabolic parameters in study NCT0011625957, 70
 


 Placebo Aripiprazole   
5-20 mg/day 


Effect 
size 


95% 
Confidence 


Intervals 


p value 
vs. 


placebo N Value N Value 


BMI 


''''''''''''''''''' ''''''''''' 
'''''''''''''''''''''' '''' 
''''''''' ''''' '''''''''''' 
''''' '''''''''''''' 
''''''''''''''''' 


 
''''''''''' 
''''''''''''' 


 
'''''''''''''' 
'''''''''''''' 


   


Change from 
baseline in 
BMI at week 3, 
mean (SD) 


N.R. N.R. N.R. N.R. N.R. N.R. p=0.49 


Body 
weight 


''''''''''''''''' ''''''''''' 
'''''''''''''''''''' ''''' 
''''''''''' '''''' '''''''''''''' 
'''''''''''' '''''''''''' 


N.R. 
''''''''''''' 
''''''''''''''' 


N.R. 
'''''''''''''' 
''''''''''''''' 


N.R. N.R. N.R. 


Change from 
baseline to 
week 6, mean 
(SD), kg 


N.R. 0.72  1.2 0.35 0.26 to 0.96 p=0.25 


'''''''''''''''''''''' '''' 
'''''''''''''''''''''' 
'''''''''''''''''''''' 
''''''''''''''''''''''' 
'''''''''''''''' '''''''''' ''''' 
'''''''''''' ''' ''''''''''''''' 
''' ''''''''''''''' 


 ''' ''''''  ''' '''''''    


All data was from Tramontina et al (2009)
57


 unless otherwise indicated 


 


5.9.3 Give a brief overview of the safety of the technology in relation to 


the decision problem.  


It has been demonstrated in the large, pivotal RCT NCT00110461 and the small RCT 


NCT00116259 that aripiprazole has an acceptable safety profile.5, 57 With regards to 


certain adverse events such as weight gain and prolactin levels, it has also been 


established that the safety profile is favourable compared to that of both placebo and 


other atypical antipsychotic agents. For example, in the 30 mg and 10 mg 


aripiprazole arms compared to placebo, study NCT00110461 demonstrated that the 


incidence of clinically significant weight gain (≥7%) was not significantly different in 


the 30 mg and 10 mg aripiprazole arms compared to placebo (12.3% and 4.6% vs. 


4.0%, respectively).5 Prolactin levels also did not increase over the duration of the 


study, and fell in all treatment groups. The indirect comparison established that 


aripiprazole was superior to both olanzapine and quetiapine in terms of weight gain, 


and was also superior to the other atypical antipsychotics regarding prolactin levels 


(specifically olanzapine, risperidone and quetiapine). 
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The improved performance of aripiprazole in these respects compared with other 


agents is particularly significant due to the fact that children and adolescents are 


more prone than adults to weight gain and side effects associated with prolactin 


increases (see Section 2.1).29-31 Weight gain in children and adolescents is also 


associated with additional long-term health risks and personal issues regarding body 


image. 


While in both studies somnolence and extrapyramidal symptoms occurred more 


frequently in patients receiving aripiprazole than placebo, there were no significant 


differences compared to other atypical antipsychotics for these two outcomes. In 


addition, the large majority of cases in study NCT00110461 tended to be mild-to-


moderate, and were expected to be manageable. 
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5.10 Interpretation of clinical evidence  


5.10.1 Please provide a statement of principal findings from the clinical 


evidence highlighting the clinical benefit and harms from the 


technology.  


The efficacy of aripiprazole in the treatment of manic or mixed episodes of bipolar I 


disorder in children and adolescents has been established in a large, well-designed 


RCT (study NCT00110461).5, 61 Daily doses of 10 mg and 30 mg aripiprazole both 


proved significantly more efficacious than placebo in affecting a resolution of manic 


symptoms as measured by YMRS total score as early as week 1 and continuing 


through to week 30. Response rates (the proportion of patients experiencing a ≥50% 


reduction in manic symptoms from baseline YMRS) were also significantly higher in 


the groups receiving daily doses of aripiprazole 10 mg and 30 mg compared to 


placebo during both the acute and extension phases.5, 6, 61  


As well as significant improvements in the resolution of manic symptoms, aripiprazole 


also effected significant improvements in psychological, social and school functioning 


as measured by the CGAS, severity of illness for mania and overall bipolar illness as 


measured by the CGI-BP, and mood-related behaviours as reported by both patients 


and their parents using the GBI (see Section 5.5.3). 


The indirect comparison described in Section 5.7 determined that the acute efficacy 


of aripiprazole in terms of YMRS response rate is comparable to that of other atypical 


antipsychotics at week 2 (specifically olanzapine and risperidone). There may 


additionally be a trend for improved efficacy of aripiprazole compared to certain 


agents at weeks 1 and 3 (week 1: olanzapine and risperidone; week 3: olanzapine 


and quetiapine), although there was no significant difference.  As a result, in terms of 


efficacy, aripiprazole is at least equivalent to the other atypical antipsychotics. 


A trend was additionally seen with regards to improvements in quality of life in both 


aripiprazole arms on the PQ-LES-Q(T) and (O) scales across the acute and 


extension phases of the trial (see Section 5.5).37, 61 


As well as proven efficacy, aripiprazole has demonstrated an acceptable safety 


profile for patient aged 13-17, with low weight gain and no increase in serum 


prolactin levels, which is particularly useful for treating adolescents.  
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Between baseline and week 4, mean weight change from baseline was not 


significantly different between the two aripiprazole groups and placebo.5 Mean 


change from baseline in BMI at weeks 4 and 30 and the incidence of clinically 


significant weight gain were also not significantly different between groups.5, 6, 61 The 


indirect comparison established that aripiprazole was superior to both olanzapine and 


quetiapine in terms of weight gain, and was also superior to the other atypical 


antipsychotics regarding prolactin levels (specifically olanzapine, risperidone and 


quetiapine).  


The favourable safety profile of aripiprazole with respect to these adverse events is 


particularly significant because children and adolescents are more prone than adults 


to weight gain and side effects associated with prolactin increases as a result of 


antipsychotic therapy (see Section 2.1).29-31 Weight gain in children and adolescents 


is associated with both personal issues regarding body image and long-term health 


risks, such as increased risk for diabetes and heart disease, which impact the health 


care system. Prolactin elevations also have numerous physiologic manifestations 


including amenorrhea, abnormal bone resorption, delayed puberty and short stature. 


All of these adverse events, which are more common in other atypical antipsychotics 


than in aripiprazole, could reduce medication compliance, potentially leading to 


relapse.  


In contrast, somnolence and extrapyramidal symptoms occurred more frequently in 


patients receiving aripiprazole than placebo.5 These adverse events were reported 


particularly in patients receiving the higher 30 mg daily dose of aripiprazole. As the 


highest recommended adult dose of 30 mg rarely needs to be prescribed beyond the 


acute phase, even within the adult population, it is expected that the optimal efficacy 


and safety profile for children and adolescents will be derived from an aripiprazole 


dose lower than this. In the long-term extension of NCT00110461, the average 


maintenance dose was 15.9-16.8 mg.7 It was also the case that the rate of many 


adverse events, such as extrapyramidal symptoms and somnolence, declined over 


time, with the majority of events occurring in the first four weeks of the study as 


opposed to in the long-term extension phase.   


The cases of somnolence and sedation that occurred in study NCT00110461 tended 


to be mild to moderate, transient and tolerable, and in most cases did not lead to 


treatment discontinuation.56, 61 Extrapyramidal symptoms similarly tended to be mild 


or moderate in nature, and are expected to be easily managed with the help of 


prescription medication if required.61  
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To conclude, aripiprazole offers a licensed treatment with proven efficacy and an 


acceptable safety profile in patients aged 13-17 in both the short and the long-term. 


The safety profile of aripiprazole in the short-term compares favourably to that of the 


other atypical antipsychotics in several important respects, whilst aripiprazole is the 


only atypical antipsychotic for which long-term safety data exists. In addition, 


aripiprazole supports the quality of life of children and adolescents suffering from this 


debilitating, chronic condition which endangers their development at a crucial stage 


of their lives. 


5.10.2 Please provide a summary of the strengths and limitations of the 


clinical-evidence base of the intervention.  


Strengths of the clinical evidence base  


The major strength of the clinical evidence base for aripiprazole under consideration 


in this submission is the availability of data from a well-designed, large pivotal RCT in 


the population of interest (NCT00110461).5 Furthermore, it presents the only long 


term RCT safety data published to date for any atypical antipsychotic in children and 


adolescents with bipolar disorder. 


Limitations of the clinical evidence base  


The main clinical evidence base is limited to one large RCT (NCT00110461), as the 


other RCT identified (NCT00116259) was a small trial with only 18 patients receiving 


aripiprazole.57 Although included in the meta-analysis, this study does not contribute 


substantially to the evidence base. 


The pivotal RCT NCT00110461 included patients aged 10 to 12, which are outside of 


the licence for aripiprazole. This therefore meant that subgroup analyses had to be 


conducted on the trial population to demonstrate efficacy in the age group 13-17. 


One further limitation is that neither study NCT00110461 nor NCT00116259 are UK-


specific, NCT00110461 being conducted exclusively in the US, and NCT00116259 


being conducted in Brazil.5, 57 The generalisability of results obtained in the US to a 


UK population is considered in Section 5.10.4. 


For informing the decision problem, the major limitation of the study design is that 


patients continued treatment to week 30 and therefore there are no data on relapse 


rates when patients stop treatment at week 12 as per the licence.  
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5.10.3 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. 


The inclusion criteria of study NCT00110461 allowed the participation of patients with 


co-morbidities such as ADHD (153 patients, 51.7%) and ODD (93 patients, 31.4%),5 


which is likely to reflect the population seen in clinical practice (see Section 2.1).20 


In addition, the outcomes reported in study NCT00110461 are highly relevant to 


patients in clinical practice and are therefore relevant to the decision problem. As 


described in Section 1.3.5, many of the outcome measures have been validated and 


found to demonstrate high internal consistency and test-retest reliability. Although the 


YMRS total score is not expected to be used directly by practicing clinicians, it is 


widely accepted as an appropriate instrument for measuring treatment response in 


clinical trials. Furthermore, results reported for the CGI-BP, which is commonly used 


by practicing clinicians,63 illustrated the same improvement attributable to aripiprazole 


as seen with the YMRS (Table B9 and Table B95). The YMRS measures a wide 


range of symptoms applicable to bipolar disorder, the improvement of which are 


directly relevant to clinical benefits experienced by patients. Aripiprazole has been 


shown to specifically and significantly improve the following symptoms measured by 


the YMRS: elevated mood, increased motor activity/energy, need for sleep, irritability, 


speech, language/thought disorder, abnormal thought content and 


disruptive/aggressive behaviour.52 In addition, experts agreed that the YMRS is the 


best available measure of clinical response, which can then inform treatment 


decisions in clinical practice (Appendix 14).2-4  


As well as measuring relevant efficacy outcomes, outcomes measured included 


important adverse events such as weight gain and prolactin increases. These 


adverse events were less likely to occur with aripiprazole than with other atypical 


antipsychotics. In addition, quality of life was measured, and a trend for improvement 


with aripiprazole identified. 


In contrast, caregiver outcomes, such as caregiver quality of life, were not measured 


in the study. 


5.10.4 Identify any factors that may influence the external validity of study 


results to patients in routine clinical practice; for example, how the 
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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? 


Conduct of the trials 


Study NCT00110461 investigated dosing schedules of aripiprazole that would be 


administered in clinical practice. Patients were also allowed to receive 


benzodiazepine and anticholinergic therapy for the treatment of extrapyramidal 


symptoms,5 as would be expected to occur in clinical practice. 


Some differences in clinical practice between the US and the UK mean that most 


patients in the trial were out-patients, seen once a week for out-patient visits. Only 


'''''''''''''' ''''' ''''''''''''''''' ''''' ''''''''' '''''''''''' ''''''''''''' ''''''''''''''''''''''''''' '''''''''''''' ''''''' '''''''''''''' ''''''''''''''.61 In 


contrast, all children experiencing a manic episode in the UK would be expected to 


be hospitalised. An inpatient setting is likely to give rise to increased monitoring, 


resulting in better management of response to adverse events through daily dose 


adjustment and prescribing of other medication. Patients in the UK would therefore 


be expected to have improved outcomes compared to US patients included in the 


trial, although there is no evidence to support this claim. 


Inclusion and exclusion criteria 


Certain inclusion and exclusion criteria utilised in study NCT00110461 were 


necessary in order to enrol a homogenous population in which treatment effects 


could be observed. However, such criteria may have reduced the external validity of 


the trial population. For example, patients were only allowed to have failed one 


previous antipsychotic treatment of adequate dose and duration; such patients would 


not be excluded from receiving aripiprazole in clinical practice. In addition, patients 


were excluded if they had an inability to swallow tablets whole; however, 


orodispersible tablets and an oral solution are now available for aripiprazole. The 


inclusion of these latter patients would not be expected to influence any efficacy 


conclusions. 
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The fact that the included participants of study NCT00110461 were not UK-based 


may be a limiting factor with regards to external validity, as the diagnosis of bipolar 


disorder in adolescents can be different in the US compared to the UK.21  
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6 Cost effectiveness 


6.1 Published cost-effectiveness evaluations 


Identification of studies 


6.1.1 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 9.10, appendix 10. 


A systematic review was designed to identify all relevant cost-effectiveness 


information available for the treatment of acute manic and mixed episodes in bipolar I 


disorder in children and adolescents. The review was based on the search and 


inclusion strategy of a previous systematic review (commissioned by NICE in 2005),47 


to identify more recent cost-effectiveness studies in bipolar disorder.  


The previous review identified six studies.47 However, five were in adults (Tohen 


199984, Zajecka 200285, Tohen 200286, Revicki 200587 and Keck 199688). Bridle 2004 


did include one study in children in their de novo economic model;89 however, as the 


majority of included studies were in adults, the economic evaluation does not report 


any useful results pertinent to this submission. Therefore, none of these studies met 


the inclusion criteria for the current systematic review and were not included. 


Databases were searched to include studies published from 2005 to present. A list of 


databases is provided in Appendix 10. The search terms were taken from a previous 


systematic review commissioned by NICE in 2005 (Appendix 10).47 Whilst the 


searches were performed to identify data in children, the economic evidence for 


bipolar disorder in children and adolescents may be scarce. Therefore the search 


terms were not limited to children and studies in adults were captured separately 


during the review process.  


The inclusion criteria were as follows: 


 Patients with manic or mixed episodes of bipolar disorder. 
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 Includes patients aged <18 (studies including patients ≥18 were collected 


separately). 


 Full economic evaluation (including cost-consequence, cost-minimisation, 


cost-effectiveness, cost-utility and cost-benefit evaluations) that compares two 


or more interventions. 


 At least one of the interventions studied must be a pharmacological agent.  


 Study must be from an OECD country, as the aim of the review is to identify 


economic information transferable to the UK context. 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable. 


Results from the searches described above were de-duplicated and reviewed twice: 


once using the abstracts and then more rigorously using full texts for the inclusion 


criteria listed previously. 
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Description of identified studies 


6.1.2 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. 


No published cost-effectiveness analyses in children with bipolar I disorder were 


identified (Table B46). Eleven studies which described full economic evaluations in 


adults with bipolar disorder were identified; however, they did not provide any further 


information to inform the de novo economic model that had been previously identified 


from other sources. 


Table B46 Number of economic evaluations included and excluded 


6694 records identif ied through 


database searching


5388 records af ter duplicates removed


5388 records screened
5284 records excluded


104 full text articles assessed for eligibility


0 Full economic evaluation in children


104  full text articles excluded


Full economic evaluation  adults 11


Resource utilisation/cost data              9


Reports on QoL/utilities 67


Not primary study 5


Not only in patients with bipolar 8


Does not report on anything relevant    4


0 additional records identif ied through 


other sources


 


6.1.3 Please provide a complete quality assessment for each cost-


effectiveness study identified. Use an appropriate and validated 
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instrument, such as those of Drummond and Jefferson (1996)1 or 


Philips et al. (2004)2. For a suggested format based on Drummond 


and Jefferson (1996), please see section 9.11, appendix 11.  


No full economic evaluations were identified for interventions for bipolar disorder in 


children or adolescents.  


6.2 De novo analysis 


Patients 


6.2.1 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 5.3.3, 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 


and included in the trials.  


The patient population considered in this economic evaluation is children and 


adolescents with manic episodes of bipolar I disorder between the ages of 13 and 17 


years, reflecting the licence for which aripiprazole has received positive CHMP 


opinion (Section 1.5). The age of onset implemented in the model is 15 years, which 


is the expected average age of a cohort of 13 to 17 year olds. 


The efficacy data used in the model for aripiprazole was derived from the whole 


study NCT00110461 population, which was aged 10-17 and therefore included 


patients aged 10-12 who are outside of the licence for aripiprazole. The justification 


for using the efficacy data from the whole population is fourfold: 


1. The full population is a larger dataset and therefore the analysis is more 


highly powered. 


                                                
 
1
 Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers of economic 


submissions to the BMJ. The BMJ Economic Evaluation Working Party. British Medical 
Journal 313 (7052): 275–83. 
2
 Philips Z, Ginnelly L, Sculpher M, et al. (2004) Quality assessment in decision-analytic 


models: a suggested checklist (Appendix 3). In: Review of guidelines for good practice in 
decision-analytic modelling in health technology assessment. Health Technology Assessment 
8: 36. 
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2. The efficacy of aripiprazole was consistent across age groups (Table B13 to 


Table B15), and therefore the efficacy data from the whole population can be 


used to represent the 13-17 subgroup. 


3. The age subgroup of 13-17 years was a post-hoc rather than pre-specified 


subgroup. 


4. Analysis on YMRS response was not performed by age subgroup and 


therefore the age subgroup of 13-17 could not be used in NMA and compared 


to the other atypical antipsychotics. 


The safety data was also taken from the whole population, rather than the age 


subgroup of 13-17 due to the fact that the age subgroup data became available too 


late in the submission process for it to be used in the NMA and therefore the model. 


The use of the whole population safety outcomes in the model is a conservative 


approach for aripiprazole, as the CHMP have concluded that safety outcomes such 


as EPS and weight gain are more pronounced in the age subgroup of 10-12, who are 


excluded from the licence. 
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Model structure 


6.2.2 Please provide a diagrammatical representation of the model you have chosen.  


Figure B16 Markov Model Schematic (one cycle = one week) 


Acute 1st line Week 1


Responder observation


(5 cycles)


Euthymic treated


(4 cycles on average)


Acute 1st line Week 2


Acute 1st line Week 3


Acute 2nd line Week 1


Acute 2nd line Week 2


Acute 2nd line Week 3


Acute 3rd line Week 1


Acute 3rd line Week 2


Acute 3rd line Week 3


Therapy Resistance


Hospitalised (5 cycles)


Responder observation


(5 cycles)
Responder observation


(5 cycles)


Death (applicable to all 


states)


Euthymic not treated


Euthymic treated


(4 cycles on average)


Euthymic not treated


Euthymic treated


(4 cycles average)


Euthymic not treated


Therapy Resistance Outpatient
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Euthymic not treated
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Maintenance 
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Therapy 


Resistance Phase
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6.2.3 Please justify the chosen structure in line with the clinical pathway 


of care identified in section 2.4.  


The chosen structure of the economic model is a Markov state transition model 


considering 23 different health states, including death. A Markov model was chosen 


as it was considered the most appropriate model to reflect the complicated therapy 


pathway, which includes 3 lines of therapy, as well as the change in states from 


acute mania to response to euthymia.  


The model is comprised of three distinct phases which reflect the treatment pattern 


for children and adolescents with bipolar I disorder: 


4. The acute phase where the patient is treated as an inpatient in hospital to 


manage their acute manic event. Patients who do not respond by week 3 


enter acute second or third line week 1. When patients have responded they 


remain in hospital under observation until they are stabilised. Patients can 


relapse from this state into acute treatment second or third line week 1. 


5. The maintenance (euthymic) phase, where patients are discharged from 


hospital and remain on treatment for an average of 4 further weeks (giving a 


maximum treatment length on one therapy of 12 weeks) before being taken 


off treatment. Patients can relapse from these states back into the acute 


inpatient phase at week 1. 


6. The therapy resistance phase, where patients have not responded to three 


lines of therapy. Patients are maintained on lithium only. Patients cannot 


move back into earlier states in the model from therapy resistance. 


 


Acute phase 


Patients enter the model while they are experiencing an acute manic episode and are 


hospitalised for treatment. The 3 week inpatient acute mania phase reflects the 


length of treatment in the comparator pivotal clinical trials. Patients initially receive 


first line therapy for a one week cycle; if they respond to treatment (defined as a 50% 


change in the YMRS score) at the end of week 1 they move to the responder 


observation phase. If they do not respond at week 1, patients can receive a further 2 


weeks of therapy, and if they respond to treatment at the end of week 2 or week 3 


they move into the responder observation phase. If the patient fails first line therapy 


(i.e. dropped out of first-line treatment), at week 1, 2 or 3, or has not responded by 
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the third week they are switched to a second line of therapy, beginning again at week 


1.  


Patients who respond to therapy in the first 3 weeks of the acute phase then enter 


the ‘responder observation’ state. In this state, patients are still in hospital, but they 


have responded to therapy and are under observation to ensure that their response 


is maintained and their condition is stabilised before discharge. Based on expert 


opinion (Section 9.14, Appendix 14), children and adolescents are modelled to 


remain in this state for 5 weeks until being discharged from hospital and into the 


post-acute phase (modelled through tunnel states). Therefore first line responders 


are hospitalised for 6, 7 or 8 weeks, depending on whether they responded at week 


1, 2 or 3, respectively.   


Second line therapy and third line therapy follow the same pattern described above. 


Patients who do not respond to third line therapy move to the “therapy resistance” 


phase. 


Maintenance (euthymic) phase 


In the maintenance (euthymic) phase, patients who have responded to therapy are 


discharged from hospital and re-enter the community.  


Patients initially enter the euthymic treated state where they remain on treatment for 


an average of 4 further cycles, giving a total treatment period of 10-12 weeks.  


From the euthymic treated state, patients may either relapse into the acute manic 


state, or move into the euthymic not treated state, where patients are no longer on 


antipsychotic treatment. Patients will either remain in this state, or may relapse to the 


acute mania state. Depressive relapses are not modelled, as the atypical 


antipsychotics including aripiprazole are not specifically licensed for the treatment of 


these in bipolar I disorder. 


Patients who relapse are assumed to receive the treatment to which they initially 


responded, irrespective of whether they relapse from the euthymic treated or non-


treated states. It is likely that dose elevation and close monitoring of treatment 


compliance when back in hospital would re-initiate the response to that medication. 







 


Specification for manufacturer/sponsor submission of evidence Page 149 of 330 


Therapy resistance phase 


Patients in the therapy resistance state have not responded to any of the three drugs 


in the acute phase. Expert opinion suggests that the number of patients who are 


deemed as “therapy resistant” is very small and that these patients are comparatively 


rare in clinical practice in the UK (Appendix 14). This is likely due to the fact that 


patients are kept hospitalised for an average of 2 months in order to facilitate close 


monitoring, which would result in lower discontinuation rates and possibly better 


responses than seen in clinical trials where the majority of patients are not 


hospitalised. 


Patients are modelled as being maintained on lithium in the therapy resistant state, 


as lithium has a licence for treatment of this patient population and clinical expert 


opinion was that symptomatic patients would not go un-treated even if they did not 


fully respond to standard therapy (Appendix 14). Although lithium monotherapy use 


may be relatively rare in clinical practice, patients in the model were not maintained 


on their third line therapy due to the fact that a significant proportion of patients 


(approximately 25% by the end of the model) reach therapy resistance. This is a 


product of using a dichotomous response criterion to predict failure of treatment and 


using discontinuation rates from the trials, and therefore does not reflect clinical 


practice. Therefore maintenance on third line therapy would unfairly disadvantage 


that treatment and would not provide a clinically meaningful comparison of 


treatments.  


From the therapy resistant outpatient state, patients can spontaneously respond and 


move to the euthymic treated and then the not treated states (if they do not 


experience a relapse). This was incorporated into the model based on the clinical trial 


data, where a small proportion of placebo patients experienced a response, 


demonstrating that spontaneous resolution of symptoms can occur. 


As patients have failed all the therapies in the model, they cannot return to any of the 


other treatment phases once they have entered the therapy failure phase. 
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Death 


Patients can die in any state. Bipolar-specific mortality rates are applied to the model 


in an age-dependent manner (see Section 6.3.3, Table B53). 


6.2.4 Please define what the health states in the model are meant to 


capture.  


The health states in the model relate to the treatment and hospitalisation status of the 


patient; whether they are on or off treatment, and whether they are in- or out-patients.  


Acute manic states 


The acute manic phase is designed to capture the following: 


 The existence of manic symptoms, which is reflected in the utility applied to 


the acute manic states (see Section 6.4.9). 


 Inpatient status, which is reflected in both the utility applied to acute manic 


states (see Section 6.4.9) and the costs of inpatient stay (see Section 6.5.6).  


 Risk of adverse events, including EPS, somnolence and weight gain. This is 


reflected by adjusting the utility applied to these states for each treatment by 


the relative incidences of the adverse events for each treatment (see Sections 


6.3.1, 6.4.8 and 6.4.9).  


Subacute state (responder observation) 


The subacute, responder observation state is designed to capture the following 


aspects: 


 Response to treatment and therefore the resolution of manic symptoms, 


which is reflected in the utility applied to this state (see Section 6.4.9) 


 Inpatient status, which is important as the risks of relapse and adverse events 


are high soon after initial response and therefore close monitoring and dose 


adjustment is required. Inpatients status is reflected in both utilities and costs 


(see Sections 6.4.9 and 6.5.6). 


 Risk of adverse events, including EPS, somnolence and weight gain. This is 


reflected by adjusting the utility applied to this state for each treatment by the 
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relative incidences of the adverse events for each treatment (see Sections 


6.3.1, 6.4.8 and 6.4.9).  


Euthymic treated state 


The euthymic state where patients are still on treatment is designed to capture the 


following: 


 Lack of severe manic symptoms, but not reached the level of HRQoL of the 


general population due to having to take medication and the risk of minor or 


major symptom relapses. This is reflected in the utility applied to this state 


(Section 6.4.9). 


 Outpatient care, which is reflected in the resource use and costs for this state, 


such as outpatient consultant visits (Section 6.5.6). 


 Risk of weight gain. This is reflected by adjusting the utility applied to this 


state for each treatment by the relative incidences of weight gain for each 


treatment (Sections 6.3.1, 6.4.8 and 6.4.9).  


Euthymic not-treated state 


The euthymic state where patients are no longer treated is designed to capture the 


following: 


 Lack of severe manic symptoms, but not reached the level of HRQoL of the 


general population due to the risk of minor or major symptom relapses. This is 


reflected in the utility applied to this state (Section 6.4.9). 


 Outpatient care, which is reflected in the resource use and costs for this state, 


such as outpatient consultant visits (Section 6.5.6). 


 No risk of adverse events. 


 A higher risk of relapse of acute symptoms than for the euthymic treated state 


(Section 6.3.5).  
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Therapy resistance phase 


The therapy resistance phase captures all patients who do not respond to three lines 


of atypical antipsychotic therapy, and is designed to incorporate the following 


aspects: 


 Residual manic symptoms. There may be some improvement from baseline in 


symptoms, but patients have not achieved a sufficient symptomatic change to 


be classed as responders. This is reflected in the utility applied to the therapy 


resistant states (see Section 6.4.9). 


 There is both an inpatient and outpatient state within the therapy resistance 


phase, where utilities and costs are changed accordingly. 


 


6.2.5 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.  


The main characteristics of the condition are described in Section 2.1. This model 


structure represents the acute phase, where the short cycle length reflects the rapid 


changes in disease states that can occur in children and adolescents. As discussed 


in Section 2.1, patients with bipolar I disorder who have had a manic episode can 


recover from this episode and reach a euthymic state which is represented in the 


maintenance phase of the model. However, relapse is common and is modelled 


using an ongoing probability of relapse back into the acute mania phase. As also 


discussed in Section 2.1, children and adolescents may be more prone to adverse 


events than adults, particularly the long-term health risks associated with weight gain, 


and therefore the model takes into account side effects associated with treatment 


where possible.    
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6.2.6 Please provide a table containing the following information and any 


additional features of the model not previously reported. A 


suggested format is presented below.  


Table B47 Key features of analysis 


Factor Chosen 
values 


Justification Reference 


Time horizon 3 years The time horizon used in the model is 
3 years, which follows patients 
entering the model at aged 15 until 
adulthood, where treatment 
management options will differ as 
stated in the NICE clinical guidelines 
for bipolar disorder. Therefore this time 
horizon is deemed to sufficiently 
capture the important cost and health 
benefit differences between the 
technologies for the adolescent 
population. 


Additionally, due to the limited long-
term data available for this indication a 
lifetime time horizon was not deemed 
to be appropriate, as extrapolation of 
short term results over a longer time 
horizon may introduce significant bias 
and uncertainty into the model. 


NICE CG38 
clinical 
guideline


1
 


NICE methods 
guide 2008 


Cycle length 1 week This short cycle length reflects the 
frequency of assessments in the acute 
phase of the clinical trials. The main 
outcome of YMRS response is 
reported weekly and drives the 
transition probabilities between the 
states in the first 3 weeks of the acute 
treatment phase. 


Clinical trials
5, 


19, 29, 76
 


 


Half-cycle 
correction 


None Half-cycle correction was not applied in 
the base case. It can be applied in the 
economic model by selecting this 
option in the Index sheet. 


Not applicable 


Were health 
effects measured 
in QALYs; if not, 
what was used? 


QALY As discussed in the decision problem NICE methods 
guide 


Discount of 3.5% 
for utilities and 
costs 


3.5% As discussed in the decision problem NICE methods 
guide 


Perspective 
(NHS/PSS) 


NHS/PSS As discussed in the decision problem NICE methods 
guide 


NHS, National Health Service; PSS, Personal Social Services; QALYs, quality-adjusted life 
years 
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Technology  


6.2.7 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? 


Three treatment strategies including aripiprazole (as a first, second and third line 


therapy) are compared to a strategy that does not include aripiprazole. The 


treatments strategies are listed below in Table B48. An alternative order of 


olanzapine and quetiapine is investigated in the scenario analysis (Section 6.7.9). 


Table B48 Treatment strategies compared in the model 


Strategy no. 1st line 2nd line 3rd line 


1 (usual care) Risperidone Quetiapine Olanzapine 


2 Risperidone Aripiprazole Quetiapine 


3 Aripiprazole Risperidone Quetiapine 


4 Risperidone Quetiapine Aripiprazole 


 


Currently, the only licensed therapy for adolescents with bipolar I disorder is lithium, 


which is licensed for those aged 12 years and older.1 However, guidelines from the 


Royal College of Paediatrics and Child Health (2000) stated that other, unlicensed 


medications could be prescribed for children and adolescents if there are no suitable 


alternatives and if the use of the medication is justified by a responsible body of 


professional opinion. 90  


Based on the above recommendations, the list of relevant comparators to be used in 


the model is expanded to include atypical antipsychotics. Furthermore, through 


expert consultation, the main comparators to aripiprazole are expected to be 


risperidone, quetiapine and olanzapine (see Section 2.6). Whilst the use of these 


therapies is technically outsides their licenses, it is accepted that the use of atypical 


antipsychotics (including aripiprazole) for paediatric bipolar I disorder is widespread 


in the UK. Including these unlicensed comparators in the model increases the 


relevance of the economic model to clinical practice within the NHS.  


Aripiprazole is expected to be licensed at a dose of 10 mg per day, which can be 


increased with strict monitoring. Dosing can be varied throughout the patient’s 
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treatment course to reach the optimal balance between maximising response and 


minimising adverse events. However, modelling dosing change would further 


complicate the current model and would not significantly increase the accuracy of the 


resulting analysis. Therefore, for the base case analysis, the efficacy and safety 


results of the 10 mg and 30 mg aripiprazole arms were pooled. The costs for these 


two doses were also averaged. The un-pooled results and costs for the 10 mg dose 


are investigated in a scenario analysis. 


Although the pooled dose may be a good approximation of the average dose (and 


therefore of the average efficacy and safety) in the acute manic phase, it is likely that 


patients in the sub-acute and maintenance phases would on average receive a lower 


dose than this. Therefore the base case of the model may overestimate aripiprazole 


costs associated with the sub-acute and maintenance phases. 


Where comparator trials reported data from multiple doses, results and costs were 


also pooled for the base case analysis. The dose ranges of these comparators 


assessed in their respective RCTs were all within the range licensed for their use in 


adults. 


6.2.8 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. 
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 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.  


No continuation rule has been assumed in the model.  


6.3 Clinical parameters and variables 


When relevant, answers to the following questions should be derived from, 


and be consistent with, the clinical-evidence section of the submission 


(section 5). Cross-references should be provided. If alternative sources of 


evidence have been used, the method of identification, selection and 


synthesis should be provided as well as a justification for the approach. 


6.3.1 Please demonstrate how the clinical data were implemented into 


the model.  


Treatment effects implemented in the model were derived from the network meta-


analysis of RCTs (Section 5.7).  Treatment discontinuation and response were 


analysed separately.  Discontinuation and YMRS response were estimated at weeks 


1, 2 and 3.  These estimates were combined and implemented in the economic 


model using the methods described below. 


Treatment response/no response: 


Response to treatment is determined in the economic analysis by a 50% reduction in 


YMRS score. This is in line with the outcomes obtained from the clinical trials.  


Probabilities of response derived from the network meta-analyses at weeks 1, 2 and 


3 (Section 5.7.6) are used for all drugs evaluated in the model.  Median point 


estimates of cumulative response at each time point (presented in Table B49) were 


used in the base case deterministic analysis.  Methods used to preserve correlated 


outputs from the NMAs conducted at each time point are described in greater detail 


in section 5.7.5.  These were transformed into transition probabilities using methods 


outlined in section 6.3.2. 
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Table B49  Cumulative probabilities of response during treatment of acute 
mania 


 


Cumulative probability of responding 


Drug Week 1 Week 2 Week 3 


Placebo (a) 0.080 0.192 0.246 


Aripiprazole 0.281 0.507 0.591 


Risperidone 0.239 0.504 0.601 


Quetiapine (b) 0.222 0.401 0.467 


Olanzapine 0.209 0.517 0.523 


(a) placebo was not used in the model, but is presented here for reference 
(b) in the absence of week 1 or 2 response data for QTP, treatment effect compared to ARI at week 3 
assumed to be same at weeks 1 and 2 


Hypothetical patients responding at each time point - week 1, 2 or 3 - move into a 


sub-acute, observation health state (‘responder observation’).  Patients that do not 


respond by week 3 are assigned to the next treatment in the sequence where a 


similar process follows. 


Treatment effects are assumed to be independent; that is response and non-


response to a given treatment is independent of when or where it comes in a 


treatment sequence, including after a recurrent acute manic episode.  This 


assumption is necessary due to the lack of sequence specific data. It is not clear 


whether patients who had not responded to one atypical antipsychotic would be less 


likely to respond to another; if this is the case, the model would over-estimate 


treatment effects for second and third line therapies. 


Discontinuation 


Probabilities of treatment discontinuation at week 3 were also derived from the 


network meta-analysis (5.7). Median point estimates of cumulative discontinuation at 


week 3 (presented in Table B50) were used in the base case deterministic analysis.  


Methods used to preserve correlated outputs from the NMA are described in greater 


detail in section 5.7.5.  These were transformed into transition probabilities using 


methods outlined in section 6.3.2. 


Due to lack of evidence on the discontinuation at week 1 and 2 for all comparators, 


the analysis uses data from the pivotal aripiprazole trial (NCT00110461) to determine 
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the relationship between discontinuation at weeks 1 and 2 compared to week 3 (see 


Table B51).  In the pivotal aripiprazole RCT, results showed that of all patients 


discontinuing by week 3, 60.23% had done so by week 2.61  Similarly, the results 


showed that of all patients who discontinued by week 2, 19.42% had done so by the 


end of week 1.  These proportions were thus applied to the week 3 probabilities of 


discontinuation for risperidone, quetiapine and olanzapine from the network meta-


analysis in order to derive discontinuation rates at weeks 1 and 2 for all drugs.   


Table B50 Cumulative discontinuation for all drugs based on results of NMA 


Drug 


RR vs 
placebo 
(a) 


Prob disc 
wk 3 


Prob disc 2 


(RR vs wk 3 = 0.602) 
(b) 


Prob disc 1 


(RR vs wk 2 = 0.194) 
(c) 


Placebo 1 0.241 0.145 0.028 


ARI 0.730 0.176 0.106 0.021 


RIS 0.878 0.212 0.128 0.025 


QTP 0.698 0.168 0.102 0.020 


OLA 0.544 0.131 0.079 0.015 


Disc = discontinuation 
(a) Outputs from NMA of discontinuation at week 3  
(b) Derived by multiplying week 3 probability by aripiprazole-derived RR for week 2 vs week 3 
responders from Table B51 . 
(c) Derived by multiplying week 2 probability by aripiprazole-derived RR for week 1 vs week 2 
responders from Table B51. 
 


Table B51 Cumulative discontinuation from placebo observed in NCT00110461 
Week of treatment Cumulative discontinuation Responders wk T / 


responders wk T-1 


Week 1 0.020  


Week 2 0.103 0.194 


Week 3 0.171 0.602 


Source:  Clinical Study Report Aripiprazole pivotal RCT
61


 
 
 
 


Hypothetical patients discontinuing treatment at each time point - week 1, 2 or 3 - 


move on to the next treatment in the sequence where a similar process follows. 
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Relapse 


Recurrent acute episode (i.e. relapse) could occur at any point after initial response.  


The relapse risks during the sub-acute and euthymic phases were based on expert 


opinion (see Section 6.3.5 and Appendix 14 for further details):  


 5% while on treatment: 0.57% weekly during responder observation and 


euthymic treated states (based on 9 weeks in total across responder 


observation and euthymic treated) 


 15% during the 6 months following coming off treatment: 0.67% weekly during 


euthymic not-treated state  


 


Patients who relapse during the responder observation sub-acute state are assumed 


to move on to the next drug in the treatment sequence. Patients who relapse 


following a period of euthymia on or off treatment are assumed to resume the same 


treatment as that to which they previously responded.  


 


Adverse events 


Adverse events included in the model were based on data observed from the clinical 


trials for EPS, weight gain, and somnolence.  The weekly incidence of each AE and 


the relative differences across treatments was estimated from a network meta-


analysis in a similar way as for the efficacy parameters (see Section 5.7.6, Table 


B30). In the network meta-analysis, the 4-week incidence of AEs for aripiprazole was 


compared to the 3-week incidence of AEs for the other atypical antipsychotics 


without adjustment. This may disadvantage aripiprazole. 


The olanzapine RCT did not report the incidence of EPS or somnolence,29 so in the 


model this was set equal to the lowest other estimate for each AE, which was 


risperidone in both cases.  


The incidence of these adverse events was used to weight average costs and utilities 


according to treatment and health state. 


Mortality risk 


Mortality risk of patients included in the model is assumed to be greater than the 


mortality risk of the general population (Section 6.3.3) and is applied to weekly 


transitions.  The pivotal aripiprazole RCT reported no deaths over the 30-week 







 


Specification for manufacturer/sponsor submission of evidence Page 160 of 330 


course of the study,66 and none of the other atypical antipsychotic RCTs reported on 


the risk of mortality or suicide, so no mortality difference between treatments could 


justifiably be included in the model. 


6.3.2 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. 


Acute mania 


Cumulative probabilities for response and discontinuation (presented in Table 


B50and Table B51) from the network meta-analyses were transformed into 


conditional weekly transition probabilities.  The probability of responding or 


discontinuing during week 2 is calculated as the cumulative probability of responding 


or discontinuing at week 2 conditional upon having not responded or discontinued at 


week 1.   


For example, the transition probability of discontinuing treatment during week 2, is 


estimated as follows: 


 


Similarly, the transition probabilities of responding or discontinuing during week 3 


were conditional upon having not responded or discontinued during weeks 1 or 2. 


Base case transition probabilities during the acute mania stage calculated in this way 


are presented for all drugs in Table B52. 


Table B52 Transition probabilities during acute mania 


Drug 


Transition probabilities acute 


Week 1 Week 2 Week 3 


pResp pDisc pCont pResp pDisc pCont pResp pDisc pCont 


Aripiprazole 0.281 0.021 0.698 0.323 0.122 0.554 0.217 0.181 0.602 


Risperidone 0.239 0.025 0.736 0.360 0.140 0.500 0.263 0.229 0.508 
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Quetiapine 0.222 0.020 0.758 0.236 0.108 0.657 0.133 0.135 0.732 


Olanzapine 0.209 0.015 0.775 0.397 0.082 0.520 0.015 0.129 0.856 


pResp: probability of response; pDisc: probability of discontinuation; pCont: probability of continuation 


 


Sub-acute state (responder observation) 


Patients responding to treatment during the acute mania phase are assumed to stay 


in hospital and continue treatment during a 5-week sub-acute phase. During this 


time, they may relapse to acute mania.  Based on expert opinion, 5% of patients 


entering this sub-acute phase will relapse over the 5 weeks in this state and the 4 


weeks in the euthymic treated state (Appendix 14).  If the true transition rate is 


assumed to be constant over the corresponding time period, then the probability Pj 


can be estimated by: 


 


where p is the probability and j represents a number of equal time intervals (i.e. 


weeks). The weekly probability of relapse is estimated to be 0.57%. Patients who 


relapse move to the acute state week 1 of the next therapy in the sequence.  No data 


was available to differentiate this risk between drugs; therefore, the same value was 


applied for all drugs. 


Patients who do not relapse to acute mania during this 5-week sub-acute period are 


assumed to reach a euthymic state and be discharged from hospital.  Tunnel states 


have been used to implement these time-in-state dependent transitions.   


Euthymic treated  


Patients who have reached the stable, euthymic phase continue treatment and 


continue to face a risk of recurrent acute mania. Using the same assumptions and 


formula as above, the weekly probability of relapse during this phase is estimated to 


be 0.57%.  


Patients in the stable, treated state will also stop treatment and remain euthymic after 


some time. It is assumed that on average, euthymic patients will discontinue 


treatment after 4 weeks, to reach a total treatment period of between 10 and 12 
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weeks on one therapy. Using the same assumptions and formula as above, the 


weekly probability of discontinuing treatment and maintaining euthymia is estimated 


to be 15.9%. No data was available to differentiate this risk between drugs; therefore, 


the same value was applied for all drugs. 


Euthymic not treated 


Patients who have discontinued treatment following a period of stable euthymia face 


a risk of recurrent acute mania. Based on expert opinion, their risk off-treatment is 


assumed to be slightly higher than on-treatment (15% over 6 months) (Appendix 14). 


Using the same assumptions and formula as above, the weekly probability of relapse 


is estimated to be 0.67%.   


Treatment resistance 


Patients who have exhausted all three drugs in a given sequence are classified as 


treatment resistant. Patients reaching this stage are assumed to receive lithium and 


remain in hospital for 5 weeks.  After 5 weeks, they are discharged and are assumed 


to be managed on an outpatient basis. A small proportion of these patients are 


expected to reach spontaneous euthymia following outpatient management.  


According to Findling 2007,6 approximately 24.4% of placebo patients are expected 


to reach euthymia over 6 months. This rate of spontaneous resolution, derived from 


placebo-treated patients, is assumed in the model to be appropriate for therapy 


resistant patients. Also assuming this transition occurs at a constant rate, this 


translates to a weekly probability of 1.07%. Following a period of euthymia on 


treatment (lithium), patients may discontinue treatment and maintain euthymia.   


Patients may relapse to acute mania from any of these outpatient states and return to 


hospital. The probabilities of relapsing from these states are the same as those 


outlined in the preceding sections.   
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6.3.3 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. 


Effectiveness over time 


Discontinuation rates would be expected to vary considerably over time in the acute 


phase, as this is the period when patients are switched to different treatments due to 


adverse events or non-response. Data was not available for week 1 or 2 


discontinuation rates for risperidone, quetiapine or olanzapine; therefore, the ratio of 


discontinuation rate for week 3 vs 2 and week 2 vs 1 were taken from the aripiprazole 


data and applied across all comparators (Section 6.3.1).  


Response rates would also be expected to change over the first few weeks and then 


level off (as demonstrated by the long term aripiprazole clinical data, see Figure B6).5 


Therefore, where data was available, comparative estimates of response rate for 


each comparator were applied for week 1, 2 and 3. Where data at weeks 1 and 2 


were not available (for quetiapine only), the week 3 RR of quetiapine vs aripiprazole 


was applied to the week 1 and 2 aripiprazole response rates. It was assumed that 


no-one would respond beyond week 3, based on the aripiprazole clinical data and 


also the lack of comparative RCT data for risperidone, quetiapine and olanzapine 


beyond week 3. No extrapolation of clinical trial data was necessary. 


Expert opinion suggested that the risk of relapse may vary as a function of time and 


whether the patient is on or off ongoing maintenance treatment (Appendix 14). The 


weekly risk of relapse to acute mania is slightly higher if the patient discontinues 


maintenance treatment. There are no published RCT data for risperidone, quetiapine 


or olanzapine beyond week 3 and therefore it was assumed that all atypical 


antipsychotics would have equal effectiveness in terms of relapse rate. This 


assumption is justified because there were no statistically significant differences in 


response rate in the short term, indicating comparative effectiveness between 


atypical antipsychotics. Data from adult bipolar disorder also indicates that 


aripiprazole and olanzapine are similar in terms of long term prevention of relapse.91 


Finally, the assumption of equal risk of relapse for all comparators in the model 


ensures that the differences in acute phase effectiveness drive the model results, 


making it better reflect a comparison of acute treatment. 







 


Specification for manufacturer/sponsor submission of evidence Page 164 of 330 


Adverse event probabilities over time 


Somnolence often occurs only in the short-term after treatment initiation, and both 


somnolence and EPS are expected to be manageable. If they are not managed 


through dose attenuation, then the patient switches therapy (expert opinion) 


(Appendix 14); this switching in therapy has been captured in the model using the 


total discontinuation rates for the first 3 weeks of the clinical trials for all comparators. 


Therefore experts believed that somnolence and EPS would not develop beyond the 


acute phase (Appendix 14). This is also supported by the aripiprazole trial data, 


where most instances of EPS and somnolence occurred in the first 4 weeks of the 


trial (Section 5.9.2). In the model, this has been incorporated by only applying utility 


weightings for EPS and somnolence to the acute inpatient phase of the model. Costs 


for the management of EPS and somnolence were assumed to be captured within 


costs for hospitalisation. 


Expert opinion was that weight gain is a longer term adverse event (Appendix 14), 


and therefore the probability of experiencing clinically significant weight gain was 


applied to the whole period on treatment.  


Mortality over time 


Mortality rates will vary over time as the patient cohort ages. In the model, age-


specific mortality rates are applied for each successive year. UK age and gender 


specific mortality rates of the general population were taken from the Office of 


National Statistics92 and adjusted to bipolar-specific mortality rates through 


multiplying by the ratios provided by Laursen et al 2007.93 Laursen et al 2007 


reported that males and females with bipolar disorder under the age of 24 had a 


10.09 and 24.93 times higher mortality rate, respectively, than the general 


population.93 Overall mortality rates were then calculated for each year of the model 


based on a starting age in the model of 15 and 53.7% male (latter based on the 


NCT00110461 baseline population). The mortality rates applied in the model are 


displayed below in Table B53. 


 Table B53 Mortality rates applied in the model 


Age in model Annual mortality 
rate 


15 0.0030 


16 0.0036 


17 0.0043 
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6.3.4 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? 


Intermediate outcome measures were not used in this model. The main outcome 


measure considered was the response rate based on a 50% change from baseline in 


YMRS score, which is a validated instrument for assessing the clinical symptoms of 


bipolar I disorder. Clinical experts validated that the use of the YMRS scale to 


measure response was the most appropriate approach to use (Appendix 14). 


6.3.5 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details3: 


 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).  


Due to the limited published data on children and adolescents in this indication, 


clinical experts were asked to assess the applicability of several model inputs. 


Initially, 23 experts in the field of child and adolescent psychiatry in the UK were 


                                                
 
3
 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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approached via email, including 22 consultant psychiatrists and 1 psychiatric nurse 


consultant, of which 10 replied to initial contact. Of those who replied, 3 experts, who 


had no potential conflicts of interest and were available for a telephone interview, 


were able to take part in the validation exercise, all of whom were Consultant Child 


and Adolescent Psychiatrists. Each expert was sent a briefing document which 


outlined the basic model structure, the aims of the clinical validation and a list of the 


questions that would be discussed during the telephone interview. These questions 


covered the model structure, resource use inputs and utility inputs. Opinions on these 


questions were obtained during a 60 minute telephone interview, where answers to 


each question were recorded for each advisor. Full details of the questions asked 


and responses from each expert are provided in Appendix 14. 


The responses from the experts regarding utilities, resource utilisation and adverse 


events are discussed elsewhere in this section (6.4.10, 6.5.4 and 6.5.7 respectively). 


Of particular relevance to this section are the questions posed to the experts 


regarding the model structure. The detailed responses from the experts are 


summarised in Appendix 14. 


Summary of selected values 


6.3.6 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. Please present in a table, as suggested below. 
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Table B54 List of all variables included in the cost-effectiveness analysis 


Parameter  


Summary 
statistics 


Sampling 
Distribution 


Distribution 
parameters 


Assumptions/Notes/ 
Source Media


n 
SE 


Lognormal: 
Mean 


Lognormal: 
SE 


Beta: alpha Beta: beta 


Gamma: 
alpha 


Gamma: 
beta 


Discontinuation (Section 6.3.2) 


RR vs placebo at week 3 (RR_wk3_disc) 


ARP 0.7301   Coda     NMA of discontinuation 
at week 3 RIS 0.8787   Coda     


QTP 0.6977   Coda     


OLA 0.5442   Coda     


Proportion of wk 3 disc occurring by wk 2 (RRwk2_vs_wk3_disc) 


All drugs 0.6023 0.120
5 


Beta 9.34 6.17 Assume SE = 20%; 
Source:  CSR - 
Aripiprazole pivotal RCT 


Proportion of wk 2 disc occurring by wk 1 (RRwk1_vs_wk2_disc) 


All drugs 0.1942 0.038
8 


Beta 19.95 82.80 Assume SE = 20%; 
Source:  CSR - 
Aripiprazole pivotal RCT 


              


Probability of discontinuation at week 3 (pDisc_wk3) 


Placebo 0.2414   Coda     NMA of discontinuation 
at week 3 


ARP 0.1762   Generated     =pDisc_wk3_placebo * 
RR_wk3_disc RIS 0.2121   Generated     


QTP 0.1684   Generated     


OLA 0.1314   Generated     


Probability of discontinuation at week 2 (pDisc_wk2) 


Placebo 0.1454   Generated     =pDisc_wk3 * 
RRwk2_vs_wk3_disc ARP 0.1062   Generated     


RIS 0.1278   Generated     


QTP 0.1014   Generated     


OLA 0.0791   Generated     


Probability of discontinuation at week 1 (pDisc_wk1) 


Placebo 0.0282   Generated     =pDisc_wk2 * 
RRwk1_vs_wk2_disc ARP 0.0206   Generated     


RIS 0.0248   Generated     


QTP 0.0197   Generated     


OLA 0.0154   Generated     


YMRS response (Section 6.3.2) 


Probability of response at week 3 (pResp_wk3) 


Placebo 0.2456   Coda     Source:  NMA of YMRS 
response at week 3 ARP 0.5908   Coda     


RIS 0.6007   Coda     


QTP 0.467   Coda     
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OLA 0.5234   Coda     


Proportion of wk 3 responders responding by wk 2 (RRwk2_vs_wk3_resp) (a) 


Placebo 0.7818 0.156
4 


Beta 4.67 1.30 Assume SE = 20%  


ARP 0.8579 0.171
6 


Beta 2.70 0.45 Assume SE = 20%  


RIS 0.8386 0.167
7 


Beta 3.20 0.62 Assume SE = 20%  


QTP 0.8579 0.171
6 


      In the absence of data at 
weeks 1 and 2, assumed 
to be equal to ARI 


OLA 0.9885 0.019
8 


Beta 27.69 0.32 Assume SE = 2%  


Probability of response at week 2 (pResp_wk2) 


Placebo 0.1920   Generated     =pResp_wk3 * 
RRwk2_vs_wk3_resp ARP 0.5068   Generated     


RIS 0.5037   Generated     


QTP 0.4006   Generated     


OLA 0.5174   Generated     


Proportion of wk 2 responders responding by wk 1 (RRwk1_vs_wk2_resp) (b) 


Placebo 0.4167 
0.083


3 Beta 14.17 19.83 Assume SE = 20%  


ARP 0.5542 
0.110


8 Beta 10.59 8.52 Assume SE = 20%  


RIS 0.4742 
0.094


8 Beta 12.67 14.05 Assume SE = 20%  


QTP 0.5542 
0.110


8       


In the absence of data at 
weeks 1 and 2, assumed 
to be equal to ARI 


OLA 0.4043 
0.080


9 Beta 14.49 21.35 Assume SE = 20%  


Probability of response at week 1 (pResp_wk1) 


Placebo 0.0800   Generated     =pResp_wk2 * 
RRwk1_vs_wk2_resp 


ARP 0.2809   Generated     


RIS 0.2389   Generated     


QTP 0.2220   Generated     


OLA 0.2092   Generated     
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 Adverse events (Section 6.3.1) 


EPS 


ARP 0.1578   Coda     NMA of incidence of 
EPS; in the absence of 
data for OLA, assumed 
to be equal to RIS 


RIS 0.1117   Coda     


QTP 0.1162   Coda     


OLA 0.1117   Coda     


Weight gain 


ARP 0.0340
3 


  Coda     NMA of incidence of 
weight gain 


RIS 0.0408
3 


  Coda     


QTP 0.4032   Coda     


OLA 0.4501   Coda     


Somnolence 


ARP 0.4631   Coda     NMA of incidence of 
somnolence; in the 
absence of data for OLA, 
assumed to be equal to 
RIS 


RIS 0.2660   Coda     


QTP 0.2732   Coda     


OLA 0.2660   Coda     


Parameter  


Summ
ary 


statisti
cs 


Samp
ling 


Distri
butio


n 


Distribution 
parameters 


Assumpti
ons/Notes
/ 


Source 


Paramete
r  


Summary statistics 


Mean SE 


Recurrent acute mania (all drugs) (Section 6.3.1) (mean) 


9-wk risk of 
relapse (sub-
acute) 


0.05 0.015 Beta 10.51 199.61 Expert opinion 


6 month risk 
of relapse 
(euthymic not 
treated)  


0.15 0.045 Beta 9.29 52.67 Expert opinion 


Treatment Resistant (Section 6.3.2) 


6m prob 
spontaneous 
euthymia 


0.2440 0.073
2 


Beta 8.16 25.27 
Assume SE = 30%; 
Source:  Kindling 2007 


Utility - health state (Section 6.4.9) 


Acute Mania (Life 
mania score 4) 


0.69  Generated 
(=u_SubAcute*(0.6
9/0.85)) 


    Source: Hayhurst 200694;  
assumed to be adjusted 
for hospitalisation 


Sub-acute mania 
(Life mania score 
1) 


0.85 0.030 Beta 119.57 21.10 Source: Hayhurst 200694; 
assumed to be adjusted 
for hospitalisation 


Euthymic treated 
(Life mania score 
1) 


          Assumed equal to sub-
acute mania without 
hospitalisation 
adjustment 
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Euthymic not 
treated (Life 
mania score 1) 


          Assumed equal to sub-
acute mania without 
hospitalisation 
adjustment 


Therapy resistant 
(Life mania score 
3) 


0.72  Generated 
(=u_SubAcute*(0.7
2/0.85)) 


    Source: Hayhurst 200694; 
assumed to be adjusted 
for hospitalisation 


Therapy resistant 
(Life mania score 
3) 


          Assumed equal to 
Therapy resistant 
inpatient without 
hospitalisation 
adjustment 


Decrement 
associated with 
Hospitalisation 


0.07 0.021 Normal 0.07 0.021 Assumed SE = 30% of 
mean; source:  Mental 
Health Research Review 
200095 


Utility – AE (Section 6.4.9) 


Extrapyramidal 
symptoms 


0.722 0.023 Beta 273.22 105.20 Assume SE = 30% of 
Mean; Source: Briggs 
200896 (schizophrenia) 


Weight gain  0.865 0.004 Beta 6290.25 981.71 Assume mean of 0.89 
and 0.84 and SE derived 
using method 
http://www.burtonsys.co
m/climate/composite_sta
ndard_deviations.html;  
Source: Boyle 201097 


Somnolence 
multiplier 


0.905 0.018
4 


Beta 228.91 24.03 Assume SE = 30% of 
Mean; Source: Heeg 
200898 (schizophrenia)-  


Mental health services costs (Section 6.5.6 and 6.5.7) 


Inpatient day 602.10 0.30 Normal 602.10 0.30 Source: NHS Reference 
Costs 2010-11: MHIPC1 


Initial consultant 
visit: outpatient 
setting 


419.00 0.59 Normal 419.00 0.59 Source: NHS Reference 
Costs 2010-11: 
MHOPFAC2 


Follow-up 
consultant visit: 
outpatient setting 


229.00 0.10 Normal 229.00 0.10 Source: NHS Reference 
Costs 2010-11: 
MHOPFUC2 


Psychologist visit 135.00 - - - - Unit Costs of Health and 
Social Care99 


CPN visit 60.00 - - - - Unit Costs of Health and 
Social Care99 


Dietician visit 35.00 - - - - Unit Costs of Health and 
Social Care99 


Treatment costs per day (Section 6.5.5) 


Aripiprazole £5.13 - - - - BNF (December 2012) 


Risperidone £0.06 - - - - BNF (December 2012) 
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Quetiapine £4.04 - - - - BNF (December 2012) 


Olanzapine £1.32 - - - - BNF (December 2012) 


Lithium £0.04     NHS Drug Tariff 


Lithium monitoring costs: 


Thyroid monitoring  


 
£17.82 
per test 


 


- - - - Soares-Weiser 2007
100


, 
uprated with NHS Pay & 
Prices Index 2011


99 


Renal function test  


 
£2.42 


per test 


 


- - - - Soares-Weiser 2007
100


, 
uprated with NHS Pay & 
Prices Index 2011


99 


Serum lithium level 
test  


 
£3.12 


per test 


- - - - Soares-Weiser 2007
100


, 
uprated with NHS Pay & 
Prices Index 2011


99 


Resource use per month (Section 6.5.4) 


Consultant 
psychiatrist visit - 
euthymic treated 


1 - - - - Expert opinion (Appendix 
14) 


Consultant 
psychiatrist visit -  
euthymic not 
treated 


0.6667 - - - - Expert opinion (Appendix 
14) 


Consultant 
psychiatrist visit - 
therapy resistant 
outpatients 


2 - - - - Expert opinion (Appendix 
14) 


Psychologist visit -  
euthymic treated 


0.5 - - - - Expert opinion (Appendix 
14) 


Psychologist visit - 
therapy resistant 
outpatients 


1 - - - - Expert opinion (Appendix 
14) 


Lithium thyroid 
monitoring 


0.167 - - - - NICE CG381 


Lithium renal test 0.167 - - - - NICE CG381 


Lithium serum test 0.333 - - - - NICE CG381 


Weight gain (Section 6.5.7) 


Community 
psychiatric nurse 
visit 


1 visit per 
month 


- - - - Expert opinion (Appendix 
14) 


Dietician 
2 
additional 
visits  


- - - - Expert opinion (Appendix 
14) 


a) derived through a comparison of median responses from NMA of week 3 responders vs NMA 
of week 2 responders for each drug 


b) derived through a comparison of median responses from NMA of week 2 responders vs NMA 
of week 1 responders for each drug 
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6.3.7 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.  


No extrapolation beyond the trial follow-up periods was performed. Long term relapse 


rates were based on expert opinion due to the lack of trial data (Appendix 14). The 


aripiprazole clinical trial did not report relapse rate after 12 weeks of treatment, as 


patients continued on treatment for up to 30 weeks in the trial. For relapse rates on 


treatment, the clinical definition of what constitutes relapse and requires 


hospitalisation is likely to change between the US (where the aripiprazole clinical trial 


was conducted) and the UK. Therefore UK expert opinion was considered to be the 


most appropriate source.  


Long term relapse prevention was assumed to be equal for all atypical antipsychotics 


(see Section 6.3.3 for further details). 
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6.3.8 Provide a list of all assumptions in the de novo economic model and a justification for each assumption. 


Table B55: Assumptions on clinical parameters and model structure 


Assumption Justification, or reference to section of 
submission where justification is given 


Discontinuation rates from the trials were assumed to reflect 
the rates of switching to 2nd or 3rd line treatment in weeks 1 and 
2.  


No data from UK clinical practice are available on 
discontinuation rates of the atypical antipsychotics in the 
indication under review.  


It was assumed that if the patient had not responded by week 
3, the patient would switch treatment. 


Expert opinion was that 3 weeks would be long enough 
to evaluate response or non-response (Section 9.14, 
Appendix 14).2-4 


Treatment effects are assumed to be independent; that is 
response and non-response to a given treatment is 
independent of when or where it comes in a treatment 
sequence, including after a recurrent acute manic episode. 
 


No data are available on the response rates of atypical 
antipsychotics taken as second line agents following a 
prior atypical antipsychotic. 


Efficacy and tolerability of aripiprazole is based on pooled 
evidence for 10 mg and 30 mg dosing.  Sensitivity analysis 
explores efficacy, tolerability and resource use of 10 mg dosing 
only. 
Efficacy and tolerability of the comparators was also based on 
pooled evidence from different dosage arms of the respective 
trials. 


See Section 6.2.7 


Discontinuation of treatment effects for all drugs compared to 
placebo observed at week 3 are assumed to hold for 
discontinuation at weeks 1 and 2. 
 


No data are available on the discontinuation rates of 
risperidone, quetiapine and olanzapine at weeks 1 and 2. 


In the absence of data on response at weeks 1 and 2 for QTP, 
the treatment effect compared to aripiprazole observed at week 
3 is assumed to hold for response at weeks 1 and 2. 


No other data to inform the model. 
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The calculation of conditional probabilities is based on the 
assumption that response and discontinuation are mutually 
exclusive outcomes.  That is, patients who are counted as 
having discontinued cannot also be counted as having 
responded and vice versa. 
 


This ensures that the model reflects real-life, where 
patients cannot both discontinue and respond 
simultaneously. 


Patients cannot enter a euthymic health state before spending 
at least 5 weeks in the sub-acute responder observation health 
state. 
 


Based on expert opinion (Appendix 14, Section 9.14) 


Patients are maintained on the treatment to which they most 
recently responded during the acute phases. 
 
 


Based on expert opinion (Appendix 14, Section 9.14) 


Patients who relapse to acute mania during a period of 
responder observation (sub-acute state) are assumed to move 
on to the next treatment in the sequence.  Patients who relapse 
from euthymia, on or off treatment, are assumed to receive the 
treatment to which they most recently responded. 
 
 
 


Section 6.2.3 


Relapse rate is assumed equal for all atypical antipsychotics.  
 


No data to support otherwise. Section 6.3.3 


The relapse rate would be 5% over the 9 weeks responder 
observation and euthymic treated states and 15% over 6 
months in the euthymic not-treated state 


Based on expert opinion (Appendix 14,Section  9.14) 


Patients who have exhausted all three lines of treatment in the 
sequence are assumed to receive lithium and are managed for 
5 weeks in hospital after which they are managed on an 
outpatient basis.  
Patients receiving lithium and being managed on an outpatient 


Section 6.2.3 
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basis have a small probability of spontaneously achieving 
euthymia. 
 


The incidence of EPS and somnolence for olanzapine was set 
equal to the lowest other estimate for each AE, which was 
risperidone in both cases. 


The olanzapine RCT did not report the incidence of EPS 
or somnolence,29, so a conservative estimate for 
olanzapine was made.  
Section 6.3.1 


Bipolar disorder was assumed to increase the mortality risk 
above that of the general population 
 


Bipolar-specific mortality risk was based on evidence 
from Laursen 200793 
Section 6.3.3 


No mortality difference was assumed between the different 
treatments 


No data to support otherwise 


 


Table B56: Assumptions on measurement and valuation of health effects 


Justification Justification, or reference to section of 
submission where justification is given 


Health state utilities are estimated based on response to 
treatment and weighted by incidence of adverse events 
including EPS, somnolence and weight gain. 
 


Based on the literature reporting utilities for adults with 
bipolar disorder. Section 6.4.9 


Drug-related adverse events including EPS and somnolence 
are assumed to impact quality of life only during the acute and 
sub-acute phases, but not maintenance phases of the model. 
 


Based on expert opinion (Appendix 14, Section 9.14) and 
aripiprazole clinical trial evidence61 
Section 6.3.3 


Weight gain is assumed to impact quality of life for the duration 
of time on a given treatment. 
 


Based on expert opinion (Appendix 14, Section 9.14) 
Section 6.3.3 


Health state utilities follow a rank order (best to worst): 
Euthymic off treatment (0.91) 
Euthymic on treatment (0.91) - impacted by AEs 


Based on the literature reporting utilities for adults with 
bipolar disorder, and on the logical ranking of each state. 
Section 6.4.9 
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Sub-acute responder observation (0.84) 
Treatment resistant outpatient (0.77) 
treatment resistant inpatient (0.71) 
Acute mania (0.68) 
 
 
 
Table B57: Assumptions on measurement and valuation of costs 


Assumption Justification, or reference to section of 
submission where justification is given 


The cost for aripiprazole during the first week of treatment for 
acute mania is assumed to be based on an increasing dose of 
oral solution. Thereafter, oral tablets are used. 
 


Based on the Summary of Product Characteristics for 
aripiprazole dosing in schizophrenia adolescents.8 This is 
expected to be the same for bipolar children and 
adolescents.  
Section 6.5.5 


Monitoring tests whilst in hospital are assumed to be captured 
within the hospital costs 
 


The differences between AAs according to the monitoring 
recommended by NICE would be minimal. Excluding 
these costs disadvantages aripiprazole 


The cost of a consultant psychiatrist (£254) is assumed to be a 
weighted average of NHS reference cost HRGs for initial visit 
(£419) and follow-up (£229) visit in an outpatient setting, with 
weights based on reported activity. 
 


Weights were based on reported activity in the NHS 
reference costs as no other estimates of the relative 
activity were available. 


Assumptions on resource use are conservative and based on 
expert opinion. 
 


No other data on resource use specific to children or 
adolescents with bipolar disorder in the UK available. 


Adverse events including EPS, somnolence and weight gain 
are assumed to accrue no additional costs during acute, 
inpatient management as these will be covered by the cost of 
inpatient care.  


Section 6.5.7 
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Weight gain is assumed to incur incremental costs during 
maintenance treatment (outpatient) for the duration of time on a 
given treatment. 


Based on expert opinion (Appendix 14, Section 9.14) 
Section 6.5.7 
 


 


Table B58: Assumptions in exploring uncertainty 


Assumption Justification, or reference to section of 
submission where justification is given 


Due to a lack of data, in PSA, some distribution parameters are 
assumed based on expert opinion or a reasonable range 
around the mean. 
 


Lack of data to support otherwise 


In the PSA, correlations observed between treatment effects in 
NMA of response at week 3 are assumed to hold for treatment 
effects at weeks 1 and 2.   


This was implemented to avoid illogical results where 
more patients respond at week 2 than at week 3. 
Section 6.6.3 
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6.4 Measurement and valuation of health effects 


This section should be read in conjunction with NICE’s ‘Guide to the methods 


of technology appraisal’, section 5.4. 


The HRQL impact of adverse events should still be explored regardless of 


whether they are included in cost-effectiveness analysis. 


All parameters used to estimate cost effectiveness should be presented 


clearly in tabular form and include details of data sources. For continuous 


variables, mean values should be presented and used in the analyses. For all 


variables, measures of precision should be detailed.  


Patient experience  


6.4.1 Please outline the aspects of the condition that most affect patients’ 


quality of life.  


The aspects of the condition deemed most likely to affect the patient are as follows: 


 Severity of bipolar symptoms, and the impact these have on daily functioning 


and social interaction (Section 2.1).34 


 Hospitalisation, as this would be expected to negatively affect the child or 


adolescent’s quality of life. 


 Adverse events, such as somnolence, extrapyramidal symptoms, weight gain 


and those caused by an increase in prolactin (eg. sexual dysfunctions and 


reduced bone mass). 


 


6.4.2 Please describe how a patient’s HRQL is likely to change over the 


course of the condition. 


During a manic episode, the patient would experience a severe decrease in HRQoL. 


This would likely be partly driven by the negative impact of hospitalisation.  


Once treatment is initiated, patients would be expected to have improved symptoms 


and therefore experience some increase in HRQoL. 36, 37  However, they remain 


hospitalised until they are stable, which would continue to negatively affect their 


quality of life. After discharge from hospital, patients are expected to experience an 
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improvement in HRQoL, but not quite reach the level of the general population.101 


When patients are on treatment, they may experience adverse events, which would 


further decrease their HRQoL.87  


HRQL data derived from clinical trials  


6.4.3 If HRQL data were collected in the clinical trials identified in 


section 5 (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. 


Of all the studies on atypical antipsychotics identified in Section 5, only the 


aripiprazole RCT (NCT00110461) reported to have measured quality of life. 


HRQoL measurement in study NCT00110461 


HRQoL was measured using the Pediatric Quality of Life Enjoyment and Satisfaction 


Questionnaire (PQ-LES-Q) in study NCT00110461.37 The PQ-LES-Q is made up of 


14 items that assess HRQoL with a total score and a one item overall assessment.37 


Consistency with reference case and appropriateness for cost-effectiveness analysis 


EQ-5D, as stipulated in the reference case, was not employed in the pivotal 


aripiprazole study. The child-specific HRQoL measurement tool used, PQ-LES-Q, 


was not designed to generate utility values. A literature search identified only one 


study that had attempted to map PQ-LES-Q values to utilities; the authors used a 


rudimentary method and described the analysis as exploratory.102 Therefore it was 


deemed that there was no validated method for mapping PQ-LES-Q to utilities. 


Therefore the use of these HRQoL values for the cost-effectiveness analysis is not 


possible. 
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Results 


On both the PQ-LES-Q total and overall measures, while the differences to placebo 


did not reach statistical significance in most cases, both aripiprazole arms 


demonstrated a trend for improvement relative to placebo (Table B59).37  


Table B59 Least squares (LS) mean change from baseline in total and overall PQ-LES-
Q scores (LOCF analysis)


61
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Across the whole trial population, it was shown that improvement in bipolar I disorder 


mania symptoms in children and adolescents was significantly associated with an 


increase in HRQoL (week 4 r = -0.18; week 30 r = - 0.29; p < 0.03).37 This supports 


the statements made in Sections 6.4.1 and 6.4.2, that mania symptoms negatively 


affect HRQoL and therefore that an increase in HRQoL would be expected during 


efficacious treatment. 


HRQoL measurement in Delbello 200636 


HRQoL was reported from the Delbello 2006 RCT, which compared quetiapine with 


valproate in the treatment of manic episodes in children and adolescents with bipolar 


I disorder.36 Significant improvements in HRQoL, as measured by the Child Health 


Questionnaire-Parent Form 50 (CHQ-P50) scale, were seen in both treatment arms 


after 28 days.36 There is no validated method for mapping CHQ-P50 to utilities. 
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Mapping  


6.4.4 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. 


The HRQoL values from studies NCT00110461103 and DelBello 200636 were not 


mapped to utilities due to the lack of validated mapping techniques. 


HRQL studies  


6.4.5 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 9.12, 


appendix 12.  


A systematic review was designed to identify all relevant HRQoL information 


available for the treatment of acute manic and mixed episodes in bipolar I disorder in 


children and adolescents. The review was based on the same search and inclusion 


strategy of a previous systematic review (commissioned by NICE in 2005), to identify 


more recent data on quality of life/utilities data for patients with bipolar disorder. 


Databases were searched to include studies from 2005-present. A list of databases 


is provided in Appendix 12. The search terms were taken from a previous systematic 


review commissioned by NICE in 2005 47 (Appendix 12). As the quality of life/utility 


evidence for bipolar disorder in children and adolescents may be scarce, the search 


terms were not limited to children and studies in adults were captured separately 


during the review process.  


The inclusion criteria were as follows: 


 Patients with manic or mixed episodes of bipolar disorder. 







 


Specification for manufacturer/sponsor submission of evidence Page 182 of 330 


 Includes patients aged <18 (studies including patients ≥18 were collected 


separately). 


 Reports quality of life or utility data. 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable. 


Results from the searches described above were de-duplicated and reviewed twice: 


once using the abstracts and then more rigorously using full texts for the inclusion 


criteria listed previously.  


 


6.4.6 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. 


 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. 
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Table B60 Number of HRQoL/utility studies included and excluded 


6694 records identif ied through 


database searching


5388 records af ter duplicates removed


5388 records screened
5284 records excluded


104 full text articles assessed for eligibility


5 Report on QoL/utilities in children/adolescents


99 full text articles excluded


QoL/utilities some patients <18 9


QoL/utilities in adults 53


Full economic evalution 11


Useful cost/resource data 9


Not primary study 5


Not only in patients with bipolar 8


Does not report on anything relevant     4


0 additional records identif ied through 


other sources
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Table B61 List of the HRQoL studies in children and adolescents 


 Clayton   
2009


104
 


Endicott  
2009


103
 


Freeman 
2009


105
 


Rademacher 
2007


36
 


Whitehead 
2009


37
 


Population 9-18 years with 
juvenile bipolar 
disorder 


Adolescents 
with 
schizophrenia 
and bipolar 


Patients aged 
8-18, 


17% received 
bipolar 
diagnoses 


Adolescents 
with bipolar I, 
currently manic 
or mixed 


Patients aged 
10-17 with 
bipolar disorder 


Information 
on 
recruitment 


The Bipolar 
Programme 
specialist clinic, 
Australia. 


Post hoc 
analysis of 
aripiprazole 
study 
(NCT00110461 
5
). 


Recruited from 
both an urban 
community 
health centre 
(n=402) and an 
academic 
medical centre 
(n=127). 


Data collected 
from later 
subset of 
subjects who 
participated in a 
clinical trial 
investigating the 
efficacy of 
divalproex vs. 
quetiapine 
(DelBello 2006). 


Post hoc 
analysis of 
aripiprazole 
study 
(NCT00110461 
5
). 


Interventions 
and 
comparators 


Not applicable Aripiprazole vs. 
placebo 


Not applicable Divalproex 
(n=11) vs. 
quetiapine 
(n=12) 


Aripiprazole vs. 
placebo 


Sample size N=16 Schizophrenia 
N=302, 


Bipolar N=296 


529 youth and 
caregiver pairs 
(89 with bipolar 
disorder) 


N=23 N=296 


Response 
rates 


100% NR 65% of patients 
approached 
agreed to 
participate at 
community site. 


23 patients 
assigned to 
treatment 
originally. 18 
subjects 
remained. 5 
individuals did 
not have 
complete sets of 
data so could 
not be used in 
all of the 
analyses. 


NR 


Description 
of health 
states 


Bipolar disorder 
in patients at a 
specialist clinic 
(NR if inpatient 
or outpatient) 


Largely 
outpatient 
bipolar I 
disorder after 
treatment for a 
manic or mixed 
episode.


5
 


Outpatient 
bipolar disorder 


Bipolar I 
disorder after 
treatment for a 
manic or mixed 
episode. (NR if 
inpatient or 
outpatient) 


Largely 
outpatient 
bipolar I 
disorder after 
treatment for a 
manic or mixed 
episode.


5
 


Adverse 
events 


HRQoL 
specifically due 
to adverse 
events not 
reported 


HRQoL 
specifically due 
to adverse 
events not 
reported 


HRQoL 
specifically due 
to adverse 
events not 
reported 


HRQoL 
specifically due 
to adverse 
events not 
reported 


HRQoL 
specifically due 
to adverse 
events not 
reported 


Appropriaten
ess of health 
states given 
condition 
and 


Not specific to 
manic/mixed 
episodes, nor 
bipolar I 
disorder 


Health states 
are appropriate 
to the treatment 
pathway in the 
model 


Not specific to 
manic/mixed 
episodes, nor 
bipolar I 
disorder 


Health states 
are appropriate 
to the treatment 
pathway in the 
model 


Health states 
are appropriate 
to the treatment 
pathway in the 
model 
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treatment 
pathway 


Method of 
elicitation 


PQ-LES-Q PQ-LES-Q KINDL-R CHQ-PF50 PQ-LES-Q 


Method of 
valuation 


Utility values 
were not 
measured 


Utility values 
were not 
measured 


Utility values 
were not 
measured 


Utility values 
were not 
measured 


Utility values 
were not 
measured 


Mapping No mapping 
was performed 


No mapping 
was performed 


No mapping 
was performed 


No mapping 
was performed 


No mapping 
was performed 


Uncertainty 
around 
values 


Small sample 
size. 


 


 Sample not 
drawn from 
general 
paediatric 
infrastructure. 


Data derived 
from parent 
report, not child 
report. 


Small sample 
size. 


Pilot study – did 
not elect to 
correct for 
multiple 
comparisons. 


HRQoL 
measured by 
parent’s ratings. 


 


Consistency 
with 
reference 
case 


None None None None None 


Results with 
confidence 
intervals 


HRQoL was not 
significantly 
negatively 
related to 
parent and 
clinician ratings 
of mania.  


Total score did 
not reach 
statistical 
significance at 
endpoint. 


Differences  in 
PQ-LES-Q 
individual items 
between 
schizophrenia 
and bipolar 
population. 


Some items 
reached 
significance in 
30 mg group. 


Youths with 
bipolar disorder 
(mean 52.58) 
had significantly 
lower HRQOL 
scores that 
youths with 
asthma 
(73.78*), atopic 
dermatitis 
(74.41*), 
obesity (68.93), 
arthritis 72.13*), 
oxygen 
dependence 
(63.71*), heart 
surgery during 
infancy (76.6*), 
depression, 
behaviour 
disorders and 
non-mood and 
non-behaviour 
psychiatric 
diagnoses. 


Shows 
significant 
improvement in 
most HRQoL 
subscales 
following 
treatment 


Adolescents 
with BP have 
lower than 
normal HRQoL 


Both 
aripiprazole 
arms showed 
improvement on 
PQ-LES-Q; 
however they 
did not reach 
statistical 
significance. 


There was a 
positive 
correlation 
between patient 
assessed 
HRQoL and 
clinician based 
assessment 
(trend analysis 
YMRS p=0.007; 
CGI-BP p<0.05) 


Appropriaten
ess of the 
study for 
cost-
effectiveness 
analysis 


No utilities 
suitable for 
cost-
effectiveness 
analysis 


No utilities 
suitable for 
cost-
effectiveness 
analysis 


No utilities 
suitable for 
cost-
effectiveness 
analysis 


No utilities 
suitable for 
cost-
effectiveness 
analysis 


No utilities 
suitable for 
cost-
effectiveness 
analysis 
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Utility results 


No studies identified by the systematic review reported utility values for children or 


adolescents with bipolar disorder. Therefore, the adult papers identified were 


reviewed. Hayhurst 200694 and Revicki 200587 were found to report utility values 


appropriate for the bipolar health states in the model.  


In addition, further literature searching identified a UK cohort study that assessed 


utilities in overweight children.97 Briggs 200896 and Heeg 200898 were found to report 


utilities associated with adverse events in schizophrenia patients. 


The choice between these studies is justified in Section 6.4.9. 


6.4.7 Please highlight any key differences between the values derived 


from the literature search and those reported in or mapped from the 


clinical trials. 


The utilities from both Hayhurst et al 200694 and Revicki et al 200587 demonstrate the 


same trend as seen from the PQ-LES-Q HRQoL results from study NCT00110461, 


that HRQoL is associated with bipolar manic symptoms and that improvement of 


symptoms leads to an increase in HRQoL. This justifies the application of the adult 


utilities to children and adolescents in the model. 


Clinical experts were asked whether they would consider HRQoL in children and 


adolescents with bipolar I disorder to be greater or less than adults with the same 


condition. The two experts gave conflicting views, as one stated it would be greater 


because children/adolescents tend to have a supportive family network, whereas the 


other expert claimed it would be less because bipolar disorder would affect 


adolescents’ ability to build friendships, which would severely detract from their 


HRQoL (Appendix 14). On balance, use of adult utilities would seem to be 


appropriate for children and adolescents. Furthermore, the difference between the 


general population utility in adults and that in children is taken into account in the 


model using a multiplicative utility method (please refer to Section 6.4.9 for details). 


Adverse events 


6.4.8 Please describe how adverse events have an impact on HRQL. 


All AEs will negatively affect HRQoL. The AEs most likely to affect HRQoL are EPS, 


somnolence, weight gain and side-effects associated with prolactin increases. Due to 
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the lack of data on side-effects associated with prolactin increases for the different 


comparators, this could not be modelled. 


 


EPS, somnolence and weight gain are expected to affect HRQoL for the following 


reasons: 


 EPS can cause impairment of day-to-day functioning (for short-term duration 


until the dose of the treatment is optimised) 


 Somnolence also affects day-to-day functioning (short-term duration until the 


dose of the treatment is optimised) 


 Weight gain affects self-esteem and social functioning. Weight gain could also 


lead to other health problems, but the HRQoL impact of these are difficult to 


quantify and therefore model. 


 


Clinical experts were asked to rank these three adverse events in order of their 


impact on HRQoL (see Appendix 14 for further details). All three experts 


independently ranked weight gain as having the most detrimental impact on HRQoL, 


followed by somnolence and EPS. However, it is believed that the experts factored in 


the short duration and manageability of somnolence and EPS into this exercise. The 


literature actually indicates that EPS would be associated with the highest utility 


decrement, followed by somnolence and then weight gain.96, 98 The values from the 


literature have been used in the model, but the utility affects of EPS and somnolence 


have only been applied to the inpatient acute phase of the model to reflect the 


experts’ views. 


 


Quality-of-life data used in cost-effectiveness analysis  


6.4.9 Please summarise the values you have chosen for your cost-


effectiveness analysis in the following table, referencing values 


obtained in sections 6.4.3 to 6.4.8. Justify the choice of utility 


values, giving consideration to the reference case. 


Justification for choice of utility data 


Due to the unavailability of published utility data for children or adolescents with 


bipolar disorder, utility data from adult studies had to be used. Hayhurst 2006 was 


chosen as the source of utilities for the base case of the model, as the utilities were 


derived from a UK population using EQ-5D.94 The main limitation of Hayhurst 2006 
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was that very few patients with mania were actually included in the study and 


therefore the reported utilities for manic states are associated with some 


uncertainty.94 Therefore, the utilities from Revicki 200587, which included 92 manic 


bipolar patients (from the USA), have been investigated in a scenario analysis. 


The selection of utilities from Hayhurst 2006 for the different health states in the 


model are justified in Table B62. 


The impact on utility of hospitalisation was taken from Glennie 1997 (from the Mental 


Health Research Review 200095), which obtained health state utilities for hospitalised 


and non-hospitalised Canadian schizophrenia patients using the standard gamble 


technique. 


For weight gain, Boyle 201097 was chosen as the source of the utility weighting as 


this included a UK population aged 11-15 years old, 176 of whom were classified as 


overweight. Furthermore, this study used the EQ-5D, which is in accordance with the 


NICE reference case. Revicki 2005 also reported a disutility for weight gain; although 


this study has the advantage that it included bipolar disorder patients, they were 


adults from the US and standard gamble techniques were used. The use of the 


disutility reported for weight gain by Revicki 2005 has been investigated in a 


sensitivity analysis (Section 6.7.9). The disutility reported in Heeg 2008 for weight 


gain in adults with schizophrenia was also deemed to be less appropriate for the 


population being modelled compared to Boyle 2010. 


For somnolence, the only reference found to report utilities relating to a similar 


symptom in a psychiatric patients population was Heeg 2008, which applied a utility 


weighting for sedation to a UK model.98 However, the original source of this weighting 


was not obtainable. 


Briggs 2008,96 a study on UK schizophrenia patients, was used as the source for the 


utility associated with EPS. Heeg 200898 also reported a utility for EPS in 


schizophrenia patients, but this was from a US population and, unlike Briggs 2008, 


did not use EQ-5D to value the health state. 


 


Multiplicative utility model and adjustment for age and sex 


A multiplicative utility model, rather than an additive one, was employed, which 


means that when a patient experiences a particular health state (eg. an adverse 
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event) a utility multiplier (φ) is applied to their base utility value, rather than a 


decrement. All multipliers, and the data from which they are derived, are listed in 


Table B62. 


 


The advantage of a multiplicative model is that these multipliers can take into 


account the demographic (age and sex) of the population from which each utility is 


drawn.106 This makes the multipliers much more comparable for use in the economic 


model compared to if an additive model was used. Furthermore, these multipliers are 


then applied to the general population utility for a cohort of people aged on average 


15 years with 53.7% male, and therefore have effectively been adjusted to an 


adolescent population.106 For example, at the start of the model, the multiplier 


(calculated from adult data) for acute mania is 0.775 (Table B62), which is then 


applied to the general population utility for an adolescent cohort (aged 15 years, 


53.7% male) of 0.951, to give a utility value for acute mania in the model of 0.737. 


This utility is then further adjusted according to hospitalisation status and also 


according to treatment type, based on the adverse events profile of each treatment. 


The general population utility to which the multipliers are applied changes with each 


cycle of the model, as the cohort ages. 


 


The multipliers were derived as follows: 


 The mean age and the percentage of males in the population from which the 


utility was derived were obtained from each source. These were used to 


estimate the general population utility for a population of that age and sex, 


using the following formula:106 


Ugeneral pop (event free) = 0.9508566 + 0.0212126 * male - 0.0002587 * age - 
0.0000332 * age2 


 


 The utility estimate for the health state was extracted from the study (see 


‘Reported utility for health state’ in Table B62 below). 


 The utility estimate for the health state was divided by the general population 


to get the multiplier, φ. 


 This effectively adjusts the utility results by the demographic of the 


populations from which they came.  


 In the model, the multipliers are then applied to the general utility of the 


modelled adolescent population (0.951 at start of model) to give the utility 


values used for each state. These are not listed in Table B62 as there are 
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many combinations of health state when hospitalisation and adverse events 


are included. 
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Table B62 Summary of quality-of-life values for cost-effectiveness analysis 


State Age of 
population 


Proportion 
male in 
population 


General 
population 
utility for 
that age 
and male % 


Reported 
utility for 
health 
state, mean 
(SE) 


Utility 
multiplier 


(φ) 


Reference 
in 
submission 


Justification 


Acute mania 41.5 0.357 0.891 0.690 
(0.0408) 


0.775 Hayhurst 
2006


94 
Assumed to be equivalent to 
severe mania (LIFE Mania score 
of 4) 


Responder 
observation 


41.5 0.357 0.891 0.850 
(0.1075) 


0.954 Hayhurst 
2006


94 
Assumed to be equivalent to a low 
mania score (LIFE Mania score of 
1). The impacts of hospitalisation 
and adverse events are then 
added to this. 


Euthymic treated 41.5 0.357 0.891 0.850 
(0.1075) 


0.954 Hayhurst 
2006


94 
Assumed to be equivalent to a low 
mania score (LIFE Mania score of 
1). The impact of adverse events 
is then added to this. 


Euthymic not treated 41.5 0.357 0.891 0.850 
(0.1075) 


0.954 Hayhurst 
2006


94 
Assumed to be equivalent to a low 
mania score (LIFE Mania score of 
1) 


Therapy resistance 41.5 0.357 0.891 0.720 
(0.0842) 


0.809 Hayhurst 
2006


94 
Assumed to be equivalent to a 
medium mania score (LIFE Mania 
score of 3) 
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Hospitalisation 
(multiplier applied to 
acute mania inpatient 
phases, responder 
observation inpatient 
and to treatment 
resistant inpatient) 


41.5 1.000 0.904 0.834 
(0.2502*) 


(derived 
from a 


decrement 
of 0.07 


applied to 
the general 
population 


utility) 


0.923 Glennie 
1997 (from 
Mental 
Health 
Research 
Review 
200095) 


See text above 


Weight gain 13.2 0.517 0.953 0.865 


(0.004) 


0.908 Boyle 
201097 


See text above 


EPS 43.5 0.449 0.886 0.722 
(0.2166*) 


0.815 Briggs 
200896 


See text above 


Somnolence Multiplier reported in the reference 0.905 


(0.0184*) 


Heeg 2008
98  


*SE assumed 30% of mean
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6.4.10 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details4: 


 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).  


Due to the lack of published data on utilities for adolescents with bipolar disorder, 


three clinical experts were asked to rank the health states according to their opinion 


on the relative quality of life in each. Further details on the selection of the experts 


can be found in Section 6.3.5.  


Full details of the questions asked and responses from each expert are provided in 


Appendix 14. Below is a summary of the responses regarding utilities: 


 Experts disagreed upon whether the quality of life of children and adolescents 


with bipolar I disorder would be better or worse than the quality of life of 


adults with the same disorder. Therefore, on balance, the fairest way to adjust 


the adult utilities to those applicable to children was to simply adjust 


according to the difference in the general population utilities between children 


and adults.  


                                                
 
4
 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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 All three experts independently ranked weight gain as having the most 


detrimental impact on HRQoL, followed by somnolence and EPS. However, it 


is believed that the experts factored in the short duration and manageability of 


somnolence and EPS into this exercise. The literature actually indicates that 


EPS would be associated with the highest utility decrement, followed by 


somnolence and then weight gain.96, 98 


 The experts disagreed on whether quality of life would increase or decrease 


when treatment is stopped in the euthymic state. Aside from the increased 


risk of relapse and the absence of adverse events (which have been 


modelled), several experts stated that mild symptoms may emerge which 


would decrease quality of life. However, one expert also stated that coming 


off treatment would have a positive psychological impact upon the patient. On 


balance, it was decided to model no change in utility (apart from due to the 


absence of adverse events) when moving from the euthymic treated to the 


euthymic not-treated state, especially in the absence of any empirical data. 


 


6.4.11 Please define what a patient experiences in the health states in 


terms of HRQL. Is it constant or does it cover potential variances? 


The differences between what the patient experiences in terms of HRQoL in each 


state are described in Section 6.4.2. 


The HRQoL experienced within each health state is likely to vary slightly from patient 


to patient due to the following reasons: 


 Self-awareness may differ between patients, particularly between pre-


pubescent and post-pubescent patients. 


 The family and friend support network available to each patient will be 


different and this could impact on their quality of life. 


 


The utilities applied in the model are thought to represent an average utility for each 


state, and therefore cover these potential variances. There are no data to support 


modelling the variances. 
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6.4.12 Were any health effects identified in the literature or clinical trials 


excluded from the analysis? If so, why were they excluded?  


The main adverse event that has not been included in the cost-effective analysis is 


clinically important increase in prolactin levels. This was excluded from the analysis 


because it is an intermediate outcome, which using biochemical measures alone 


cannot be linked to utility decrements or additional costs. It is, however, known that 


increased prolactin can cause long-term health problems such as sexual side effects 


and bone mass loss, which would adversely affect HRQoL.30, 31 The network meta-


analysis demonstrated that aripiprazole-treated patients had a lower risk of clinically 


significant prolactin increases than the other three atypical antipsychotics (Section 


5.7.6). 


An adverse event that has been reported to be a problem in adults taking atypical 


antipsychotics is diabetes. '''''''''''''' ''''''''''''' ''''''' '''''''''''''''''''''' ''''''''''''''' ''''' ''''''''''''' ''''''''''''''''''''''''' 


'''''''''''''''''''''' '''' '''''''' ''''''' ''''''''''''' ''''''''''''''''''''''''''''' ''''''''' '''''''''''''''''''''''''''''''''''''''''' '''''''''' ''''''''''' '''''''''' '''''''''''''' 


'''' ''''''''''' ''''''''''''''''''''''''''''''''''''''''''''' '''''''''' ''''''''''''''''''''  ''''' ''''''' ''''''''''''''''''' ''''''''''''' '''''''''''''''''' ''''''''''''''' '''''''''''' 


'''''''''''''''''''' Data from adult populations has suggested that aripiprazole may have lower 


incidence of newly diagnosed diabetes cases than risperidone, olanzapine or 


quetiapine.107 However, there are no long-term data on this outcome for the other 


atypical antipsychotics in children and therefore this adverse event could not be 


modelled. 


The exclusion of prolactin-associated side effects and diabetes from the model 


is therefore likely to disadvantage aripiprazole compared to the other 


comparators. Therefore, this is a conservative assumption. 


Episodes of depression can detrimentally affect HRQoL in bipolar I patients, but 


depression was not modelled due to the lack of data on the frequency of episodes 


between comparators and also the fact that this appraisal is considering aripiprazole 


for the treatment of manic episodes only. The effect of long-term depressive 


symptoms on HRQoL may have been captured within the utility measurements for 


stable bipolar disorder. 


6.4.13 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?  
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The baseline quality of life for a general population of patients aged on average 15 


years and 54% male was 0.951. This was derived from the equation discussed in 


Section 6.4.9. This estimate closely matches the EQ-5D utility obtained from a UK 


cohort of 1675 children and adolescents aged on average 13.2 years, which was 


0.90.97 The calculated value was used in the model as this relates exactly to the 


patient characteristics of the trial. 


The utility multipliers for each health state were then applied in a multiplicative 


manner to this baseline utility (please refer to Section 6.4.9 for more details). 


 


6.4.14 Please clarify whether HRQL is assumed to be constant over time. 


If not, provide details of how HRQL changes with time. 


The model captures the expected changes in utility over time that were discussed in 


Section 6.4.2 in the following way: 


 The experience of acute manic symptoms reduces the utility from the 


baseline value. The utility is then further decreased due to hospitalisation. 


 Response to treatment in the model causes patients to move to the responder 


observation phase, which has a higher utility than acute mania. 


 When patients move from the responder observation phase to euthymic 


treated they leave hospital and therefore the disutility associated with 


hospitalisation is removed. 


 Experience of adverse events (weight gain, EPS, somnolence) is associated 


with a disutility in the model. 


 


The utility within each health state is assumed to be constant over time. In real 


clinical practice there would be some transition in HRQoL as patients gradually lose 


their manic symptoms and respond to treatment. However, the timeframe for this 


transition is relatively short and would be too complicated to replicate in a model. A 


constant utility in the euthymic treated and not-treated states is considered a 


relatively accurately reflection of the real world situation, as stable patients should 


only experience a change in HRQoL if they experience an adverse event or relapse. 
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6.4.15 Have the values in sections 6.4.3 to 6.4.8 been amended? If so, 


please describe how and why they have been altered and the 


methodology.  


The utility values taken from the literature have been converted into multipliers and 


adjusted for age and sex of the population from which each was drawn. Please refer 


to Section 6.4.9 for further details of the methodology. 


 


6.5 Resource identification, measurement and valuation 


This section should be read in conjunction with NICE’s ‘Guide to the methods 


of technology appraisal’, section 5.5. 


All parameters used to estimate cost effectiveness should be presented 


clearly in a table and include details of data sources. For continuous variables, 


mean values should be presented and used in the analyses. For all variables, 


measures of precision should be detailed.  


NHS costs 


6.5.1 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.  


As discussed in section 2.8, child and adolescent patients with bipolar disorder are 


predominantly treated in the primary care setting, with community care as necessary. 


Feedback from the clinical expert consultation (see 6.3.5 and Appendix 14) 


suggested that patients presenting with an acute manic episode would be 


hospitalised and treated until their episode had been controlled and until the 


consultant was satisfied that they had responded to therapy and were stable. The 


experts suggested that patients would stay in hospital for up to 2 months. Once 


patients had been discharged from hospital, it was assumed that if the patient 


relapsed they would be rehospitalised.  
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The resource use associated with hospitalisation was taken from the NHS reference 


costs (code MHIPC1 – Mental Health Services, Children).108 It was assumed that 


whilst patients were in hospital, all costs associated with their management 


(excluding antipsychotic therapy) were covered by this reference cost. This is similar 


to the approach previously taken in the NICE submission for aripiprazole in children 


and adolescents with schizophrenia (TA213).109  


Once discharged from hospital, patients would have follow-up visits with their 


psychiatrist and potentially other healthcare professionals. These costs are covered 


by the PSSRU Unit Costs of Health and Social Care and are discussed further in 


Section 6.5.4.99 


6.5.2 Please describe whether NHS reference costs or PbR tariffs are 


appropriate for costing the intervention being appraised. 


NHS reference costs were incorporated into the model for hospitalisation (as stated 


in Section 6.5.1) as an accurate cost for in-patient mental health treatment of children 


was available from reference costs.  


Resource identification, measurement and valuation studies 


6.5.3 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 9.13, 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 


 applicability to UK clinical practice  


 cost valuations used in study 


 costs for use in economic analysis  


 technology costs.  


A systematic review was designed to identify all relevant studies on costs and 


healthcare resource utilisation that do not fulfil the “full economic evaluation” criterion 


in children and adolescents with bipolar I disorder. The review was based on the 
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same search and inclusion strategy of a previous systematic review (commissioned 


by NICE in 2005), to identify more recent studies investigating cost and healthcare 


resource utilisation data in bipolar disorder. 


Databases were searched to include studies from 2005-present. A list of databases 


is provided in Appendix 13. The search terms were taken from a previous systematic 


review commissioned by NICE in 200547 (Appendix 13). Whilst the searches were 


performed to identify data in children, the costs and healthcare resource utilisation 


evidence for bipolar disorder in children and adolescents may be scarce. Therefore 


the search terms were not limited to children and studies in adults were captured 


separately during the review process.  


The inclusion criteria were as follows: 


 Patients with manic or mixed episodes of bipolar disorder. 


 Includes patients aged <18 (studies including patients ≥18 were collected 


separately) 


 Reports on costs or healthcare resource utilisation from the UK (studies 


reporting data from outside the UK were collected separately). 


 Study must be from an OECD country, as the aim of the review is to identify 


economic information transferable to the UK context. 


 Studies must provide sufficient detail regarding methods and results to enable 


the methodological quality of the study to be assessed and the study’s data 


and results must be extractable. 


Results from the searches described above were de-duplicated and reviewed twice: 


once using the abstracts and then more rigorously using full texts for the inclusion 


criteria listed previously.  


 







 


Specification for manufacturer/sponsor submission of evidence Page 200 of 330 


Table B63 Flow diagram of the numbers of cost/resource use studies included 
and excluded 


6694 records identif ied through 


database searching


5388 records af ter duplicates removed


5388 records screened
5284 records excluded


104 full text articles assessed for eligibility


0 Useful cost/resource data in children in UK


4 Useful cost/resource data in adults/general BD population in UK


100 full text articles excluded


Full economic evaluation 11


Resource utilisation/cost data not in UK


5


Reports on QoL/utilities 67


Not primary study 5


Not only in patients with bipolar 8


Does not report on anything relevant    4


0 additional records identif ied through 


other sources


 


While no useful cost/resource utilisation studies in children in the UK were identified, 


4 studies were identified that reported on adults/general bipolar disorder population in 


the UK. A summary of these studies is provided in Table B68. 
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Table B64 A summary of the studies examining resource utilisation in the UK  


Study Resource utilisation results 


Hong 2009
110


 Presents some resource utilisation for two patients groups: those 


adherent to medication and those non-adherent.  However, these were 


not patient groups that were assessed in the model. 


Hong 2010
111


  Presents some resource utilisation for two patients groups: those who 


relapse and those who do not relapse.  


The number of outpatient psychiatric visits in the 21 month follow-up for 


those who relapsed  was 19.6 and for those who did not relapse was 


13.9. 


The resource use for those who relapsed and those who did not was 


not specific to children. As resource use is expected to be different for 


children than adults, it was decided to use expert opinion to inform 


resource use in the model (Appendix 14). The resource use in this 


study is also derived from different sites across Europe. 


The UK unit costs presented in the paper are also not specific to 


paediatric services and more up-to-date costs are available from NHS 


reference costs. 


Lam 2005
112


  Study reports resource utilisation in terms of: psychiatric inpatient, 


general inpatient and community service.  


Does not present a breakdown of specific resource utilisation data in 


the three services.  


Young 2011
113


  This study aims to examine the economic burden of bipolar disorder in 


the UK as a whole.  Therefore the resources utilisation data presented 


are taken from national statistics and do not give relevant data for use 


in the economic model (i.e. per-patient data).  
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6.5.4 If clinical experts assessed the applicability of values available or 


estimated any values, please provide the following details5: 


 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).  


 


As discussed in section 6.3.5 and Appendix 14, an expert consultation was used in 


the development of the model. From the perspective of resource utilisation in the 


model, the questions for the experts focused on resource utilisation once patients 


have been discharged from hospital and also when they experienced adverse events 


in the outpatient setting. The questions given to the experts and their responses are 


detailed in full in Appendix 14.  


The tables below show the inputs that were used in the model, based on the experts’ 


responses. Table B65 presents the resource utilisation data for patients in the three 


outpatient states used in the model: euthymic treated, euthymic not treated and 


therapy resistant outpatients. Table B66 summarises the additional resource 


utilisation required when patients in the euthymic treated state experience weight 


gain as an adverse event.  


                                                
 
5
 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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Table B65 Summary of the resource utilisation of patients in the three 
outpatient states used in the model (expert opinion) 


Resource 


Visits per month 


Euthymic treated  
Euthymic not 
treated  


Therapy resistant 
outpatients 


Community 
psychiatric 
nurse visit 


0 0 0 


Consultant 
psychiatrist 
visit 


1 0.6667 2 


GP visit 0 0 0 


Psychologist 
visit 


0.5 0 1 


 
 


Table B66 Summary of the additional resource utilisation required by treated 
euthymic patients when they experience weight gain as an adverse event 
(expert opinion) 


Resource Weight gain 


Community psychiatric nurse 
visit 


1 visit per month 


Consultant psychiatrist visit No additional visit 


GP visit No additional visit 


Psychologist visit No additional visit 


Dietician 2 additional visits  


Pharmaceutical therapy 
(please state which therapy) 


No pharmaceutical therapy 


Diagnostic test (please state 
which tests) 


No additional tests 


 


Intervention and comparators’ costs  


6.5.5 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 6.2.2.  


All acquisition costs were taken from the NHS Drugs Tariff, as this was found to be 


more up-to-date than the British National Formulary (BNF).114 All treatment costs are 


listed in Table B67. 


There are a number of different formulations of the treatments used in the model 


available on the market. This reflects the range of doses available to clinicians for 


treating patients, to ensure a good response but to minimise adverse events.   
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For aripiprazole, the 28 tablet pack of 10 mg tablets is priced at £95.74 (Section 


1.10). The 5 mg and 15 mg packs have the same acquisition cost as the 10 mg pack. 


The 30 mg pack has an acquisition cost of £191.47 and the 150 mL oral solution (1 


mg/mL) has a cost of £102.57.  


The SPC for aripiprazole currently states (Section 1.10) that aripiprazole, “should be 


initiated at 2 mg (using oral solution 1 mg/ml) for 2 days, titrated to 5 mg for 2 


additional days to reach the recommended daily dose of 10 mg.”8 To incorporate this 


into the model it was assumed in the first week that aripiprazole patients would use 1 


bottle of oral solution based on the above (i.e. the per day cost in the first week was 


£14.65). For all subsequent weeks on aripiprazole, the cost taken was the mean cost 


of the 10 mg and 30 mg doses (the two doses investigated in the clinical trials). This 


cost was £5.15 per day.    


For the atypical antipsychotics, the per day cost of therapy was taken as the mean of 


the costs for the lower and higher doses as used in the clinical trials. The costs were 


derived from the British National Formulary (BNF).  


Lithium is used as a maintenance treatment in the therapy resistance stage. The cost 


per day for lithium was a mean of the cost for the 250 mg dose and the 400 mg dose 


(the doses recommended for maintenance). Lithium is also associated with 


substantial monitoring requirements, as outlined in NICE Clinical Guidance 38.1 


These include: thyroid monitoring and renal function tests every 6 months and serum 


lithium level monitoring every 3 months. The costs of these tests were thus 


incorporated into the model for patients receiving lithium in the therapy resistance 


outpatient state. 


The use of antipsychotics is associated with a number of monitoring costs upon 


treatment initiation. For all antipsychotics, patients’ baseline plasma glucose and lipid 


levels should be measured. The slight differences between the treatments are that 


for olanzapine, an extra blood glucose test should be performed after 1 month and 


for risperidone, prolactin levels should also be measured (see Table A3).1 However, 


as these monitoring requirements predominantly occur on treatment initiation (when 


a patient is hospitalised) it is assumed that the costs of these tests are covered by 


the reference cost for child/adolescent mental health hospitalisation as discussed in 


6.5.1. Whilst the NICE clinical guideline does suggest that further monitoring may be 


required, due to the uncertainty regarding when a patient would receive the tests, 


and the low cost associated with the tests, these costs were excluded from the 
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model.1 As the monitoring requirements are more stringent for olanzapine and 


risperidone than for aripiprazole, this assumption is a conservative one. 
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Table B67 Unit costs associated with the technology in the economic model  


Agent Daily 
dose (mg) 


Tablet 
strength 
(mg) 


Tablets 
required 
per day 


Tablets/ 
pack 


Cost/pack Cost/tab Cost/day Ref. In 
submission 


Aripiprazole wk 1 (oral solution) Dose-
increase 


1 mg/mL   150mL £102.57 £0.68 £14.65 Section 1.10, BNF 
(December 2012) 


Aripiprazole 10 10 1 28 £95.74 £3.42 £3.42 


Aripiprazole 30 30 1 28 £191.47 £6.84 £6.84 


Average for aripiprazole from wk2       £5.13 


Risperidone 2 2 1 60 £1.94 £0.03 £0.03 BNF (December 
2012) Risperidone 6 3 2 60 £2.43 £0.04 £0.08 


Average for risperidone       £0.06 


Olanzapine 10 10 1 28 £26.22 £0.94 £0.94 BNF (December 
2012) Olanzapine 20 20 1 28 £47.67 £1.70 £1.70 


Average for olanzapine       £1.32 


Quetiapine 300 150 2 60 £96.94 £1.62 £3.21 BNF (December 
2012) Quetiapine 600 300 2 60 £145.71 £2.43 £4.86 


Average for quetiapine       £4.04 


Lithium  250 250 1 100 £3.09 £0.0309 £0.03 NHS Drug Tariff
114


 


Lithium  400 400 1 100 £4.13 £0.0413 £0.04 


Average for lithium        £0.04 


Lithium monitoring costs:        
Thyroid monitoring (1 test every 6 
months) 


    £17.82 per test £0.11 
Soares-Weiser 
2007


100
, uprated 


with NHS Pay & 
Prices Index 
2011


99
 


Renal function test (1 test every 6 
months) 


    £2.42 per test £0.01 


Serum lithium level test (1 test 
every 3 months) 


    £3.12 per test £0.04 
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Health-state costs 


6.5.6 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 6.2.4.  


The costs for the antipsychotics included in the model have already been 


summarised in 6.5.5 above (Table B67) and the costs associated with adverse 


events are discussed in 6.5.7; these costs have therefore not been duplicated in 


Table B68. 


Table B68 List of health states and associated costs in the economic model, 
expressed in per week costs (excluding therapy and monitoring costs) 


Health states Items Value 
Reference in 
submission 


Acute mania 
Hospital stay £4,215 6.5.1; NHS 


Reference Costs108 Total £4,215 


Responder 
observation 


Hospital stay £4,215 6.5.1; NHS 
Reference Costs108 Total £4,215 


Euthymic treated 


Consultant 
psychiatrist 


£63.49  
Unit Costs of 
Health and Social 
Care99 (per 
patient‐related hour 
rate adjusted by 
the resource use in 
Table B65) 


Consultant 
psychologist 


£16.88 


Total £80.37 


Euthymic not 
treated 


Consultant 
psychiatrist 


£42.33 
Unit Costs of 
Health and Social 
Care99 (per 
patient‐related hour 
rate adjusted by 
the resource use in 
Table B65) 


Total £42.33 


Therapy resistance 
(hospitalised) 


Hospital stay £4,215 6.5.1; NHS 
Reference Costs108 Total £4,215 


Therapy resistance 
outpatient 


Consultant 
psychiatrist 


£126.99 
Unit Costs of 
Health and Social 
Care99 (per 


patient‐related hour 
rate adjusted by 
the resource use in 
Table B65) 


Consultant 
psychologist 


£33.75 


Total £160.74 


Death NA NA NA 
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Adverse-event costs 


6.5.7 Please summarise the costs for each adverse event listed in 


section 5.9 (Adverse events). These should include the costs of 


therapies identified in section 2.7. 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 6.2.2.   


From the perspective of the costs associated with AEs, it was assumed that all costs 


for the management of AEs in the acute phase of the model were included in the 


NHS reference cost for in-patient treatment, as used in the acute states. Therefore, 


no additional costs were added to these states.  


Based on expert consultation (see Section 6.3.5 and Appendix 14) and the 


aripiprazole clinical trial data (see Section 5.9.2), EPS and somnolence are adverse 


events that occur only in the short-term and are usually resolved through dose 


reduction or switching therapy, typically before a patient is discharged from hospital. 


As such, the only adverse event that was included in the maintenance phase of the 


model was weight gain, which the experts suggested would continue for as long as 


the patient remained on therapy, but for which they said patients would generally not 


switch therapy unless weight gain was considered extreme. Therefore, weight gain is 


the only adverse event included in the model that is associated with additional 


resource utilisation (and therefore additional costs). The costs associated with the 


adverse events are summarised in Table B69 and are based on expert consultation.  
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Table B69 List of adverse events and summary of costs included in the 
economic model 


Adverse events Items Value 
Reference in 
submission 


Weight Gain 


Community 
psychiatric nurse 
visit 


£60 per month  
(1 visit per month) 


Appendix 14 


Unit Costs of 
Health and Social 
Care99 


Dietician 


£70 (2 x hour visits 
of £35 per hour 
each) 


Appendix 14 


Unit Costs of 
Health and Social 
Care99 - cost for a 
key worker 


EPS NA – these AEs were only included in the acute phase of the 
model, where all AE costs are included in the NHS reference 
cost for in-patient treatment. Somnolence 


 


Miscellaneous costs 


6.5.8 Please describe any additional costs that have not been covered 


anywhere else (for example, PSS costs). If none, please state.  


No additional costs. 
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6.6 Sensitivity analysis 


This section should be read in conjunction with NICE’s ‘Guide to the methods 


of technology appraisal’, sections 5.1.11, 5.8, and 5.9.4 to 5.9.12.  


Sensitivity analysis should be used to explore uncertainty around the 


structural assumptions used in the analysis. Analysis of a representative 


range of plausible scenarios should be presented and each alternative 


analysis should present separate results. 


The uncertainty around the appropriate selection of data sources should be 


dealt with through sensitivity analysis. This will include uncertainty about the 


choice of sources for parameter values. Such sources of uncertainty should 


be explored through sensitivity analyses, preferably using probabilistic 


methods of analysis.  


All inputs used in the analysis will be estimated with a degree of imprecision. 


Probabilistic sensitivity analysis (PSA) is preferred for translating the 


imprecision in all input variables into a measure of decision uncertainty in the 


cost effectiveness of the options being compared.  


For technologies whose final price/acquisition cost has not been confirmed, 


sensitivity analysis should be conducted over a plausible range of prices. 


6.6.1 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 structure of the model reflects the current paradigm for treatment of acute manic 


episodes in adolescents in line with expert opinion (Section 6.3.5). 


Due to the uncertainty surrounding the dosing of aripiprazole that will be used most 


commonly in clinical practice and the uncertainty of the treatment pathway in this 


indication, several different scenarios were considered alongside the base case: 


 Inclusion of only the 10 mg aripiprazole clinical data.  
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 Inclusion of data from the NMA sensitivity analysis results that included all 


identified clinical trials, including the small co-morbid ADHD aripiprazole trial, 


NCT00116259. 


 Use of Revicki 2005 as a source of utilities. 


 Alteration of the usual care treatment strategy (strategy 1) to reflect the 


potential use of olanzapine as second line therapy. 


 


6.6.2 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 6.3.6 (Summary of 


selected values) were omitted from sensitivity analysis, please 


provide the rationale. 


Details of the sensitivity analyses performed are presented in Table B70 and reflect 


the variables listed in Section 6.3.6. It was not possible to perform analyses around 


three variables due lack of primary efficacy data for quetiapine at weeks 1 and 2. 


Variables altered include the time horizon, discounting rates, discontinuation rates, 


YMRS response rates at different weeks, treatment resistance, mental health service 


costs and rates of adverse events. Where appropriate and no other data on variance 


was available, parameters were varied ±30%. 
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Table B70:  One-way sensitivity analyses 


Variable 
Base Case Scenario Lower 


Limit 
Upper 
Limit 


Time Horizon 3 years - 1 yr 5 yrs 


Discounting Rate Costs 3.5% - 0% 6% 


Discounting Rate QALYs 3.5% - 0% 6% 


Discontinuation     


RR vs placebo at week 3      


ARP 0.7301 ±30% 0.51107 0.94913 


RIS 0.8787 ±30% 0.61509 1 


QTP 0.6977 ±30% 0.48839 0.90701 


OLA 0.5442 ±30% 0.38094 0.70746 


Proportion of wk 3 disc occurring by wk 2      


All drugs 0.6023 ±30% 0.42161 0.78299 


Proportion of wk 2 disc occurring by wk 1      


All drugs 0.1942 ±30% 0.13594 0.25246 


Probability of discontinuation at week 3      


Placebo 0.2414 ±30% 0.16898 0.31382 


YMRS response     


Probability of response at week 3      


Placebo 0.2456 ±30% 0.17192 0.31928 


ARP 0.5908 ±30% 0.41356 0.76804 


RIS 0.6007 ±30% 0.42049 0.78091 


QTP 0.467 ±30% 0.3269 0.6071 


OLA 0.5234 ±30% 0.36638 0.68042 


Proportion of wk 3 responders 
responding by wk 2 (a) 


  


Placebo 0.7818 ±30% 0.54726 0.95 


ARP 0.8579 ±30% 0.60053 0.95 


RIS 0.8386 ±30% 0.58702 0.95 


OLA 0.9885 ±30% 0.69195 0.99 


Probability of response at week 2      


Placebo 0.1920 ±30% 0.1344 0.2496 


ARP 0.5068 ±30% 0.35476 0.56 


RIS 0.5037 ±30% 0.35259 0.57 


OLA 0.5174 ±30% 0.36218 0.52 


Proportion of wk 2 responders 
responding by wk 1 (b) 


  


Placebo 0.4167 ±30% 0.29169 0.54171 


ARP 0.5542 ±30% 0.38794 0.72046 


RIS 0.4742 ±30% 0.33194 0.61646 


OLA 0.4043 ±30% 0.28301 0.52559 


Probability of response at week 1      


Placebo 0.0800 ±30% 0.056 0.104 


ARP 0.2809 ±30% 0.19663 0.36517 


RIS 0.2389 ±30% 0.16723 0.31057 


OLA 0.2092 ±30% 0.14644 0.27196 


Recurrent acute mania (all drugs)     
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9-wk risk of relapse (responder 
observation and euthymic Tx) 


0.05 ±30% 
0.035 0.065 


6 month risk of relapse (euthymic not Tx)  0.15 ±30% 0.105 0.195 


Treatment Resistant      


6m prob spontaneous euthymia 0.2440 ±30% 0.1708 0.3172 


Adverse events     


EPS     


ARP 0.1578 ±30% 0.11046 0.20514 


RIS 0.1117 ±30% 0.07819 0.14521 


QTP 0.1162 ±30% 0.08134 0.15106 


OLA 0.1117 ±30% 0.07819 0.14521 


Weight gain     


ARP 0.03403 ±30% 0.02382 0.04424 


RIS 0.04083 ±30% 0.02858 0.05308 


QTP 0.4032 ±30% 0.28224 0.52416 


OLA 0.4501 ±30% 0.31507 0.58513 


Somnolence     


ARP 0.4631 ±30% 0.32417 0.60203 


RIS 0.2660 ±30% 0.1862 0.3458 


QTP 0.2732 ±30% 0.19124 0.35516 


OLA 0.2660 ±30% 0.1862 0.3458 


Mental health services costs     


Inpatient day 602.10 ±30% 421.47 782.73 


Haematology  3.36 ±30% 2.352 4.368 


Initial consultant visit: outpatient setting 419.00 ±30% 293.3 544.7 


Follow-up consultant visit: outpatient 
setting 


229.00 ±30% 
160.3 297.7 


 
a) derived through a comparison of median responses from NMA of week 3 responders vs NMA 


of week 2 responders for each drug 
b) derived through a comparison of median responses from NMA of week 2 responders vs NMA 


of week 1 responders for each drug 


 


6.6.3 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 6.3.6, 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). 


Probabilistic sensitivity analysis was undertaken to explore how imprecision in model 


inputs might affect decision uncertainty. Table B54 in Section 6.3.6 presents 


distributions fitted to all the model parameters and the sources and assumptions for 


each. All the parameters in Table B54 were sampled in the PSA, apart from the 


acquisition cost of the treatments, as the price of drugs is fixed in the UK, and the 
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resource use estimates for the maintenance states, as instead the costs associated 


with the resource use were sampled. 


Inputs derived from network meta-analyses were parameterised using the simulated 


outputs from the posterior distributions (coda), thus preserving correlation between 


treatment effects.  This was the case for inputs related to response, discontinuation 


and adverse events.   


In the case of response, slight adjustment had to be made to the results in order to 


capture the time dependency of the outcome in the PSA. Because responses at 


weeks 1, 2 and 3 were each analysed in a separate network meta-analysis, the 


simulated outputs from the posterior distributions were only  correlated within each 


time point, but not between or across the different time points.  Furthermore, if 


responses at each time point were varied independently in the PSA, there was a risk 


that the sample for cumulative response at week 2 might be greater than the 


sampled response at week 3, which is illogical.   


In order to overcome these problems the model uses the simulated outputs from the 


posterior distributions from the week 3 NMA, thus preserving correlations between 


treatment effects at this time point.  In order to derive the probability of response at 


week 2, the median point estimates of response from the week 2 NMA were 


compared to the median point estimates of response from the week 3 NMA.  This 


produced an estimate for the proportion of responders at week 3 that had responded 


by week 2.  This value was unique to each drug (except QTP, which was assumed to 


be the same as ARI) and was multiplied by the week 3 simulated value during PSA to 


derive the probability of response by week 2.  The same method was used to 


calculate the probability of response by week 1, comparing results from the week 1 


NMA to the week 2 NMA.  Beta distributions were attached to these response ratios 


using the method of moments and assuming that the standard error was 20% of the 


mean. 


Probabilistic implementation of health state utility values also required some 


adjustment for sampling in order to avoid illogical values.  It was assumed that 


response would always be better than acute mania and that treatment resistant 


bipolar disorder would fall somewhere in between.  Because the confidence intervals 


around the individual health state utility weights are overlapping, there is a risk that 


random sampling could produce estimates that did not fit the assumptions made.  


Therefore, only the utility for response was sampled.  In order to derive the 
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probabilistic value for acute mania and treatment resistant disease, the mean values 


for each were compared to the mean value for response to estimate a multiplier.  


These fixed multipliers were then applied to the sampled value for response.  Thus, 


the relationship between acute mania and response and treatment resistant disease 


and response was preserved in the probabilistic analysis. 
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6.7 Results 


 


Summary of Economic Analysis Results 
 


 In the base case it was found that aripiprazole used at any stage of the 


treatment pathway dominated usual care, where aripiprazole was not used, 


indicating that it is a cost-effective option for the NHS. Aripiprazole used as 


second line therapy after risperidone dominated all other strategies. 


 It should be noted that generic forms of aripiprazole are due to reach the 


market in 2014 and therefore aripiprazole will become even more cost-


effective in the future. 


 The model is robust and not sensitive to changes in the majority of 


parameters. The key driver of the cost-effectiveness model was shown by 


deterministic sensitivity analysis to be the response rates at week 3. A higher 


response rate over the first 3 weeks of treatment results in patients leaving 


hospital earlier, which has both cost and health-related quality of life 


(HRQoL) benefits. Given the evidence available, aripiprazole is associated 


with a favourable response rate at some timepoints in the first three weeks of 


treatment compared to the comparators, which has health and cost benefits 


for all aripiprazole strategies in the base case. 


 The probabilistic sensitivity analysis (PSA) showed that there is some 


uncertainty surrounding the base case ICERs, which is unsurprising given 


the lack of statistically significant differences in response rates between the 


four atypical antipsychotics. For all three aripiprazole strategies the majority 


of the PSA iterations indicated cost-effectiveness or dominance. 
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Clinical outcomes from the model 


6.7.1 For the outcomes highlighted in the decision problem (see 


section 4), 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 main efficacy and transition data used in the model were taken from an indirect 


comparison of the pivotal clinical trials for the comparators. The clinical outcomes 


applied in the model are presented in Section 5.7 and a table of the data inputs used 


is given in Section 6.3.6. No long-term survival outcomes were available from clinical 


trials and therefore cannot be compared to the outcomes in the model. The inputs 


used to inform the transition probabilities in the model are explored further in 


sensitivity analyses (Section 6.7.7 - 6.7.9) 


6.7.2 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 Markov traces for each strategy can be found on the “S1”, “S2, “S3” and “S4” 


sheets in the provided excel file from cells DA22:EP282. 


6.7.3 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. 


QALY gains are similar across all strategies (Figure B17), with differences between 


strategies arising primarily during first 15 weeks (Figure B18).   
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Figure B17 Expected QALYs for first 6 months of evaluation, per 7 day cycle 
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Strategy 2: Risperidone, Aripiprazole, Quetiapine 
Stretegy 3: Aripiprazole, Risperidone, Quetiapine 
Strategy 4: Risperidone, Quetiapine, Aripiprazole 


 


Figure B18 Expected incremental QALYs compared to usual care (strategy 1) 
for the first 6 months of evaluation, per 7 day cycle 
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6.7.4 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. 


For example: 


The chosen model structure is not set up to report life years and QALYs for clinical 


outcomes and therefore they are not presented. 


6.7.5 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 B71, Table B72 and Table B73 present summaries of the undiscounted QALY 


gains by health state for usual care versus strategies 2, 3 and 4; Table B74, Table 


B75 and Table B76 present summaries of the undiscounted costs by health state for 


usual care also versus strategies 2, 3 and 4. Undiscounted QALYs and costs had to 


be displayed here due to the way the model had been structured. 


The chosen model structure is not set up to report resource use by category of cost. 


Table B71 Summary of undiscounted QALY gain by health state – Usual care 
versus Strategy 2 


Health state 
QALY 
intervention 
(Strategy 2) 


QALY 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 1.070 1.070 0.000 0.000 0.00% 


Acute First Line 
Wk 2 0.787 0.787 0.000 0.000 0.00% 


Acute First Line 
Wk 3 0.394 0.394 0.000 0.000 0.00% 


Acute First Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Second 
Line Wk1 0.686 0.616 0.069 0.069 0.24% 


Acute Second 
Line Wk 2 0.478 0.466 0.011 0.011 0.04% 


Acute Second 
Line Wk 3 0.264 0.306 -0.041 0.041 0.14% 


Acute Second 
Line Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Third Line 
Wk1 0.400 0.481 -0.081 0.081 0.28% 
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Acute Third Line 
Wk 2 0.302 0.372 -0.070 0.070 0.24% 


Acute Third Line 
Wk 3 0.198 0.193 0.005 0.005 0.02% 


Acute Third Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Therapy 
Resistant - 
Hospitalized 2.837 3.123 -0.286 0.286 0.99% 


Therapy 
Resistant - 
Outpatient 23.259 25.713 -2.453 2.453 8.47% 


Therapy 
Resistant - 
Euthymic Treated 1.721 1.904 -0.183 0.183 0.63% 


Therapy 
Resistant - 
Euthymic Not 
Treated 19.628 21.866 -2.238 2.238 7.73% 


First Line 
Responder 
Observation 3.864 3.864 0.000 0.000 0.00% 


Second Line 
Responder 
Observation 2.426 1.725 0.701 0.701 2.42% 


Third Line 
Responder 
Observation 1.116 1.506 -0.390 0.390 1.35% 


First Line 
Euthymic 4.909 4.909 0.000 0.000 0.00% 


Second Line 
Euthymic 3.150 2.188 0.963 0.963 3.33% 


Third Line 
Euthymic 1.405 1.895 -0.490 0.490 1.69% 


First Line 
Euthymic Not-
treated 85.895 85.895 0.000 0.000 0.00% 


Second Line 
Euthymic Not-
treated 49.513 36.452 13.062 13.062 45.12% 


Third Line 
Euthymic Not-
treated 21.338 29.245 -7.908 7.908 27.31% 


Dead 
0.000 0.000 0.000 0.000 0.00% 


Total QALYs 
225.642 224.971 0.671 28.952 100.00% 


QALY, quality-adjusted life year .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 


 


Table B72 Summary of undiscounted QALY gain by health state – Usual care 
versus Strategy 3 


Health state 
QALY 
intervention 
(Strategy 3) 


QALY 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 1.031 1.070 -0.039 0.039 0.12% 
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Acute First Line 
Wk 2 0.719 0.787 -0.068 0.068 0.20% 


Acute First Line 
Wk 3 0.398 0.394 0.005 0.005 0.01% 


Acute First Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Second 
Line Wk1 0.721 0.616 0.105 0.105 0.31% 


Acute Second 
Line Wk 2 0.530 0.466 0.063 0.063 0.19% 


Acute Second 
Line Wk 3 0.265 0.306 -0.041 0.041 0.12% 


Acute Second 
Line Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Third Line 
Wk1 0.400 0.481 -0.081 0.081 0.24% 


Acute Third Line 
Wk 2 0.302 0.372 -0.070 0.070 0.21% 


Acute Third Line 
Wk 3 0.198 0.193 0.005 0.005 0.01% 


Acute Third Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Therapy Resistant 
- Hospitalized 2.837 3.123 -0.286 0.286 0.85% 


Therapy Resistant 
- Outpatient 23.259 25.713 -2.453 2.453 7.31% 


Therapy Resistant 
- Euthymic 
Treated 1.721 1.904 -0.183 0.183 0.54% 


Therapy Resistant 
- Euthymic Not 
Treated 19.628 21.866 -2.238 2.238 6.67% 


First Line 
Responder 
Observation 3.661 3.864 -0.202 0.202 0.60% 


Second Line 
Responder 
Observation 2.593 1.725 0.868 0.868 2.58% 


Third Line 
Responder 
Observation 1.116 1.506 -0.390 0.390 1.16% 


First Line 
Euthymic 4.790 4.909 -0.119 0.119 0.35% 


Second Line 
Euthymic 3.270 2.188 1.083 1.083 3.23% 


Third Line 
Euthymic 1.405 1.895 -0.490 0.490 1.46% 


First Line 
Euthymic Not-
treated 83.986 85.895 -1.909 1.909 5.69% 


Second Line 
Euthymic Not-
treated 51.415 36.452 14.964 14.964 44.58% 


Third Line 
Euthymic Not-
treated 21.338 29.245 -7.908 7.908 23.56% 


Dead 
0.000 0.000 0.000 0.000 0.00% 
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Total QALYs 
225.585 224.971 0.613 33.569 100.00% 


QALY, quality-adjusted life year .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 


 


Table B73 Summary of undiscounted QALY gain by health state – Usual care 
versus Strategy 4 


Health state 
QALY 
intervention 
(Strategy 4) 


QALY 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 1.070 1.070 0.000 0.000 0.00% 


Acute First Line 
Wk 2 0.787 0.787 0.000 0.000 0.00% 


Acute First Line 
Wk 3 0.394 0.394 0.000 0.000 0.00% 


Acute First Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Second 
Line Wk1 0.616 0.616 0.000 0.000 0.00% 


Acute Second 
Line Wk 2 0.466 0.466 0.000 0.000 0.00% 


Acute Second 
Line Wk 3 0.306 0.306 0.000 0.000 0.00% 


Acute Second 
Line Wk 4 0.000 0.000 0.000 0.000 0.00% 


Acute Third Line 
Wk1 0.512 0.481 0.030 0.030 0.28% 


Acute Third Line 
Wk 2 0.356 0.372 -0.016 0.016 0.15% 


Acute Third Line 
Wk 3 0.197 0.193 0.004 0.004 0.03% 


Acute Third Line 
Wk 4 0.000 0.000 0.000 0.000 0.00% 


Therapy 
Resistant - 
Hospitalized 2.837 3.123 -0.286 0.286 2.62% 


Therapy 
Resistant - 
Outpatient 23.259 25.713 -2.453 2.453 22.45% 


Therapy 
Resistant - 
Euthymic Treated 1.721 1.904 -0.183 0.183 1.67% 


Therapy 
Resistant - 
Euthymic Not 
Treated 19.628 21.866 -2.238 2.238 20.48% 


First Line 
Responder 
Observation 3.864 3.864 0.000 0.000 0.00% 


Second Line 
Responder 
Observation 1.725 1.725 0.000 0.000 0.00% 


Third Line 
Responder 
Observation 1.806 1.506 0.300 0.300 2.75% 


First Line 4.909 4.909 0.000 0.000 0.00% 
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Euthymic 


Second Line 
Euthymic 2.188 2.188 0.000 0.000 0.00% 


Third Line 
Euthymic 2.333 1.895 0.438 0.438 4.01% 


First Line 
Euthymic Not-
treated 85.895 85.895 0.000 0.000 0.00% 


Second Line 
Euthymic Not-
treated 36.452 36.452 0.000 0.000 0.00% 


Third Line 
Euthymic Not-
treated 34.226 29.245 4.980 4.980 45.57% 


Dead 
0.000 0.000 0.000 0.000 0.00% 


Total QALYs 
225.548 224.971 0.577 10.928 100.00% 


QALY, quality-adjusted life year .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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Table B74 Summary of undiscounted costs by health state – Usual care versus 
Strategy 2 


Health state 
Cost 
intervention 
(Strategy 2) 


Cost 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 £6,998.97 £6,998.97 £0.00 £0.00 0.00% 


Acute First Line 
Wk 2 £5,143.56 £5,143.56 £0.00 £0.00 0.00% 


Acute First Line 
Wk 3 £2,571.20 £2,571.20 £0.00 £0.00 0.00% 


Acute First Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Acute Second 
Line Wk1 £4,724.56 £4,210.14 £514.43 £514.43 4.53% 


Acute Second 
Line Wk 2 £3,242.44 £3,186.64 £55.80 £55.80 0.49% 


Acute Second 
Line Wk 3 £1,792.88 £2,088.80 -£295.91 £295.91 2.61% 


Acute Second 
Line Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Acute Third Line 
Wk1 £2,733.51 £3,284.62 -£551.11 £551.11 4.86% 


Acute Third Line 
Wk 2 £2,067.17 £2,540.65 -£473.48 £473.48 4.17% 


Acute Third Line 
Wk 3 £1,353.81 £1,318.51 £35.31 £35.31 0.31% 


Acute Third Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Therapy 
Resistant - 
Hospitalized £16,920.35 £18,626.42 -£1,706.06 £1,706.06 15.03% 


Therapy 
Resistant - 
Outpatient £4,923.71 £5,442.84 -£519.13 £519.13 4.57% 


Therapy 
Resistant - 
Euthymic Treated £155.59 £172.11 -£16.51 £16.51 0.15% 


Therapy 
Resistant - 
Euthymic Not 
Treated £919.87 £1,024.73 -£104.86 £104.86 0.92% 


First Line 
Responder 
Observation £20,493.93 £20,493.93 £0.00 £0.00 0.00% 


Second Line 
Responder 
Observation £13,362.92 £9,568.71 £3,794.21 £3,794.21 33.43% 


Third Line 
Responder 
Observation £6,192.80 £8,345.40 -£2,152.61 £2,152.61 18.96% 


First Line 
Euthymic £439.29 £439.29 £0.00 £0.00 0.00% 


Second Line 
Euthymic £405.82 £279.34 £126.48 £126.48 1.11% 


Third Line 
Euthymic £179.53 £203.04 -£23.52 £23.52 0.21% 
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First Line 
Euthymic Not-
treated £4,019.30 £4,019.30 £0.00 £0.00 0.00% 


Second Line 
Euthymic Not-
treated £2,317.82 £1,706.23 £611.59 £611.59 5.39% 


Third Line 
Euthymic Not-
treated £999.12 £1,369.34 -£370.22 £370.22 3.26% 


Dead 
£0.00 £0.00 £0.00 £0.00 0.00% 


Total Cost 
£101,958.17 £103,033.75 -£1,075.59 £11,351.22 100.00% 


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 


 


Table B75 Summary of undiscounted costs by health state – Usual care versus 
Strategy 3 


Health state 
Cost 
intervention 
(Strategy 3) 


Cost 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 £7,098.92 £6,998.97 £99.96 £99.96 0.76% 


Acute First Line 
Wk 2 £4,876.57 £5,143.56 -£267.00 £267.00 2.04% 


Acute First Line 
Wk 3 £2,699.02 £2,571.20 £127.83 £127.83 0.97% 


Acute First Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Acute Second 
Line Wk1 £4,717.02 £4,210.14 £506.88 £506.88 3.87% 


Acute Second 
Line Wk 2 £3,463.35 £3,186.64 £276.72 £276.72 2.11% 


Acute Second 
Line Wk 3 £1,729.68 £2,088.80 -£359.12 £359.12 2.74% 


Acute Second 
Line Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Acute Third Line 
Wk1 £2,733.51 £3,284.62 -£551.11 £551.11 4.20% 


Acute Third Line 
Wk 2 £2,067.17 £2,540.65 -£473.48 £473.48 3.61% 


Acute Third Line 
Wk 3 £1,353.81 £1,318.51 £35.31 £35.31 0.27% 


Acute Third Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Therapy 
Resistant - 
Hospitalized £16,920.35 £18,626.42 -£1,706.06 £1,706.06 13.01% 


Therapy 
Resistant - 
Outpatient £4,923.71 £5,442.84 -£519.13 £519.13 3.96% 


Therapy 
Resistant - 
Euthymic Treated £155.59 £172.11 -£16.51 £16.51 0.13% 
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Therapy 
Resistant - 
Euthymic Not 
Treated £919.87 £1,024.73 -£104.86 £104.86 0.80% 


First Line 
Responder 
Observation £20,148.34 £20,493.93 -£345.59 £345.59 2.64% 


Second Line 
Responder 
Observation £13,764.17 £9,568.71 £4,195.47 £4,195.47 32.00% 


Third Line 
Responder 
Observation £6,192.80 £8,345.40 -£2,152.61 £2,152.61 16.42% 


First Line 
Euthymic £616.56 £439.29 £177.27 £177.27 1.35% 


Second Line 
Euthymic £292.86 £279.34 £13.52 £13.52 0.10% 


Third Line 
Euthymic £179.53 £203.04 -£23.52 £23.52 0.18% 


First Line 
Euthymic Not-
treated £3,929.93 £4,019.30 -£89.36 £89.36 0.68% 


Second Line 
Euthymic Not-
treated £2,406.85 £1,706.23 £700.62 £700.62 5.34% 


Third Line 
Euthymic Not-
treated £999.12 £1,369.34 -£370.22 £370.22 2.82% 


Dead 
£0.00 £0.00 £0.00 £0.00 0.00% 


Total Cost 
£102,188.76 £103,033.75 -£845.00 £13,112.12 100.00% 


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 


 


Table B76 Summary of undiscounted costs by health state – Usual care versus 
Strategy 4 


Health state 
Cost 
intervention 
(Strategy 4) 


Cost 
comparator 
(Usual Care) 


Increment 
Absolute 
increment 


% absolute 
increment 


Acute First Line 
Wk1 £6,998.97 £6,998.97 £0.00 £0.00 0.00% 


Acute First Line 
Wk 2 £5,143.56 £5,143.56 £0.00 £0.00 0.00% 


Acute First Line 
Wk 3 £2,571.20 £2,571.20 £0.00 £0.00 0.00% 


Acute First Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Acute Second 
Line Wk1 £4,210.14 £4,210.14 £0.00 £0.00 0.00% 


Acute Second 
Line Wk 2 £3,186.64 £3,186.64 £0.00 £0.00 0.00% 


Acute Second 
Line Wk 3 £2,088.80 £2,088.80 £0.00 £0.00 0.00% 


Acute Second 
Line Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 
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Acute Third Line 
Wk1 £3,526.65 £3,284.62 £242.03 £242.03 5.19% 


Acute Third Line 
Wk 2 £2,418.78 £2,540.65 -£121.87 £121.87 2.61% 


Acute Third Line 
Wk 3 £1,336.60 £1,318.51 £18.09 £18.09 0.39% 


Acute Third Line 
Wk 4 £0.00 £0.00 £0.00 £0.00 0.00% 


Therapy 
Resistant - 
Hospitalized £16,920.35 £18,626.42 -£1,706.06 £1,706.06 36.57% 


Therapy 
Resistant - 
Outpatient £4,923.71 £5,442.84 -£519.13 £519.13 11.13% 


Therapy 
Resistant - 
Euthymic Treated £155.59 £172.11 -£16.51 £16.51 0.35% 


Therapy 
Resistant - 
Euthymic Not 
Treated £919.87 £1,024.73 -£104.86 £104.86 2.25% 


First Line 
Responder 
Observation £20,493.93 £20,493.93 £0.00 £0.00 0.00% 


Second Line 
Responder 
Observation £9,568.71 £9,568.71 £0.00 £0.00 0.00% 


Third Line 
Responder 
Observation £9,951.61 £8,345.40 £1,606.20 £1,606.20 34.43% 


First Line 
Euthymic £439.29 £439.29 £0.00 £0.00 0.00% 


Second Line 
Euthymic £279.34 £279.34 £0.00 £0.00 0.00% 


Third Line 
Euthymic £300.69 £203.04 £97.65 £97.65 2.09% 


First Line 
Euthymic Not-
treated £4,019.30 £4,019.30 £0.00 £0.00 0.00% 


Second Line 
Euthymic Not-
treated £1,706.23 £1,706.23 £0.00 £0.00 0.00% 


Third Line 
Euthymic Not-
treated £1,602.60 £1,369.34 £233.26 £233.26 5.00% 


Dead 
£0.00 £0.00 £0.00 £0.00 0.00% 


Total Cost 
£102,762.56 £103,033.75 -£271.20 £4,665.67 100.00% 


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 


 


Base-case analysis 


6.7.6 Please present your results in the following table. List interventions 


and comparator(s) from least to most expensive and present ICERs 
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in comparison with baseline (usually standard care) and then 


incremental analysis ranking technologies in terms of dominance 


and extended dominance.  


Table B77 presents the base-case results versus usual care (strategy 1), while Table 


B78 presents the incremental analysis by cost (both with discounted costs and 


QALYs). It can be seen in the base-case that aripiprazole used at any stage of the 


treatment pathway is dominant to usual care, and is therefore a cost-effective option 


for the NHS. Aripiprazole used as second line therapy after risperidone has the 


lowest ICER and dominates all other strategies. 


Table B77 Base-case results – All Strategies vs. Usual Care 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost per 
QALY) vs. Usual Care 


Usual Care 
(Strategy 1) £75,066 2.51637     


 


Second Line 
(Strategy 2) £74,133 2.52466 -£932 0.00830 


Dominant 


First Line 
(Strategy 3) £74,379 2.52348 -£686 0.00712 


Dominant 


Third Line 
(Strategy 4) £74,888 2.52297 -£178 0.00660 


Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Table B78 Base-case results – Incremental Analysis 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) 


Incremental 
QALYs 


ICER (£) incremental 
(QALYs) 


Second Line 
(Strategy 2) £74,133 2.52466     


  


First Line 
(Strategy 3) £74,379 2.52348 £246 -0.00118 


Dominated 


Third Line 
(Strategy 4) £74,888 2.52297 £508 -0.00052 


Dominated 


Usual Care 
(Strategy 1) £75,066 2.51637 £178 -0.00660 


Dominated 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 
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Sensitivity analyses 


6.7.7 Please present results of deterministic sensitivity analysis. 


Consider the use of tornado diagrams.  


All inputs described in Section 6.6.2 were varied in a one way deterministic sensitivity 


analysis. Where appropriate, a tornado diagram was generated to demonstrate the 


effect on the ICER of varying these parameters; the top 25 parameters that 


influenced the ICER are presented.  


The results of the deterministic sensitivity analysis are further discussed below and in 


Section 6.7.10. 


Usual Care versus Strategy 2 


When comparing strategy 2 (aripiprazole second line) to usual care, the majority of 


ICERs remained dominant when the parameters were varied in isolation, except: 


 Prob. response Wk 3: ARP  


Strategy 2 was inferior to usual care at the lower limit of aripiprazole 


effectiveness (incremental cost = £227, incremental QALYs = -0.00554). 


 Prob. response Wk 3: OLA  


Strategy 2 had an ICER of £86,790 per QALY versus usual care for the upper 


limit of effectiveness of olanzapine (incremental cost = £630, incremental 


QALYs = -0.00303). 


 


Usual Care versus Strategy 3 


When comparing strategy 3 (aripiprazole first line) to usual care, the majority of 


ICERs remained dominant when the parameters were varied in isolation, except for 


those listed in Table B79. 


Table B79: Deterministic sensitivity analysis results for strategy 3 versus usual care 
(parameters that changed the ICER from dominant) 


Variable Change 
Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost per 
QALY) vs. Usual Care 


Response at week 3 - 
ARP 


-30% £1,694 -0.00796 Inferior 


Response at week 3 – RIS 
 


+30% £1,381 0.00166 £833,270 


Response at week 3 - OLA 
 


+30% -£384 -0.00421 Inferior 


Probability of response at 
week 2 - ARP 


-30% £167 0.00604 £27,694 
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Proportion of wk 3 
responders responding by 
wk 2 - ARP 


-30% £399 0.00576 £69,258 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Usual Care versus Strategy 4 


When comparing strategy 4 (aripiprazole third line) to usual care, the majority of 


ICERs remained dominant when the parameters were varied in isolation, except for 


those listed in Table B80. 


Table B80: Deterministic sensitivity analysis results for strategy 4 versus usual care 
(parameters that changed the ICER from dominant) 


Variable Change 
Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost per 
QALY) vs. Usual Care 


Response at week 3 - 
ARP 


-30% £121 -0.0059 Inferior 


Response at week 3 - 
OLA 


+30% £124 -0.0047 Inferior 


Probability of response 
at week 2 - ARP 


-30% £161 0.0062 £26,086 


Probability of response 
at week 1 - ARP 


-30% £11 0.0064 £1,701 


Proportion of wk 3 
responders responding 
by wk 2 - ARP 


-30% £350 0.0060 £58,756 


Proportion of wk 2 
responders responding 
by wk 1 - ARP 


-30% £11 0.0064 £1,706 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


6.7.8 Please present the results of a PSA, and include scatter plots and 


cost-effectiveness acceptability curves.  


A PSA was performed as described in Section 6.6.3. The scatter plots of aripiprazole 


second line, first line, and third line versus no aripiprazole are presented in Figure 


B19, Figure B20 and Figure B21, respectively. 
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Figure B19 Scatter plot of strategy 2 (aripiprazole second line) vs Strategy 1 
(usual care) 
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Figure B20 Scatter plot of strategy 3 (aripiprazole first line) vs Strategy 1 (usual 
care) 
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Figure B21 Scatter plot of strategy 4 (aripiprazole third line) vs Strategy 1 
(usual care) 
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The scatter plots indicate that there is some uncertainty surrounding the expected 


ICERs, which is unsurprising given the lack of statistically significant differences in 


response rates between the four atypical antipsychotics. For all three aripiprazole 


strategies the majority of the PSA iterations lie in the lower half of the north-east 


quadrant (indicating cost-effectiveness) and the south-east quadrant (indicating 


dominance). 
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6.7.9 Please present the results of scenario analysis. Include details of 


structural sensitivity analysis. 


10 mg dose aripiprazole 


Efficacy and safety from the NMA run only on the 10 mg arm of the trial was 


incorporated into a scenario analysis (Section 5.7.6), as well as the costs of the 10 


mg dose. 


As can be seen from Table B81, the second and third line aripiprazole strategies are 


no longer dominant. 


Table B81 Scenario analysis of 10 mg dose 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (QALYs) vs. 
Usual Care 


Usual Care 
(Strategy 1) 


£75,015 2.51658    


Second Line 
(Strategy 2) 


£74,815 2.51991 -£200 0.00334 Dominant 


First Line 
(Strategy 3) 


£75,741 2.51858 £726 0.00200 £363,571 


Third Line 
(Strategy 4) 


£75,125 2.51865 £110 0.00208 £52,952 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Efficacy and safety results from the NMA including all studies 


A sensitivity analysis of the NMA was run to include all studies, including the small 


co-morbid ADHD aripiprazole trial NCT00116259 (Tramontina 200957). The result of 


including studies outside of the pivotal four RCTs was to increase the uncertainty in 


the NMA and to alter the efficacy results for aripiprazole (Section 9.15, Appendix 15). 


For completeness, the effect of using these results instead of the results derived only 


from the four pivotal RCTs has been investigated and is presented in Table B82. 


Second line aripiprazole remains dominant compared to usual care. First line 


aripiprazole is inferior to usual care and the ICER for third line aripiprazole versus 


usual care is high; however, these results must be treated with caution due to the 


uncertainty created in the NMA results by the inclusion of small trials. 
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Table B82 Scenario analysis with NMA sensitivity analysis results 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (QALYs) vs. 
Usual Care 


Usual Care 
(Strategy 1) 


£72,352 2.53187    


Second Line 
(Strategy 2) 


£72,178 2.53391 -£173 0.00204 Dominant 


First Line 
(Strategy 3) 


£73,164 2.53173 £812 -0.00014 Inferior 


Third Line 
(Strategy 4) 


£72,441 2.53284 £89 0.00097 £91,773 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Manic Symptom utilities from Revicki 200587 


As an alternative to Hayhurst 200694, the utilities from Revicki 200587 were 


investigated for the states defined by the level of manic symptoms. The utility 


multipliers derived from Revicki 2005 for each of these states are presented below in 


Table B83. The model results when these utilities are used are presented in Table 


B84. The use of the Revicki utilities for manic symptoms does not alter the ICERs 


considerably from the base case. 
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Table B83 Summary of Revicki 2005 quality-of-life values for scenario analysis 


State Age of 
population 


Proportion 
male in 
population 


General 
populatio
n utility 


Reported 
utility for 
health state, 
mean (SE) 


Utility 
multiplier 


(φ) 


Reference in 
submission 


Justification 


Acute mania 42.4 0.445 0.890 0.230 0.259 Revicki 
2005


87 
Utility for inpatient mania with moderate 
symptoms 


Responder 
observation 


42.4 0.445 0.890 0.756 0.849 Revicki 
2005


87
 


Stable state utility - weighted mean of 
risperidone and olanzapine treatment, 
plus a decrement of 0.07 (Glennie 1999) 
for hospitalisation 


Euthymic treated 42.4 0.445 0.890 0.830 0.933 Revicki 
2005


87
 


Utility for stable state with risperidone 
treatment 


Euthymic not 
treated 


42.4 0.445 0.890 0.740 0.832 Revicki 
2005


87
 


Utility for stable state with no treatment. 
Can change to equal euthymic treated if 
necessary 


Therapy resistance 
- inpatient 


42.4 0.445 0.890 0.260 0.292 Revicki 
2005


87
 


Inpatient mania - mild symptoms 


Therapy resistance 
- outpatient 


42.4 0.445 0.890 0.600 0.674 Revicki 
2005


87
 


Outpatient mania - weighted mean of 
risperidone and olanzapine treatment. 


Hospitalisation     0  No hospitalisation multiplier was used, as 
the utilities from Revicki 2005 were 
derived from inpatient and outpatient 
populations, thus meaning that the 
impact of hospitalisations has already 
been taken into account (apart from for 
the responder observation state) 
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Table B84 Scenario analysis with manic symptom utilities from Revicki 2005 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (QALYs) vs. 
Usual Care 


Usual Care 
(Strategy 1) £75,066 2.01152     


 


Second Line 
(Strategy 2) £74,133 2.02172 -£932 0.01020 


Dominant 


First Line 
(Strategy 3) £74,379 2.02160 -£686 0.01009 


Dominant 


Third Line 
(Strategy 4) £74,888 2.01838 -£178 0.00686 


Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Weight gain utility from Revicki 200587 


As an alternative to Boyle 201097, the decrement for weight gain from Revicki 200587 


was investigated. The utility decrement reported by Revicki 2005 for weight gain in 


an adult bipolar population was 0.066.87 This was taken from the general population 


utility calculated for the Revicki 2005 population (0.890), and the φ of 0.926 was then 


calculated by comparing this value back to the general population value. 


The model results when this utility multiplier is used are presented in Table B85. The 


use of the Revicki utility for weight gain does not alter the ICERs considerably from 


the base case. 


Table B85 Scenario analysis with weight gain utility from Revicki 2005 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (QALYs) vs. 
Usual Care 


Usual Care 
(Strategy 1) £75,066 2.51765     


 


Second Line 
(Strategy 2) £74,133 2.52522 -£932 0.00757 


Dominant 


First Line 
(Strategy 3) £74,379 2.52403 -£686 0.00638 


Dominant 


Third Line 
(Strategy 4) £74,888 2.52377 -£178 0.00612 


Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


Changing the Order of the Reference Treatment Strategy 


A scenario analysis was conducted to assess the influence of changing the order of 


the base case treatment strategy to swap the position of quetiapine and olanzapine 


in second and third line treatment.  
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Table B86 shows the treatment strategies used in the scenario analyses; in usual 


care risperidone is still used a first line, olanzapine is used as second line and 


quetiapine is used as third line. 


Table B86: Scenario Analysis – Changing treatment strategy 


 Strategy 1 
(Usual care) 


Strategy 2 Strategy 3 Strategy 4 


First line RIS RIS ARI RIS 


Second line OLA ARI RIS OLA 


Third line QTP OLA OLA ARI 


 


Table B87 provides the cost and QALY results for the treatment strategy scenario 


analysis. All strategies incorporating aripiprazole were dominant versus usual care. 


Table B87 Scenario analysis results vs. Usual Care 


Technologies 
Total 
costs (£) 


Total 
QALYs 


Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (QALYs) vs. 
Usual Care 


Usual Care 
(Strategy 1) £74,687 2.51672     


  


Second Line 
(Strategy 2) £73,856 2.52778 -£831 0.01106 


Dominant 


First Line 
(Strategy 3) £74,102 2.52660 -£585 0.00988 Dominant 


Third Line 
(Strategy 4) £74,214 2.52630 -£473 0.00958 


Dominant 


ICER, incremental cost-effectiveness ratio; LYG, life years gained; QALYs, quality-adjusted life years 


 


6.7.10 What were the main findings of each of the sensitivity analyses? 


Deterministic Sensitivity Analysis 


When the parameters in the model were varied in a one-way analysis, the main 


parameters that influenced the ICER in such a way that the intervention became not 


cost effective were the rates of response applied during the acute treatment phase. 


For strategy 2, only the lower limit of the week 3 response rates for aripiprazole and 


the upper limit of the week 3 response rate for olanzapine affected the dominance of 


the strategy versus usual care. Similarly for strategies 3 and 4, the probabilities of 


response at weeks 3, 2 and 1 were identified as a key influence on the ICER. This 


was expected, as the response rate during the acute inpatient phase is the key driver 


of the transition probabilities between states, and therefore variations in these rates 


will have a significant effect on the ICER.  
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Probabilistic Sensitivity Analysis 


The PSA indicates that there is some uncertainty surrounding the expected ICERs, 


which is unsurprising given the lack of statistically significant differences in response 


rates between the four atypical antipsychotics. For all three aripiprazole strategies 


the majority of the PSA iterations indicate cost-effectiveness or dominance. 


Scenario Analysis 


The ICERs for all three aripiprazole strategies were stable to changes in the source 


of utilities and the order of treatment in usual care. Second line aripiprazole remained 


dominant or cost-effective (ICER <£20,000 per QALY) versus usual care in all 


scenarios investigated. 


The use of the 10 mg aripiprazole dose (with or without short treatment duration) and 


the NMA results including all possible trials were unfavourable for first and third line 


aripiprazole. However, the cost and QALY differences between the strategies 


remained small in all cases. 


6.7.11 What are the key drivers of the cost-effectiveness results? 


The main drivers of the cost-effectiveness analysis are the response rates associated 


with all treatments over the first 3 weeks of treatment. A favourable response rate 


drives patients to leave hospital earlier, which has both cost and HRQoL benefits. 


The results are sensitive to changes in response rate due to the fact that there was 


no significant difference in rate between any of the four atypical antipsychotics 


(aripiprazole, risperidone, quetiapine and olanzapine). Given the evidence available, 


aripiprazole has a favourable efficacy at some time points in the first 3 weeks of 


treatment compared to the comparators, which drives the model in favour of 


strategies that include aripiprazole. 


6.8 Validation 


6.8.1 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 model was validated and quality assured in the following ways: 
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 All data extracted in the systematic review was double extracted and double 


checked by at least two analysts. 


 The results were found to be aligned with the currently available literature in 


adults.89, 115 The QALY differences between the treatment strategies were 


minimal, reflecting the similar efficacy of all interventions. 


 Key variables were changed systematically in the model to ensure that the 


results responded appropriately in order to internally validate the model.  


 The distribution of patients across health states over time was also assessed. 


It was identified that a large proportion of patients end up in the therapy 


resistance state and therefore it would unfairly disadvantage the treatment 


placed as third line if patient were continue on this. If a patients has not 


responded to 3 lines of atypical antipsychotics it was considered appropriate 


to move them on to lithium as maintenance therapy in therapy resistance, as 


clinical experts stated that these patients would not go untreated (Appendix 


14). 


 The model assumptions and inputs were validated by three clinical experts as 


described in Section 6.3.5 and Appendix 14. 
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6.9 Subgroup analysis 


For many technologies, the capacity to benefit from treatment will differ for 


patients with differing characteristics. This should be explored as part of the 


reference-case analysis by providing separate estimates of clinical and cost 


effectiveness for each relevant subgroup of patients.  


This section should be read in conjunction with NICE’s ‘Guide to the methods 


of technology appraisal’, section 5.10.  


Types of subgroups that are not considered relevant are those based solely 


on the following factors. 


 Individual utilities for health states and patient preference. 


 Subgroups based solely on differential treatment costs for individuals 


according to their social characteristics. 


 Subgroups specified in relation to the costs of providing treatment in 


different geographical locations within the UK (for example, when the costs 


of facilities available for providing the technology vary according to 


location). 


 


6.9.1 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 due to known, biologically plausible, mechanisms, 


social characteristics or other clearly justified factors? Cross-


reference the response to section 5.3.7 


No subgroup analyses are presented in this submission. 


 


6.9.2 Please clearly define the characteristics of patients in the subgroup. 


N/A 
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6.9.3 Please describe how the statistical analysis was undertaken. 


N/A 


 


6.9.4 What were the results of the subgroup analysis/analyses, if 


conducted? Please present results in a similar table as in 


section 6.7.6 (Base-case analysis). 


N/A 


6.9.5 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 4. 


No 







 


Specification for manufacturer/sponsor submission of evidence Page 242 of 330 


6.10 Interpretation of economic evidence  


6.10.1 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 previous cost-effectiveness analysis has been performed that compares atypical 


antipsychotic treatment regimens for paediatric bipolar I disorder. Therefore there is 


no directly comparable literature to compare this de novo economic evaluation to. 


A recent meta-analysis has been published that looked at the RCTs used in the 


network meta-analysis in this submission (Liu 2011). This analysis combined all the 


trial data for the antipsychotics, rather than assessing the differences between them. 


The forest plots presented in this meta-analysis do, however, corroborate the lack of 


statistically significant differences between the four atypical antipsychotics in terms of 


YMRS response by study endpoint.  


Several economic evaluations were identified that compared two or more atypical 


antipsychotics for adult bipolar disorder: 


 One evaluation was performed in the Spanish healthcare setting and found 


that aripiprazole was associated with lower rates of hospitalisation and cost 


savings compared to risperidone, olanzapine and quetiapine, as well as 


ziprasidone.115 This analysis, although it was not specific to the treatment of 


manic episodes of bipolar, does support the conclusion that aripiprazole may 


have economic benefits over the other atypical antipsychotics. 


 Bridle 2005 assessed the cost-effectiveness of quetiapine and olanzapine (as 


well as lithium, valproate and haloperidol) in the UK setting for the treatment 


of mania associated with bipolar disorder in adults.89 They found that 


olanzapine dominated quetiapine, but the cost and QALY differences were 


small.89 These small incremental costs and QALYs are reflective of the 


current model in children and adolescents. 


 Woodward 2010 performed a cost-effectiveness analysis comparing 


quetiapine extended release tablets in combination with lithium to aripiprazole 


and olanzapine in the US setting.116 Quetiapine in this formulation and setting 


was found to dominate both aripiprazole and olanzapine, but the many 
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differences of this evaluation to the current model presented in this 


submission mean that they are not comparable. 


6.10.2 Is the economic evaluation relevant to all groups of patients who 


could potentially use the technology as identified in the decision 


problem in section 4? 


Yes, the base case analysis includes all bipolar I disorder patients with manic 


episodes who would be eligible for aripiprazole under its expected paediatric licence 


for this condition.  


6.10.3 What are the main strengths and weaknesses of the evaluation? 


How might these affect the interpretation of the results? 


The following strengths of the model have been identified: 


 The model captures the complexity of the treatment and clinical pathway, and 


has been validated by clinical experts.  


 A reliable indirect comparison of the four atypical antipsychotics was able to 


be made for the first 3 weeks of treatment. Each agent had been assessed in 


a large, well-designed RCT and all these RCTs were deemed to be 


comparable for indirect comparison purposes. 


 


The following weaknesses of the model have been identified: 


 The lack of head-to-head data means that uncertainty remains over the 


relative effectiveness of the atypical antipsychotics for the treatment of acute 


manic episodes of bipolar I disorder in children and adolescents. 


 The use of the safety data from the whole population of the pivotal 


aripiprazole trial (aged 10-17) in the NMA and therefore in the model is a 


limitation, as the safety profile of aripiprazole is more favourable in the older 


age group of 13-17 years old than in the younger age group (10-12). The 


current approach in the model is therefore a conservative approach for 


aripiprazole. If the safety data from the 13-17 year old subgroup data could be 


used in the model, this would make the model more reflective of clinical 


practice and it would be expected to be more favourable for aripiprazole. This 


was not possible in the current model due to the fact that the subgroup data 
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came available too late in the submission process to be incorporated into the 


NMA and model. 


 The lack of long term data for the comparator atypical antipsychotics 


(particularly for adverse events) in children and adolescents meant that the 


model is driven by the acute phase. This is not a major weakness, however, 


as aripiprazole is being appraised for the acute treatment of manic episodes 


rather than the maintenance phase. Although the maintenance phase was 


modelled in order to reflect true clinical practice, it should not drive the model 


to inform a decision about acute phase treatment. 


 The lack of data on the relapse rate after discontinuing treatment after 12 


weeks is a limitation of the model. This has been investigated in deterministic 


sensitivity analysis and found not to affect the final conclusions. 


 The lack of utility and resource use data specifically for children and 


adolescents is another weakness of the model. The adult utility data has been 


adjusted to a child population and the resource use data has been taken from 


the opinion of UK experts in child and adolescent psychiatry (Appendix 14). 


However, more robust data collected in a clinical study would be desirable. 


 The YMRS response was the only tool from the clinical trial data that was 


appropriate to use to model treatment decisions regarding switching 


treatments. However, in clinical practice switching of treatment is not decided 


on YMRS response. It could be that clinicians actually keep patients on 


treatment if they have a partial response. This would explain why the model 


accrues more patients in the therapy resistant state than would be expected 


to have failed three lines of treatment in clinical practice. However, without 


real-life data on switching treatment practice, the model cannot be adapted. 


 


6.10.4 What further analyses could be undertaken to enhance the 


robustness/completeness of the results? 


Due to the fact the age subgroup data became available too late in the submission 


process, it was not possible to include the safety data for the 13-17 year old 


subgroup in the NMA and model. The model would be made more robust if this 


additional analysis could be performed. 


A simpler model structure that does not assess 3 lines of treatment, but simply 


compares the four atypical antipsychotics against each other may also be useful to 
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inform on the small differences between each individual treatment. If utility could 


accurately be mapped to YMRS score, a model that assesses change in YMRS 


score, than relying on the dichotomous response or non-response switch, could also 


be informative to better differentiate between the effectiveness of the atypical 


antipsychotics. 


Several analyses were not possible due to the lack of data. Therefore the following 


data generation may be required in order to enhance the robustness of the model: 


 Head-to-head effectiveness data for the aripiprazole versus the other 


antipsychotics. 


 Data on relapse rates after discontinuation of treatment for all comparators. 


 UK-specific data to inform the usual treatment pathway of paediatric bipolar 


disorder.  


 Utility data for UK children experiencing manic episodes of bipolar I disorder. 


 Further long term data on prevention of recurrent episodes in children and 


adolescents, both for aripiprazole and for other agents. 


 


Although the analyses mentioned above could make the model more robust, 


consideration should be given to the expected impact of this information, which given 


the small QALY differences between the comparators and the small patient 


population is likely to be low. 
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Section C – Implementation 


7 Assessment of factors relevant to the NHS and 


other parties  


The purpose of this section is to provide an analysis of any factors relevant to 


the NHS and other parties that may fall outside the remit of the assessments 


of clinical effectiveness and cost effectiveness. This will allow the subsequent 


evaluation of the budget impact analysis. Such factors might include issues 


relating to service organisation and provision, resource allocation and equity, 


societal or ethical issues, plus any impact on patients or carers.  


 


7.1 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. 


The Office of National Statistics (ONS) reports that there were 3,409,849 13-17 year 


olds in England and Wales in 2011.117 Based on the projected population percentage 


change for this age group in England for each year from 2011 to 2017 (Table C1)118, 


the total expected number of people aged 13-17 in England and Wales were 


calculated for the next 5 years (Table C2).  Using these values, the number of 


Summary of Budget Impact 
 


 From 2012-2016, the estimated number of children and adolescents with 


bipolar disorder in England and Wales eligible for treatment ranged from 150 


to 154 per year. 


 The estimated annual impact of aripiprazole, following its recommendation, is 


10% for the first year, which tapered off to 0% in the fifth year. 


 Considering the different treatment, monitoring and adverse event costs 


across the atypical antipsychotics, the recommendation of aripiprazole would 


be expected to have a budget impact of £34,475 over the next 5 years. 


 Considering the overall NHS budget, this budget impact can be considered 


as minimal. 
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patients eligible for treatment was calculating using incidence and prevalence data of 


bipolar disorder in this population. 


Table C1: Projected percentage population changes from 2011 to 2017 for 
children aged 13-17 in England118 
 2011-


2012 
2012-
2013 


2013-
2014 


2014-
2015 


2015-2016 2016-2017 


Percentage 
population 
change -1.21% -1.22% -1.82% -2.34% -1.45% -0.61% 


 


Incidence 


Under the new licence, 100% of the new patient cohort each year are considered 


eligible for treatment. An incidence rate of 0.00091% per year was employed in the 


budget impact model. This incidence was calculated using data from a surveillance 


study of paediatric bipolar disorder in the UK and Republic of Ireland.119 The study 


showed that there were an estimated 42 cases of paediatric bipolar disorder (defined 


as onset <16 years) in the year leading up to July 2010.119 Following the application 


of this incidence to the 2010 population of 10-15 year olds in these two countries 


(UK:4,303,300; ROI:342,974120), an incidence rate of 0.00091% was established, 


which could then be applied to the populations of England and Wales alone. As this 


incidence excludes 16 and 17 year olds, it is recognised that this may represent an 


underestimation of the true incidence. 


Prevalence 


A retrospective review of patients evaluated at Maudsley Hospital in South London 


identified 38 cases of paediatric bipolar disorder over 22 years, which was 


approximately 1.7 cases per year for a specialist psychiatric centre.121 Given that 


there are approximately 80 child and adolescent mental health inpatient units in 


England and Wales,41 this gave an estimate of 136 hospitalised cases seen per year. 


However, the results of this study are from 1996 and may not accurately reflect the 


current prevalence of paediatric bipolar disorder in England and Wales. Therefore, 


the incidence rate of 0.00091% was applied to the population of 13-17 year olds each 


year from 1996 to 2017,122 which was then added to the prevalence of the each prior 


year (starting at 136 in 1996). Additionally, it was assumed that the prevalence rate 


did not include any children below the age of 13, as this would be rare in the UK and 


therefore that the rate could be applied to the population aged 13-17. It was also 
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assumed that the prevalence would decrease by 1/5 each year, as this proportion of 


patients would turn 18 and would not be eligible for treatment as children.  


It was assumed that 30% of patients would relapse within the first year and therefore 


receive two courses of treatment in that year. It was further assumed that 30% of 


prevalent patients would relapse each year and require a course of treatment. The 


relapse rate was derived from expert opinion (Appendix 14) and matched the relapse 


used in the economic model for the “euthymic, not treated” state (see Section 6.3.5). 


Therefore, following the addition of the yearly prevalence and incidence values, and 


accounting for the relapse rate and proportion of patients eligible for treatment, 


respectively, the estimated numbers of patients starting treatment each year are 


summarised in Table C2 below. 


Table C2: The proportion of children and adolescents eligible for treatment  
 Year 1 Year 2 Year 3 Year 4 Year 5 Reference 


England and 
Wales 
population 13-
17 years 


3,327,493 3,266,933 3,190,486 3,144,224 3,125,045 ONS
117, 118


 


Incidence rate 0.00091% 0.00091% 0.00091% 0.00091% 0.00091% Sharma 
2010


119
 


Incidence 30 30 29 29 29  


Prevalence 
154 154 153 151 150 


Sigurdsson 
1999


121
 


Eligible patient population  


Proportion of 
incidence 
patient cohort 
eligible for 
treatment 


100% 100% 100% 100% 100% Assumption 
that all newly 
diagnosed 
patients 
treated with 
one course 
of therapy 


Proportion of 
incidence 
patient cohort 
who would not 
relapse within 
the 1


st
 year 


70% 70% 70% 70% 70% Expert 
opinion 
(Appendix 
14) 


Proportion of 
new patient 
cohort who will 
relapse and 
therefore 
receive 2 
courses of 
treatment in first 
year 


30% 30% 30% 30% 30% Expert 
opinion 
(Appendix 
14) 
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Proportion of 
prevalent 
patients eligible 
for treatment 
(due to relapse) 


30% 30% 30% 30% 30% Expert 
opinion 
(Appendix 
14) 


Results 


Patients starting 
treatment 77 76 75 74 73 


 


 


7.2 What assumption(s) were made about current treatment options 


and uptake of technologies? 


An estimate of the current proportion of antipsychotics prescribed for bipolar disorder 


UK children was adapted from data presented by the Royal College of Psychiatrists, 


which analysed the prescribing prevalence of antipsychotics for any disorder in this 


age group.123 This information was used to calculate the current market share of 


aripiprazole, risperidone, quetiapine and olanzapine. Haloperidol was also included in 


the Royal College of Psychiatrists study; however, as this was not a comparator in 


the initial scope for bipolar I disorder manic episodes, the prescribing prevalence of 


aripiprazole, risperidone, quetiapine and olanzapine were adjusted to exclude this 


antipsychotic. The prescribing prevalence of the current treatment options are 


described in Table C3. 


Table C3: The current treatment options for paediatric bipolar disorder 
 Aripiprazole Risperidone Quetiapine Olanzapine Reference 


Source 
Year 1 13% 65% 8% 14% Royal College of 


Psychiatrists 
prescribing 
estimates for 
under 18s 
2010.


123
 


Year 2 13% 65% 8% 14% 


Year 3 13% 65% 8% 14% 


Year 4 13% 65% 8% 14% 


Year 5 13% 65% 8% 14% 


 


It is important to note that the prescribing prevalence of the current treatment options 


included a range of disorders. Therefore, there are limitations to the market share as 


risperidone is used frequently for autism spectrum disorders in children and 


adolescents, due to its reported high efficacy in adults.124 Decreasing the market 


share for risperidone compared to the other comparators decreases the budget 


impact of aripiprazole recommendation as aripiprazole is the cheapest alternative. 


Therefore, the current market shares are a conservative estimate for aripiprazole’s 


budget impact. 
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Following the recommendation of aripiprazole, the anticipated yearly uptake rate from 


the manufacturers forecast is summarised in Table C4. This uptake rate was applied 


to the market share each year to estimate the market share of aripiprazole in 


subsequent years (see Section 7.3). 


Table C4: The anticipated yearly uptake rate of aripiprazole compared to 
previous year 
 Aripiprazole Reference source 


Year 1 10% Manufacturer forecast 


Year 2 5% Manufacturer forecast 


Year 3 2% Manufacturer forecast 


Year 4 2% Manufacturer forecast 


Year 5 0% Manufacturer forecast 


 


7.3 What assumption(s) were made about market share (when 


relevant)?  


In order to calculate the decrease in the market share of the comparators, which 


occurs in conjunction with the annual aripiprazole uptake, the weightings of each 


comparator were established. This was based on the Royal College of Psychiatrists 


estimation of prescribing prevalence with the exclusion of aripiprazole.123 The 


weightings given to each treatment option are outlined in Table C5. 


Table C5: The prescribing prevalence weightings given to the comparator 
antipsychotics 


Risperidone Quetiapine Olanzapine 


0.747 0.096 0.157 


 


These weightings were then used to provide an estimate of the change in market 


share for each treatment option each year, taking into account the anticipated 


aripiprazole uptake rate. The projected market share for the antipsychotics following 


the recommendation of aripiprazole is summarised in Table C6. 
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Table C6: The annual projected market share of antipsychotics following the 
recommendation of aripiprazole 


 Aripiprazole Risperidone Quetiapine Olanzapine 


Year 1 22.63% 57.79% 7.46% 12.12% 


Year 2 27.63% 54.06% 6.98% 11.33% 


Year 3 32.63% 50.32% 6.49% 10.55% 


Year 4 34.63% 48.83% 6.30% 10.24% 


Year 5 34.63% 48.83% 6.30% 10.24% 


 


7.4 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). 


An additional blood glucose measurement is required for patients starting treatment 


with olanzapine, amounting to a single monitoring cost of £0.81 per patient 


(accounting for inflation from the 2007 value of £0.68100,99) The cost of blood glucose 


monitoring was considered to be equivalent for the rest of the antipsychotics, as 


there was no difference in the NICE recommendations. Additionally, NICE 


recommendations recognise that treating children and adolescents with risperidone is 


associated with an increase in prolactin related adverse events.1 Therefore, the 


monitoring of prolactin was included as an additional cost at a rate of £3.36 per 


treatment course.108 


Due to the fact that no significant difference in effectiveness was found between the 


atypical antipsychotics, the costs associated with hospital stay have not been 


included in the budget impact. 


In line with the economic model, additional costs for somnolence and EPS were not 


included, as costs for these adverse events are likely to be included in the hospital 


costs for each treatment (which are not modelled in the budget impact model due to 


uncertainty). Therefore, only annual costs associated with weight gain were included 


in the budget impact model. The cost of visitations to health care professionals per 


12 week treatment course for weight gain was £250 according the unit costs used in 


the economic model (Table B69) and this was multiplied by the probability of 


experiencing weight gain for each antipsychotic. The costs of weight gain for all 


antipsychotics per 12 week course are shown in Table C7.  
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Table C7: The cost of weight gain in patients treated with antipsychotics 


 Aripiprazole Risperidone Quetiapine Olanzapine 


Probability of 
weight gain 


0.03403 0.04083 0.4032 0.4501 


Cost per 12 week 
course 


£250 £250 £250 £250 


Adjusted cost per 
treatment course 


£8.51 £10.21 £100.80 £112.53 


 


7.5 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 average treatment unit costs per day as used in the cost-effectiveness model 


(Table B67, Section 6.5.5) were used to calculate the costs per 12 week treatment 


course per patient, which are outlined in Table C8. Generic forms of aripiprazole are 


due to be launched in 2014 and therefore a scenario analysis was performed in 


which the acquisition cost of aripiprazole is reduced by 50% in years 3-5 of the 


model. 


The monitoring costs and the unit costs for weight gain are described above in 


Section 7.5. As described previously, it was assumed 30% of patients would have 


two courses of treatment per year, and therefore the cost per treatment course was 


doubled for 30% of patients. 


Table C8: Acquisition, AE, and monitoring costs associated with a 12 week (84 
day) course of the atypical antipsychotics 


Drug name Acquisition AEs (weight 
gain) 


Monitoring 


Aripiprazole Base case:  £430.92 
 
Scenario analysis: 
Years 1-2: £430.92 
Years 3-5: £215.46 


£8.51  


Risperidone £5.04 £10.21 £3.36 


Quetiapine £339.36 £100.80  


Olanzapine £110.88 £112.53 £0.81 


 


7.6 Were there any estimates of resource savings? If so, what were 


they? 
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The increased uptake of aripiprazole leads to a decrease in the number of patients 


treated with risperidone and olanzapine, and therefore reduces monitoring costs, as 


discussed in Section 7.4. Over five years, the total monitoring costs that are saved 


following the recommendation of aripiprazole amounted to £228. Additionally, the 


total savings due to a reduction in the number of adverse events following the 


recommendation of aripiprazole was estimated to be £2,286. 


7.7  What is the estimated annual budget impact for the NHS in 


England and Wales? 


The annual costs associated with the antipsychotics, as outlined in Table C8, were 


applied to the number of patients starting treatment, which was calculated using the 


market share of each antipsychotic and the number of patients starting treatment 


each year. The estimated annual budget impact following the recommendation of 


aripiprazole is shown in Table C9 and the scenario analysis where the generic price 


of aripiprazole is taken into account is shown in Table C10.  


Given the size of the overall NHS budget, a budget impact of £16,785- £30,070 over 


5 years can be considered to be minimal. 


Table C9: The estimated annual budget impact following the recommendation 
of aripiprazole (not incorporating generic aripiprazole price) 


Year Before 
recommendation 


After 
recommendation 


Incremental 


1 £13,477.60 £16,941.38 £3,463.78 


2 £13,357.28 £18,506.57 £5,149.28 


3 £13,186.87 £19,964.99 £6,778.12 


4 £13,037.63 £20,409.18 £7,371.55 


5 £12,924.58 £20,232.21 £7,307.63 


Total £65,983.97 £96,054.33 £30,070.36 


 
Table C10: The estimated annual budget impact following the recommendation 
of aripiprazole incorporating a generic aripiprazole price in years 3-5 


Year Before 
recommendation 


After 
recommendation 


Incremental 


1 £13,477.60 £16,941.38 £3,463.78 


2 £13,357.28 £18,506.57 £5,149.28 


3 £10,536.28 £13,117.62 £2,581.34 


4 £10,417.03 £13,224.37 £2,807.34 


5 £10,326.71 £13,109.71 £2,783.00 


Total £58,114.90 £74,899.65 £16,784.75 
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7.8 Are there any other opportunities for resource savings or 


redirection of resources that it has not been possible to quantify? 


As this budget impact model is being considered from a healthcare perspective, 


rather than a societal perspective, the costs associated with the productivity of 


caregivers was not included. However, the treatment of bipolar symptoms in children 


could allow their parents, carers and teachers to be more productive at work, which 


has implications for the country as a whole. 
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9 Appendices 


9.1 Appendix 1 


9.1.1 Appendix 1a: Studies that estimate the prevalence of 


paediatric bipolar disorder 


A systematic review of paediatric bipolar disorder, conducted in 2005 provided the 


prevalence rates from various countries.39 A summary of these studies is provided in 


Table A4.  







 


Specification for manufacturer/sponsor submission of evidence Page 263 of 330 


Table A4 A summary of the studies estimating the prevalence of paediatric bipolar 
disorder (adapted from Soutullo et al. 2005


39
) 


Country Year of 


publication 


Study 


population, n 


(age, years) 


Prevalence/ 


Incidence 


Sample 


The 


Netherlands 


1997 780 (13-18) 1.9% mania Epidemiological 


Denmark 1992 3250 (<15) 1.2% (39 cases) BD Clinical 


UK 2003 10438 (5-15) 9.5% any DSM-IV 


psychiatric disorder 


0% BD 


Epidemiological 


1999 38 (11-18) 38 cases in 22 


years, 1.7 cases per 


year 


Clinical, inpatients 


and outpatients 


Ireland 2002 102,810 (≥15) 2.2 cases/100,000 


per year of BD with 


psychosis (8 cases) 


Epidemiological, 1
st
 


lifetime episode of 


BD 


Finland 1998 (10-19) 1.7 cases/100,000 


per year 


Clinical, inpatients 


2004 475 (2-18) 1.7% BD (8 cases) Clinical, inpatients 


Spain 2003 714 (<18) 4% BD Clinical, 


outpatients 


India 1997 840 (children 


and adolescents) 


2.5% BD, 21 cases Clinical, inpatients 


1997 119 (10-13) 4.2% BD Clinical, inpatients 


Brazil 2003 35 (<15) 7.2% BD Clinical, 


outpatients 


Turkey 2004 (7-15) 7 cases BD Clinical 


 


Other studies have been identified that report prevalence rates of bipolar disorder in 


children and adolescents. A summary of additional studies is provided in Table A5. 
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Table A5 A summary of additional studies presenting prevalence data of bipolar 
disorder in children and adolescents 


Country Year of 


publication 


Study 


population, n 


(age, years) 


Prevalence/ 


Incidence 


Sample 


France
42


 2009 4165 (12-20) 80/4165. This 


hospital has 30-50% 


of all hospital 


inpatient stays for 


paediatric BD in 


France 


Clinical, inpatients 


Germany
125


 2010 NR 1.91 per 100,000 in 


2007 


Clinical, inpatients 


Oman
126


 2009 5409 (14-18) 0.9% BD 12 month 


prevalence 


Epidemiological 


US
127


 2007 (5-64) 1.3/100,00 in 1996 


7.3/10,000 in 2004 


(Diagnosis rates, BD 


in children) 


Clinical, inpatients 


 


US
128


 1995 1709 (14-18) 1% (primarily bipolar 


II/ cyclothymia) 


5.7% had 


subsyndromal 


symptoms of bipolar 


Epidemiological 


US
129


 2007 962 (0-19 and 


≥20) 


25/100,000  


(1994-95) 


1003/100,000 


(2002-03) 


Clinical, 


outpatients 


 


9.1.2 Appendix 1b 


9.1.2.1 SPC/IFU, scientific discussion or drafts.  


9.2 Appendix 2: Search strategy for section 5.1 


(Identification of studies) 


The following information should be provided. 
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9.2.1 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. 


Databases 
The following databases were searched: 


 MEDLINE – OVID interface 


 MEDLINE In Process – OVID interface 


 EMBASE  - OVID interface 


 EconLit – OVID interface 


 CINAHL – OVID interface 


 PsycINFO – OVID interface 


 The Cochrane Library (including: Cochrane database of systematic reviews 


(Systematic Reviews), Database of Abstracts of Reviews of Effects (Other 


Reviews), Cochrane Central Register of Controlled Trials (Clinical Trials), 


Cochrane Methodology Register (Methods Studies), Health Technology 


Assessment Database (Technology Assessments), NHS Economic 


Evaluation Database (Economic Evaluations)) 
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Search of Congress  Abstracts 
It was checked that abstracts from the following congresses were identified by the 


database search: 


 American Academy of Pediatrics National Conference and Exhibition 


 Congress of the European Academy of Paediatric Societies 


 The Annual Meeting of the European Bipolar Forum 


 Biennial Conference of the International Society for Bipolar Diso\rders 


 International Conference on Bipolar Disorders (ICBD) 


 European College of Neuropsychopharmacology (ECNP) 


 American Psychiatric Association (APA) 


 European Congress of Psychiatry 


 Congress Collegium Internationale Neuro-psychopharmacologicum 


Conference (CINP) 


 American Academy of Child and Adolescent Psychiatry (AACAP) 


 European Psychiatric Association (EPA) 


 European Society for Child and Adolescent Psychiatry (ESCAP) 


 International Society for Pharmacoeconomics and Outcomes Research 


(ISPOR) 


9.2.2 The date on which the search was conducted. 


19th January 2012 


9.2.3 The date span of the search. 


1st September 2005- 19th January 2012 


9.2.4 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). 


The search terms were taken from the previous systematic review commissioned by 


NICE in 2005. The differences to the previous review are as follows: 


 The search terms on bipolar disorder from this review have been adapted for 


use in the Cochrane library  
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 The term “Epidemiologic study characteristics/” has been added to the RCT 


filter in order to also capture non-RCTs 


 Filters for studies on children and adolescents have been added to the RCT 


and non-RCT filter (terms based on those from Jensen 200748, Zuddas 201149 


and Fraguas 201150) 


 
BIPOLAR DISORDER 
 
OVID interface 


1. exp bipolar disorder/ 
2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 
3. (hypomania$ or mania$ or manic$).tw. 
4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 
5. or/1-4 
 


Cochrane library interface 


1. MeSH descriptor Bipolar Disorder explode all trees 


2. bipolar disorder* OR bi polar disorder* OR bipolar depression* OR bi polar 
depression* 


3. hypomania* OR mania* OR manic* 


4. cyclothymi* cycl* OR rapid cycl* OR ultradian cycl* OR RCBD 


5. (#1 OR #2 OR #3 OR #4) 


6. (#5), from 2005 to 2012 


 
RCT and non-RCT SEARCH FILTERS (for OVID databases only) 
 
OVID interface 


1. exp clinical trials/ or exp clinical trial/ or exp controlled clinical trials/ 


2. exp crossover procedure/ or exp cross over studies/ or exp crossover 
design/ 


3. exp double blind procedure/ or exp double blind method/ or exp double 
blind studies/ 


or exp single blind procedure/ or exp single blind method/ or exp single blind 
studies/ 


4. exp random allocation/ or exp randomization/ or exp random assignment/ 
or exp 
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random sample/ or exp random sampling/ 


5. exp randomized controlled trials/ or exp randomized controlled trial/ 


6. (clinical adj2 trial$).tw. 


7. (crossover or cross over).tw. 


8. (((single$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$ or dummy)) or 


(singleblind$ or doubleblind$ or trebleblind$)).tw. 


9. (placebo$ or random$).mp. 


10. (clinical trial$ or clinical control trial or random$).pt,dt. 


11. exp epidemiologic study characteristics/ 


12. animals/ not (animals/ and human$.mp.) 


13. animal$/ not (animal$/ and human$/) 


14. (animal not (animal and human)).po. 


15. (or/1-11) not (or/12-14) 


16. exp child/ or exp adult children/ or exp adolescent/ 


17. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or 
paediatric).tw. 


18. (young adj3 (person$ or people)).tw. 


19. (under 18).tw.  


20. (under eighteen).tw. 


21. 15 and (or/16-20) 


 


 


9.2.5 Details of any additional searches, such as searches of company 


databases (include a description of each database). 


Horizon Scanning 
Horizon scanning through the use of the Google search engine and media reports 


was performed. 
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Reference List Searching 
The reference lists of all included studies and additional systematic reviews (Jensen 


2007,48 Zuddas 2011,49 Fraguas 2011,50 and Liu et al. 201151) were hand-searched. 


9.2.6 The inclusion and exclusion criteria. 


The inclusion and exclusion criteria were detailed in the main text. 


9.2.7 The data abstraction strategy. 


For each study that met the inclusion criteria, a data extraction grid was completed 


independently by two reviewers to ensure systematic retrieval of data across studies. 


The extraction grid was based on that prepared for the clinical guideline 


development, with all studies published since this time extracted in full.  


With respect to outcomes data, the authors’ definitions of outcomes were noted and 


used. Such definitions may vary between included studies but would be consistent 


within studies and hence would be useful when estimating relative size effects. 


9.3 Appendix 3: Quality assessment of RCT(s) 


(section 5.4) 


9.3.1 A suggested format for the quality assessment of RCT(s) is shown 


below.  


Study ID or acronym: NCT00110461 


Study question How is the question addressed 
in the study? 


Grade 
(yes/no/not 
clear/N/A) 


Was randomisation carried out 
appropriately? 


Trial was randomised, but no 
details provided on how this was 
achieved in paper – but in CSR, 
says computer generated 
randomisation codes were used 


Y 


Was the concealment of 
treatment allocation adequate? 


Trial was double-blind, but no 
details provided in the paper – but 
the CSR says that interactive voice 
response system was used 


Y 
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Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example, 
severity of disease?  


‘Demographic and clinical 
characteristics...were similar for all 
3 groups’. Large table of patient 
characteristics presented. 
However, “it should be noted that 
data on some clnical 
characteristics were missing for 
nearly a quarter of subjects” 


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)? 


Trial was double-blind, but no 
details provided in paper – CSR 
says yes 


Yes 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they 
explained or adjusted for? 


23.2% of patients discontinued in 
the placebo group, compared to 
14.3% and 22.2% of patients in 
the aripiprazole 10 mg/day and 30 
mg/day groups. Authors state that 
“study completion rates were high, 
and rates of discontinuation due to 
adverse events were low”. 
Although a similar proportion of 
patients discontinued treatment in 
the placebo and aripiprazole 30 
mg/day groups, in the PBO group 
the most common reason was lack 
of efficacy (8/23 patients) while in 
the aripiprazole 30 mg/day group, 
the second most common reason 
was adverse events (7/22). 


No: Less 
dropouts in 
the 
aripiprazole 
10 mg/day 
group – no 
explanation 
or 
discussion 
provided in 
text 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Medication adherence and well-
being 


Yes 


Did the analysis include an 
intention-to-treat analysis? If so, 
was this appropriate and were 
appropriate methods used to 
account for missing data? 


No No 


Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for 
undertaking reviews in health care. York: Centre for Reviews and Dissemination 


 


9.4 Appendix 4: Search strategy for section 5.7 (Indirect 


and mixed treatment comparisons) 


The following information should be provided. 
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9.4.1 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. 


Please refer to Section 9.2.1 


9.4.2 The date on which the search was conducted. 


Please refer to Section 9.2.2 


9.4.3 The date span of the search. 


Please refer to Section 9.2.3 


9.4.4 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). 


Please refer to Section 9.2.4 


9.4.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Please refer to Section 9.2.5 


9.4.6 The inclusion and exclusion criteria. 


Please refer to Section 9.2.6 


9.4.7 The data abstraction strategy. 


Please refer to Section 9.2.7 
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9.5 Appendix 5: Quality assessment of comparator 


RCT(s) in section 5.7 (Indirect and mixed treatment 


comparisons) 


9.5.1 A suggested format for the quality assessment of RCT(s) is shown 


below.  


Study ID or acronym: Haas 200919 


Study question How is the question 
addressed in the study? 


Grade 
(yes/no/not 
clear/N/A)  


Was randomisation carried out 
appropriately? 


Randomisation was 
performed but no details are 
provided to enable an 
evaluation of whether the 
method was appropriate 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Study is described as double-
blind but no details are 
provided on allocation 
method 


Not clear 


Were the groups similar at the outset 
of the study in terms of prognostic 
factors, for example, severity of 
disease?  


Baseline demographic and 
clinical characteristics were 
generally comparable across 
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)? 


Study is described as double-
blind but no details are 
provided 


Not clear 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained or 
adjusted for? 


A greater proportion of 
patients in the higher dose 
group discontinued due to 
adverse events (16.4%) 
compared to the low dose 
(6.0%) 


Yes 


Is there any evidence to suggest that 
the authors measured more outcomes 
than they reported? 


No, but no clinical study 
report is available 


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 and safety were 
analysed using the ITT 
sample. 


Change at endpoint was 
analysed using LOCF. 


Yes 


 


Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for 
undertaking reviews in health care. York: Centre for Reviews and Dissemination 
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Study ID or acronym: Study 14976 


Study question How is the question 
addressed in the study? 


Grade 
(yes/no/not 
clear/N/A)  


Was randomisation carried out 
appropriately? 


Randomisation was performed 
but no details are provided to 
enable an evaluation of 
whether the method was 
appropriate 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Study is described as double-
blind but no details are 
provided on allocation method 


Not clear 


Were the groups similar at the 
outset of the study in terms of 
prognostic factors, for example, 
severity of disease?  


The 3 treatment groups were 
well 


matched in number and 
demographic and baseline 
disease 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)? 


Study is described as double-
blind but no details are 
provided 


Not clear 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained 
or adjusted for? 


A greater proportion of patients 
on quetiapine discontinued 
due to adverse events than 
those on placebo (400 mg: 
15.8%; 600 mg: 7.1%; 
placebo: 4.4%) 


Yes 


Is there any evidence to suggest 
that the authors measured more 
outcomes than they reported? 


Clinically significant prolactin 
increase was recorded but not 
reported separately for Study 
149, it was only reported in 
combination with the 
schizophrenia trial. 


Yes 


Did the analysis include an 
intention-to-treat analysis? If so, was 
this appropriate and were 
appropriate methods used to 
account for missing data? 


Outcomes were reported for 
both the ITT and per protocol 
populations. 


 


Observed cases only were 
reported. Therefore 
appropriate methods were not 
used to account for missing 
data 


Yes. 


 


Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for 
undertaking reviews in health care. York: Centre for Reviews and Dissemination 
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Study ID or acronym: Tohen 200729 


Study question How is the question 
addressed in the study? 


Grade 
(yes/no/not 
clear/N/A)  


Was randomisation carried out 
appropriately? 


Randomisation was 
performed but no details are 
provided to enable an 
evaluation of whether the 
method was appropriate 


Not clear 


Was the concealment of treatment 
allocation adequate? 


Study is described as double-
blind but no details are 
provided on allocation 
method 


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 statistically 
significant group differences 
in baseline demographic 
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)? 


Study is described as double-
blind but no details are 
provided 


Not clear 


Were there any unexpected 
imbalances in drop-outs between 
groups? If so, were they explained or 
adjusted for? 


A significantly greater 
number of patients receiving 
placebo discontinued due to 
lack of efficacy (29.6% in the 
placebo group, vs. 11.2% in 
the olanzapine group, 
p=0.007) 


Yes 


Is there any evidence to suggest that 
the authors measured more outcomes 
than they reported? 


No, but no clinical study 
report is available 


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? 


All analyses were conducted 
on an intention-to-treat basis. 
The primary analysis used 
LOCF to account for missing 
data, but it is unclear what 
method was used for other 
outcomes 


Yes 


Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for 
undertaking reviews in health care. York: Centre for Reviews and Dissemination 
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9.6 Appendix 6: Search strategy for section 5.8 (Non-RCT 


evidence) 


The following information should be provided. 


9.6.1 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. 


Please refer to Section 9.2.1 


9.6.2 The date on which the search was conducted. 


Please refer to Section 9.2.2 


9.6.3 The date span of the search. 


Please refer to Section 9.2.3 


9.6.4 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). 


Please refer to Section 9.2.4 


9.6.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Please refer to Section 9.2.5 
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9.6.6 The inclusion and exclusion criteria. 


Please refer to Section 9.2.6 


9.6.7 The data abstraction strategy. 


Please refer to Section 9.2.7 


9.7 Appendix 7: Quality assessment of non-RCT(s) in 


section 5.8 (Non-RCT evidence) 


9.7.1 Please tabulate the quality assessment of each of the non-RCTs 


identified.  


No relevant non-RCTs identified. 


9.8 Appendix 8: Search strategy for section 5.9 (Adverse 


events) 


The following information should be provided. 


9.8.1 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. 


Please refer to Section 9.2.1 


9.8.2 The date on which the search was conducted. 


Please refer to Section 9.2.2 


9.8.3 The date span of the search. 


Please refer to Section 9.2.3 


9.8.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 
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MeSH) and the relationship between the search terms (for 


example, Boolean). 


Please refer to Section 9.2.4 


9.8.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Please refer to Section 9.2.5 


9.8.6 The inclusion and exclusion criteria. 


Please refer to Section 9.2.6 


9.8.7 The data abstraction strategy. 


Please refer to Section 9.2.7 


 


9.9 Appendix 9: Quality assessment of adverse event 


data in section 5.9 (Adverse events) 


9.9.1 Please tabulate the quality assessment of each of the non-RCTs 


identified.  


No relevant non-RCTs identified. 


9.10 Appendix 10: Search strategy for cost-effectiveness 


studies (section 6.1) 


The following information should be provided. 


9.10.1 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 


 EconLIT 
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 NHS EED. 


Databases 
The following databases were searched: 


 MEDLINE – OVID interface 


 MEDLINE In Process – OVID interface 


 EMBASE  - OVID interface 


 EconLit – OVID interface 


 CINAHL – OVID interface 


 PsycINFO – OVID interface 


 The Cochrane Library (including: Cochrane database of systematic reviews 


(Systematic Reviews), Database of Abstracts of Reviews of Effects (Other 


Reviews), Cochrane Central Register of Controlled Trials (Clinical Trials), 


Cochrane Methodology Register (Methods Studies), Health Technology 


Assessment Database (Technology Assessments), NHS Economic 


Evaluation Database (Economic Evaluations)) 


 


Search of Congress  Abstracts 
It was checked that abstracts from the following congresses were identified by the 


database search: 


 American Academy of Pediatrics National Conference and Exhibition 


 Congress of the European Academy of Paediatric Societies 


 The Annual Meeting of the European Bipolar Forum 


 Biennial Conference of the International Society for Bipolar Diso\rders 


 International Conference on Bipolar Disorders (ICBD) 


 European College of Neuropsychopharmacology (ECNP) 


 American Psychiatric Association (APA) 


 European Congress of Psychiatry 


 Congress Collegium Internationale Neuro-psychopharmacologicum 


Conference (CINP) 


 American Academy of Child and Adolescent Psychiatry (AACAP) 


 European Psychiatric Association (EPA) 


  European Society for Child and Adolescent Psychiatry (ESCAP) 


  International Society for Pharmacoeconomics and Outcomes Research 


(ISPOR) 
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9.10.2 The date on which the search was conducted. 


19th January 2012 


9.10.3 The date span of the search. 


1st September 2005- 19th January 2012 


9.10.4 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). 


The search terms were taken from the previous systematic review commissioned by 


NICE in 2005. The differences to the previous review are as follows: 


 The search terms on bipolar disorder from this review have been adapted for 


use in the Cochrane library  


BIPOLAR DISORDER 
 
OVID interface 


1. exp bipolar disorder/ 


2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 


3. (hypomania$ or mania$ or manic$).tw. 


4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 


5. or/1-4 


 
Cochrane library interface 


1. MeSH descriptor Bipolar Disorder explode all trees 


2. bipolar disorder* OR bi polar disorder* OR bipolar depression* OR bi polar 
depression* 


3. hypomania* OR mania* OR manic* 


4. cyclothymi* cycl* OR rapid cycl* OR ultradian cycl* OR RCBD 


5. (#1 OR #2 OR #3 OR #4) 


6. (#5), from 2005 to 2012 
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HEALTH ECONOMICS AND QUALITY OF LIFE SEARCH FILTERS (for OVID 
databases only) 
 


1. exp “costs and cost analysis”/ or “health care costs”/ 


2. exp health resource allocation/ or exp health resource utilization/ 


3. exp economics/ or exp economic aspect/ or exp health economics/ 


4. exp value of life/ 


5. (burden adj5 (disease or illness)).tw. 


6. (cost$ or economic$ or expenditure$ or price$1 or pricing or 
pharmacoeconomic$). 


tw. 


7. (budget$ or fiscal or funding or financial or finance$).tw. 


8. (resource adj5 (allocation$ or utilit$)).tw. 


9. or/1-8 


10. (value adj5 money).tw. 


11. exp quality of life/ 


12. (quality$ adj5 (life or survival)).tw. 


13. (health status or QOL or well being or wellbeing).tw. 


14. or/9-13 


9.10.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Horizon Scanning 
Horizon scanning through the use of the Google search engine and media reports 


was performed. 


Reference List Searching 
The reference lists of all included studies and additional systematic reviews (Jensen 


2007,48 Zuddas 2011,49 Fraguas 2011,50 and Liu et al. 201151) were hand-searched. 


9.10.6 The inclusion and exclusion criteria. 


The inclusion and exclusion criteria were detailed in the main text. 
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9.10.7 The data abstraction strategy. 


 


9.11 Appendix 11: Quality assessment of cost-


effectiveness studies (section 6.1) 


Not applicable, no relevant cost-effectiveness studies were identified. 


9.12 Appendix 12: Search strategy for section 6.4 


(Measurement and valuation of health effects) 


The following information should be provided. 


9.12.1 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 


 NHS Economic Evaluation Database (NHS EED) 


 EconLIT. 


Please refer to Section 9.10.1 


9.12.2 The date on which the search was conducted. 


Please refer to Section 9.10.2 


9.12.3 The date span of the search. 


Please refer to 9.10.3 


9.12.4 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). 


Please refer to Section 9.10.4 
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9.12.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Please refer to Section 9.10.5 


9.12.6 The inclusion and exclusion criteria. 


Please refer to Section 9.10.6 


9.12.7 The data abstraction strategy. 


Please refer to Section 9.10.7 


9.13 Appendix 13: Resource identification, measurement 


and valuation (section 6.5) 


The following information should be provided. 


9.13.1 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 


 NHS EED 


 EconLIT. 


Please refer to Section 9.10.1 


9.13.2 The date on which the search was conducted. 


Please refer to Section 9.10.2 


9.13.3 The date span of the search. 


Please refer to Section 9.10.3 


9.13.4 The complete search strategies used, including all the search 


terms: textwords (free text), subject index headings (for example, 







 


Specification for manufacturer/sponsor submission of evidence Page 283 of 330 


MeSH) and the relationship between the search terms (for 


example, Boolean). 


Please refer to Section 9.10.4 


9.13.5 Details of any additional searches (for example, searches of 


company databases [include a description of each database]). 


Please refer to Section 9.10.5 


9.13.6 The inclusion and exclusion criteria. 


Please refer to Section 9.10.6 


9.13.7 The data abstraction strategy. 


Please refer to Section 9.10.7 


 


9.14 Appendix 14: Clinical Expert  Input Validation 


Expert Consultation Briefing Document  


Aripiprazole Bipolar I Disorder in Children and Adolescents 


NICE Submission 


(prior to model development)  


Red text indicates responses from Expert 1, '''''' '''''''''''''''''' ''''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''' ''''''''''''' 


''''''''' '''''''''''''''''''''''''''' ''''''''''''''''''''''''''''' '''''''''''''''''''' '''''''''''''' '''''''''''''''''''''''' ''''''''''' ''''''''''''''''''''' '''''''''''''' ''''''''''''''''''''' 


''''''''''''''''''' 


Green text indicates responses from Expert 2, '''''' '''''''''''' ''''''''''''''''''' ''''''''''''''''''''''''' '''''''''''' '''''''''' 


''''''''''''''''''''''''''''' '''''''''''''''''''''''''' ''''''''''''' '''''''''''''''''''''''''''''' ''''''''''''''''''''''' ''''''''''''''''''' '''''''''''''''''''''''''''''''' 


Purple text indicates responses from Expert 3, '''''' ''''''''''''''''' ''''''''''''''''''' ''''''''''''''''''''''''''''' '''''''''''''''''''''''' 


'''''''''''''''''''''''''''''' '''''''''''''''''''''''''' '''''''''''''''''''''''''' ''''''''''' '''''''''''''''''''''''' ''''''''''''''''''''''' '''''''''''''''''' 


Overview 


Bristol-Myers Squibb (BMS) is preparing a NICE submission for aripiprazole for the treatment 


and prevention of acute manic and mixed episodes in bipolar I disorder (BD-I) in children and 


adolescents. As part of the NICE submission process, BMS must present an economic model 


that examines the costs and benefits associated with aripiprazole versus relevant comparator 


therapies for the treatment of children and adolescents with BD-I. 
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BMS has previously developed a model for aripiprazole in adults for BD-I and would like to 


adapt this model so that it is appropriate for the current submission in children and 


adolescents. In order to adapt the model for the new patient population, BMS would like to 


ask for your expert clinical opinion on whether the structure accurately reflects the treatment 


pathway for children and adolescents with BD-I. If this is not the case, the model will be re-


designed based on this expert consultation so that it closely mirrors this treatment pathway for 


children and adolescents.  


This briefing document is split into two main sections: the overview of the model structure and 


the treatment strategies considered in the model. Each section presents details of how the 


current model has been designed and then asks questions as to whether the current model is 


appropriate for the clinical pathway in children/adolescents and, if not, asks you to provide 


details to help revise the model.  


Overview of the model structure 


The model developed to reflect the treatment pathway for adults with BD-I comprises of four 


distinct phases: 


1. The acute phase where the patient is treated as an inpatient in hospital to manage 


their acute manic event.  


2. The post-acute (relapse prevention) phase where the patient is considered 


sufficiently improved to be discharged from hospital. 


3. The relapse phase, where patients in the post-acute phase have a relapse and re-


enter the acute phase. 


4. The therapy failure phase, where patients have failed all therapies available. 


This section of the briefing document will discuss the structure of the model for the above 


phases and put these into the context of the treatment pathway. It is worth noting that patients 


in any of the phases may also die; however the probability of death is assumed to be the 


same for all of the states.  
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Acute phase 


Figure 1: Model structure for the acute treatment phase 


 


 


The acute phase where the patient is treated as an inpatient in hospital to manage their 


acute manic event.  


5. The post-acute (relapse prevention) phase where the patient is considered 


sufficiently improved to be discharged from hospital. 


6. The relapse phase, where patients in the post-acute phase have a relapse and re-


enter the acute phase. 


7. The therapy failure phase, where patients have failed all therapies available. 


This section of the briefing document will discuss the structure of the model for the above 


phases and put these into the context of the treatment pathway. It is worth noting that patients 


in any of the phases may also die; however the probability of death is assumed to be the 


same for all of the states.  


Acute phase 


Figure 1 illustrates the model structure for the acute phase. Patients enter the model while 


they are experiencing acute mania and are in hospital for treatment. Patients initially receive 


first line therapy for two weeks; if they respond to treatment (defined as a 50% change in the 


YMRS score) at the end of week 2 they are discharged and move to the post-acute phase. If 


the patient fails first line therapy (i.e. dropped out of first-line treatment), at week 1, 2 or 3, 


they are switched to a second line of therapy, beginning again at week 1.  


If the patient has neither responded nor failed by the end of the first two weeks, they continue 


to receive the first line therapy for the third week. Patients who continue to receive therapy in 


the third week may move to the post-acute phase if they have improved sufficiently to be 


discharged. Patients who have not responded by the third week move to second line therapy. 
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Second line therapy and third line therapy follow the same pattern described above. Patients 


who do not respond to third line therapy move to the “therapy failure” phase.  


Questions for discussion: 


a. Does the structure outlined above reflect the treatment pathway for children 


and adolescents with BD-I? If it does not, please give details as to how the 


structure should be amended to more accurately reflect the treatment pathway.  


Yes. However, patients would stay in hospital much longer in the acute phase. 
Furthermore, if the patient does not respond to the 1st medication, there is a 
transition period (of 7-10 days) between 1st and 2nd line. This involves dose 
reduction of the first antipsychotic and dose escalation of the second antipsychotic. 
Also based on medication half life. 


Yes, 3 weeks of treatment is sufficient to assess response. In patients presenting 
with first episode, 4 weeks may be given for response due to overlap with diagnosis. 


Yes. 3 weeks is the minimum amount of time a patient would spend in hospital. This 
is likely to be longer depending on the severity of the episode. 


 


b. Is a 50% change in YMRS score a suitable measure of response in this patient 


population? 


Yes, this is a suitable and relevant measure of response. However, clinicians don't 


tend to use YMRS in clinical practice. In clinical practice, function is the important 


measure, specifically the CGAF is used to assess function. 


Yes, although it is not always used by clinicians, but it is an appropriate measure for 


children/adolescents. In reality, clinical judgement is often used. 


Yes, although this is not used in clinical practise - assessment of response is based 


on clinical impression and functioning. 


c. How long would children/adolescents typically remain in hospital in the acute 


state before being discharged into the post-acute state, assuming that they 


respond to therapy?  


If they respond to 1st line therapy, they would stay 1.5 to 2 months. Contrary to 


adults, children must be reintegrated into the community, which takes time. When 


they are stable, they will have meetings with the school, social workers etc. and 


gradually reintegrate into the community. 


Likely at least a month after symptoms have resolved (therefore at least 7 weeks if 


responding to first-line therapy). Children/adolescents may be more likely to stay in 


hospital than adults, particularly with a first manic episode. As child mental health 


services are lacking in community outreach programmes, clinicians are often 


reluctant to discharge from hospital until they are certain that the patient is fully in the 


euthymic state. Discharge may also be dependent on family/school support for 


patient. 
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3 weeks is minimum, but likely to stay for longer. Length of stay depends on 


circumstances - there is much more consideration of a child's home environment, 


school function etc. The clinician is more likely to take a conservative view and keep 


the patient in. 


 


Post-acute phase 


Figure 2: Model structure focusing on the post-acute (relapse prevention) phase 


 


Post-acute phase 


Figure 2 outlines the structure of the post-acute (relapse prevention) phase. This phase is 


firstly split into two pathways: patients who continue to receive treatment and patients who are 


not receiving treatment (predominantly due to individual decisions to stop complying with the 


treatment regimen). For each of these pathways, there are three possible states: 


maintenance effect treated, euthymic treated and depression treated; the three states are 


discussed further below. For each of the states, patients may either remain in that state (the 


arrow that curves back to the same state) or move to another state.  


Maintenance of effect state  


Patients who experience sufficient improvement to be discharged from hospital move into the 


maintenance of effect state. Although many studies of bipolar acute mania have focused on 


the initial three weeks of therapy, Bristol-Myers Squibb and Otsuka Pharmaceuticals were 


advised by clinical experts that patients do not achieve full euthymia (where they are in 


neither elated nor depressed psychological state) until some weeks after hospital discharge. 







 


Specification for manufacturer/sponsor submission of evidence Page 288 of 330 


The maintenance of effect state was included to reflect this period of sub-acute mood 


disturbance. 


Patients can move from the maintenance of effect state to the euthymic state, relapse to 


acute mania again or move to the depression state. Patients can also move into the 


maintenance not treated state, if they stop taking their treatment.  


Euthymic state  


In the euthymic state, patients are in a state where they are neither elated nor depressed but 


still receive maintenance treatment. From this state, patients can relapse to acute mania or 


move to the depression state. As in the maintenance of effect phase, there is a risk that 


euthymic patients will stop taking their medication and move to a “euthymic not treated” state. 


Patients can also relapse from the “euthymic not treated” state to the acute phase or move to 


the “depressed not treated” state. 


Depression state 


Patients who enter the depression state may either remain in that state, or move back to the 


maintenance treated state. The probability of leaving the depression state is assumed to be 


equal for all treatments and was based on a recent UK publication by McKendrick et al., due 


to the absence of long term data for atypicals. The probability of leaving the depression state 


was derived so that the mean time spent in the depression state was 5 weeks, consistent with 


McKendrick et al. 


Questions for discussion: 


1. Do the states in the post-acute phase accurately reflect clinical practice for 


children and adolescents? If not, please give details as to how this should be 


revised.  


In general, this is correct. However, the post-acute phase should only be used to 


describe patients who are euthymic and have no residual effects (e.g. not the 


"maintenance of effect" state). 


Yes. Patients are likely to remain on treatment, even in the euthymic stage. 


Yes, but it does vary depending on the severity of the patient - sometimes they can 


recover in days but for may it can take weeks. 


2. Is the “maintenance effect treated” phase relevant to children and adolescents 


in terms of representing patients who are sufficiently improved to be 


discharged from hospital but who are not necessarily in the euthymic state? 


No. Children would still be in hospital until they are fully euthymic, when they could 


be discharged. 


No. Children/adolescents are likely to remain as inpatients for longer until they are 


fully in the euthymic state and then will be discharged. 


No. Patients are likely to remain in hospital past the initial response. 


3. When children/adolescents are discharged from hospital after receiving 


therapy, what further healthcare support is provided to them in the post-acute 


phase (e.g. regular meetings with healthcare professionals)?  
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Community services. Regular medication reviews, psychosocial interventions. If they 


have responded well to treatment, they will have a psychiatrist visit 7 days after 


discharge and then a psychiatrist visit once a month at least.  


May also have sessions with psychologists (individual and family sessions). This is 


only a minority (25%) patients with manic episodes (approximately). 


Sometimes services from the voluntary sector are also used, youth clubs etc. 


However, many of the patients have OTHER problems as well as bipolar disorder 


and need support for these problems. 


Psychiatrist appointments for monitoring (weekly/fortnightly initially, then dependent 


on progress). Family psychoeducation or even family therapy to help the whole family 


support the patient. In places with an early intervention/outreach programme, a CPN 


or mental health practitioner may visit twice a week after discharge. However, this is 


highly dependent on services available and is not the standard of care. Might have 


psychologist appointments for relapse prevention. Again, not standard care. 


Patients will go back into Tier 3 outpatient CAMHS system and be assigned to a care 


co-ordinator. There is an obligation to provide a 7 day follow-up after discharge, and 


weekly follow-ups after. Visits to a psychologist will depend on whether the patient 


received CBT as an inpatient; if this was effective there will be a recommendation to 


continue. 


4. How long would you expect a child/adolescent to remain on antipsychotic 


therapy? 


1-2 years, if all symptoms have resolved, with no residual symptoms. If residual 


symptoms still persist, then longer. Some will stay on therapy for the rest of their 


lives. 


12 months minimum before considering treatment withdrawal, if the patient has 


maintained response. However, if patients have a pattern of relapse, then 


maintenance therapy may be 2 to 5 years. 


Recommendation is 6 months, but Expert 3 mainly deals with the inpatient phase and 


therefore has limited experience with maintenance treatment. Children/adolescents 


are often reluctant to be dependent on therapy for extended periods of time. 


5. Are there any other states which should be captured in the post-acute phase?  


Patients can also relapse from "euthymic treated" phase.  Could also consider 


patients who have "mixed" states (e.g. manic and depressed) 


No 


No  
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Relapse phase 


Figure 3: Model structure focusing on patients who relapse and re-enter the acute phase 


 


Figure 3 illustrates the treatment pathway for patients who had been discharged from hospital 


and entered the post-acute stage, but who subsequently had a relapse episode. In such 


cases, patients were assumed to re-enter the acute phase of the model and receive the same 


acute therapy strategies as previously described.  


Questions for discussion: 


1. Does the structure outlined above reflect the clinical practice for children or 


adolescents who suffer a relapse episode of BD-I? If not, please provide details 


for how this should be revised.  


 


Yes. Sometimes relapsed patients may be treated in the community, however this will depend 


on the severity of relapse. Furthermore, the decision to admit them is also based on the risk 


of harming themselves, others or other issues.  Rather than changing medication, some 


patients would increase their dose. 


Yes 


Yes. If patients are suffering from acute mania they are very likely to be hospitalised 


again. However, outpatient teams are becoming better at managing patients. 
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Treatment failure phase 


Figure 4: Model structure focusing on the treatment failure phase 


 


Figure 4 focuses specifically on the structure of the therapy failure state and how this 


integrates with the rest of the model. Patients in the therapy failure state will not be treated 


with any medications as they would already have failed on all three drugs in the acute phase. 


Patients in this phase could have their disease resolved over time and move to maintenance 


of effect failure (maintenance F), euthymic failure (euthymic F) or the depression failure 


(depression F) states. As patients have failed all the therapies in the model, they cannot 


return to any of the other treatment phases once they have entered the therapy failure phase. 


Questions for discussion: 


1. Do the states in the therapy failure phase accurately reflect the clinical practice 


for children/adolescents who have failed three lines of therapy? If not, please 


give details as to how this should be revised.  


Generally the term used is "treatment resistance" not "treatment failure". Expert 1 uses 


antipsychotic  monotherapy to begin with, then switches to another, then may try a third one 


and finally may switch to combination. All patients he's treated with combination have 


responded. 


Even if patients haven't fully responded, they are usually better on medication than when they 


arrived. So they continue on treatment, even without a YMRS response. 


Only a very small minority of patients would not respond to three lines of therapy, therefore 


the treatment pathway after that is unclear. 
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Three lines of therapy is generally enough to gauge treatment resistance, but they 


will probably stay on some form of medication. Adherence could be the problem for 


non-response, so an assessment must be made as to whether this is the case. 


2. What are the treatment options for children/adolescents who have failed three 


lines of therapy? 


In the depressed state, doctors may add an antidepressant.  Or may use a mood stabiliser 


with better depression efficacy. However, depression is not common. 


Reassessment of diagnosis, psychoeducation, lifestyle modification etc. 


CBT, psychosocial interventions, family work etc. But these would probably have run 


in parallel. 


3. Are there any further points you would like to raise regarding the model 


structure, not reflected in any of the previous questions in this section? 


 


There may be a diagnostic overlap (with ADHD, autism spectrum, other co-


morbidities) which makes things difficult to assess. 
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Treatment Strategies in the Model 


The model is designed to compare different treatment strategies, each consisting of three BD-


I therapies; ‘usual care’ reflects the treatment strategy currently used in clinical practice, 


without aripiprazole. 


Currently, the only drug with UK marketing authorisation in this population is lithium. However, 


other therapies, including atypical antipsychotics, are also used to treat BD-I in children and 


adolescents, even though they are not specifically licensed for these patients.  


Questions for discussion: 


1. Please complete the table below to indicate which therapies are used as first, 


second and third line in the ‘usual care’ treatment pathway for children and 


adolescents, and where you would incorporate aripiprazole into the treatment 


strategy, if it is not currently included in ‘usual care’. 


 First line Second line Third line 


Usual care strategy 


aripiprazole quetiapine olanzapine 


risperidone quetiapine 
Combination (add 
mood stabiliser) 


Olanzapine/ 
aripiprazole/ 
risperidone 


  


Strategy 2 
(incorporating 
aripiprazole) 


Aripiprazole is already in use in usual care 


risperidone aripiprazole 
Combination (add 
mood stabiliser) 


Aripiprazole is already in use in usual care 


 


Sometimes patients come in already on medication and will be kept on the same medication. 


Expert 2 currently doesn't use aripiprazole, but is considering using it. 


Expert 3 does not have a "standard" usual care pathway. Treatment choice is based 


on severity of the manic episode, co-morbidities, side effects of treatment, and 


likelihood of adherence. 


For more severe and difficult patients he would chose olanzapine IM as this is easier 


to administer against the patients will. 


Would be most likely to use a monotherapy treatment as first line, and switch to 


another if no response, but if there is a partial response a mood stabilizer may be 


added. 
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In theory, an anti-manic could be used as a monotherapy, but he can't remember the 


last time he used lithium. The evidence base is now much better for antipsychotics, 


therefore these are the treatments of choice. 


2. Are there any further points you would like to raise regarding the treatment 


pathway, not reflected in the table above? 


 


When prescribing therapies, Expert 1 makes his decision based on the safety profile and 


therefore chooses aripiprazole first line. Whilst he believes that olanzapine has slightly better 


efficacy, the safety profile is much worse and so he will use it third line. 
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Expert Input Validation  


Aripiprazole Bipolar I Disorder in Children and Adolescents 


NICE Submission 


(post model development)  


Overview 


Bristol-Myers Squibb (BMS) is preparing a NICE submission for aripiprazole for the treatment 


and prevention of acute manic and mixed episodes in bipolar I disorder (BD-I) in children and 


adolescents. As part of the NICE submission process, BMS must present an economic model 


that examines the costs and benefits associated with aripiprazole versus relevant comparator 


therapies for the treatment of children and adolescents with BD-I. 


BMS have developed a model which represents the treatment pathway for children and 


adolescents with BD-I and have selected what they believe to be appropriate and relevant 


inputs for costs, resource utilisation and health state utilities. 


The aim of this review is to validate these inputs in line with clinical practice. 


Red text indicates responses from Expert 1, '''''' '''''''''''''''''''' ''''''''''''''''''''''''''''''''' ''''''''''''''''''''''''''' '''''''''''' ''''''''' 


'''''''''''''''''''''''' ''''''''''''''''''''''''''' '''''''''''''''''''' '''''''''''''''' ''''''''''''''''''''''' ''''''''''' ''''''''''''''''''' '''''''''''''' '''''''''''''''''''''' ''''''''''''''''''' 


Green text indicates responses from Expert 2, ''''' ''''''''''' ''''''''''''''''' ''''''''''''''''''''''''''''' ''''''''''' '''''''' 


'''''''''''''''''''''''' ''''''''''''''''''''''''''''''' ''''''''''''''' '''''''''''''''''''''''''''''' ''''''''''''''''''''''' ''''''''''''''''''' '''''''''''''''''''''''''''''' 


Purple text indicates responses from Expert 3, '''''' '''''''''''''''''' ''''''''''''''''''''' ''''''''''''''''''''''''' ''''''''''''''''''''''''''' 


'''''''''''''''''''''''''''''' '''''''''''''''''''''''''' '''''''''''''''''''''''' ''''''''''' '''''''''''''''''''''''' '''''''''''''''''''' ''''''''''''''''''' 


 


Questions 


Model Structure 


Acute Inpatient Phase 


1. In the model, patients stay in hospital for a minimum of 6-8 weeks if they respond to 


first line treatment; does this reflect clinical practice? 


 4-8 weeks is the average as there is some variability, some patients respond 


very quickly. Children’s units tend to keep patients for longer, adolescents 


may be discharged more quickly.  


 Yes 


 Yes, this is the minimum 


 


2. Based on your clinical experience, after initial response to therapy in the acute 


inpatient stage, what percentage of patients would relapse before being discharged? 


 After manic symptoms have resolved, most patients won’t relapse. 


 5% 


 It is difficult to assess whether patients relapse after response or whether 


they are still experiencing the original manic episode. Around 20% will 


experience symptoms but this will include some who may not have actually 
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responded in the first place and therefore is not the true rate of relapse of 


responders. 


 


Euthymic Outpatient Phase 


3. Based on your clinical experience, after discharge from hospital what percentage of 


patients would relapse within the first 6 months? 


 Small percentage, less than a quarter even up to a year. Keeping them for a 


long time as inpatients ensures that patients are very stable before discharge. 


 20% 


 10% 


 


Adverse Events 


4. The three main adverse events considered in the economic model are extrapyramidal 


symptoms (EPS), weight gain and somnolence. For patients who experience mild to 


moderate adverse events (and who do not discontinue or switch antipsychotic 


therapy), please complete the following table based on your clinical experience.  


 


 


Adverse events 


Extrapyramidal 
symptoms 


Weight gain Somnolence 


Duration of 
symptoms 
(Short-term, 
medium-
term, long-
term) 


Rare, Expert 1 has 
hardly experienced 
this.  
 


Potential for weight gain 
not to stop (like in adults) 
as they are maturing as 
well.  
 
Once medication is 
stopped, weight gain can 
stop or even decrease (but 
depends on patient) 


Can be associated just 
with initiation of 
treatment. Relatively 
common (~50%).  
 
As bipolar patients 
often have problems 
sleeping, somnolence 
may not be such a 
problem! 
 


Short-term if 
managed (as below), 
otherwise could be 
long-term 


Long-term (continues until 
treatment is discontinued 
or switched) 


Short-term 


Rare. Short-term, 
would expect to be 
resolved. Only really 
seen at treatment 
initiation. 


Medium to long. Short 
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Management 
strategy  


Reduce medication, 
going back to an 
earlier dose and 
increase more 
gradually. Switch 
medication if a 
balanced cannot be 
found between 
bipolar symptoms 
and EPS.  
 
Don’t use medication 
for EPS particularly. 
Generally not happy 
with adolescents and 
children being on 
EPS medication.   


Try to start treatment with 
an antipsychotic not 
associated with substantial 
weight gain.  
 
If weight gain is excessive 
and ongoing, consider 
switch to another 
antipsychotic (but may not 
if already on the “best” in 
terms of weight gain) 
 
Dietary advice (dieticians), 
exercise advice 
 
Consider medication 
strategies as last line:  


1. Metformin 
2. Low dose 


aripiprazole (stops 
weight gain – 
limited evidence) 


Dose reduction is the 
main strategy.  
 
Expert 1 has never 
had experience of any 
patient being so 
sedated on low dose 
that they were severely 
affected.  
 
Somnolence may 
signify overmedication. 
Issue with dose 
reduction may be that 
symptoms re-emerge. 
 
Switch could be 
possible if dose 
reduction doesn’t help. 
Expert 1 has not had 
to do this for 
somnolence.   


Dose reduction or 
switch; possible use 
of other medications 
to counteract 
symptoms. Expert 2 
would probably 
switch treatment; if 
events were mild 
they would reduce 
dose unless it would 
affect treatment 
compliance. 


Weight loss advice; 
referral to dietician. If that 
doesn’t work, either 
reduce the dose (not likely 
to be responsive) or more 
likely, switch to another 
antipsychotic if the event is 
serious enough. 


Reduce dose – it is 
usually a symptom that 
the patient is on too 
much medication 


Switching or lower 
dose 


Dietary regulation, switch 
treatment if symptoms 
persist and become 
severe. But if the patient 
has responded well to 
treatment and the weight 
gain is not too severe then 
switching would not be 
advisable. 


Dose reduction or 
switch 


Does the 
management 
strategy 
resolve the 
adverse 
event? 


Yes Rarely resolved – 
sometimes can stop the 
weight increasing, but 
difficult to actually reduce 
weight again.  
Long-term problem.  


Yes 


Yes Management does not 
generally resolve weight 
gain completely until the 
patient switches treatment. 
Expert 2 wouldn’t consider 
other medications in 
children. 


Yes - hopefully 


Yes Not usual, depends on 
severity of AE. 


Yes 
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Resource Use 


In the model, we assume that patients in different states are associated with different costs to 


the healthcare system. These costs include the treatment costs of the antipsychotics, but also 


the costs of hospitalisation, psychiatrist consultations, GP consultations, specialist 


consultation for adverse events, therapies to manage adverse events etc.  


For each of the out-patient health states we need to understand the different NHS healthcare 


services that patients may use.  


1. Please complete the table below to indicate how often in one month a patient in each of 


the three states (euthymic treated outpatient, euthymic not treated outpatient and therapy 


resistant outpatient) would utilise/receive the listed services. 


a. If you think that the patient would use the service less than once a month then 


please indicate how often (i.e. once every 6 weeks, 2 months, 6 months etc.) they 


would use the service.  


b. If you think that the patient would use a service not mentioned below, then please 


add this to the table. 


 


 The difference in adolescent services is that there are no home treatment teams, 


crisis resolution teams etc.  


 Outpatient appointments are the mainstay of contacts 


 Consultants do not do a lot of home visits; they generally see pts on the basis 


that they are well enough to attend appointments. However, home visits can be 


arranged at short notice and are more expensive – these should be accounted for 


in the model if possible. 


 Expert 3 does not generally see outpatients – they are passed on to the Tier 3 


support team. For treatment resistant patients there may be the option of 


admittance as a day patient. 


 


Resource 


Visits per month 


Euthymic treated 
outpatients 


Euthymic not 
treated outpatients 


Therapy resistant 
outpatients 


Community psychiatric 
nurse visit 


No No No 


None None Expert 2 would 
involve nurse 
practitioner; the 
patient may see 
them twice a month 
on alternate weeks 
with consultant 


None None None 


Consultant psychiatrist 
visit 


Weekly for the first 
month, then 
fortnightly to monthly 


Monthly – may close 
the case if no 
relapse, although it 
is a very rare 
occurrence that the 
case is closed.  
 
Probably won’t have 
close monitoring 
from CAMHS teams 
– patient/carer 
encouraged to come 
to CAMHS if they 
suspect symptoms 


Monthly (if 
psychologist 
Involved) 
 
Fortnightly if no 
psychologist 
involved. 
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are re-emerging 


Once a month while 
patient is on 
treatment 


Once every 6 to 8 
weeks 


Twice a month. Half 
of these could be 
home visits if patient 
is very unwell 


Generally advise 
once a month 


No comment More frequent 
treatment review 


GP visit No – usually CAMHS 
teams 


No No 


None None None 


None None None 


Psychologist visit Varies… 
2 first month 
Fortnightly for 3 
months 


No More regular 
Weekly to fortnightly 


None None Once or twice a 
month 


May see a 
psychologist if they 
saw one as an 
inpatient 


No comment No comment 


Family therapist/ 
psychotherapist 


 
 


 Weekly to fortnightly  


Care coordinator Outpatient care is co-ordinate by a member of the Tier 3 team. This 
depends on availability  


 


When patients experience adverse events related to their therapy their use of health services 


may change as they seek treatment for these adverse events. The three main adverse events 


considered in the economic model are extrapyramidal symptoms (EPS), weight gain and 


somnolence. We need to understand the additional services that patients may use if they 


experience any of the above adverse events.  


2. Please complete the table below to indicate the additional services required by a patient 


when they experience one of the three listed adverse events.  


 If you think that the patient would use a service not mentioned below, then please 


add this to the table. 


 


Resource 
Extrapyramidal 
symptoms 


Weight gain Somnolence 


Community 
psychiatric 
nurse visit 


None None None  


No Once a month No 


None 
Would monitor after 
dietician visit 


None 


Consultant 
psychiatrist 
visit 


Managed mainly by 
the consultant 
 
Increased input from 
CAMHS (e.g. weekly 
appointment and 
regular TC with 
family/patient) 


Appointments with 
consultants would 
increase only if weight 
change was extreme.  
 
Do the best not to 
change medication.  


No extra visits.  


Yes – increase 
frequency from once a 
month to twice a 
month for duration of 
EPS episode until 


Patient would need to be 
seen more often but not 
necessarily by the 
consultant –probably 
more by the GP 


Yes – 1 or 2 extra visits 
to understand 
underlying reasons for 
the adverse event; 
investigate sleeping 
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EPS resolves or pt 
switches tx 


patterns, other 
medications etc. 
Doesn’t occur with 
discharged pts that 
often – more in pts who 
have just started 
treatment. 


Limited experience in outpatient management, but generally if the adverse 
event is deemed to be due to treatment then visits to the consultant mat be 
increased or an extra visit may occur 


GP visit 


None None None  


No Once a month No 


None None None  


Psychologist 
visit 


None None None  


No None No 


None None None  


Other 
specialist 
(please state 
which 
specialist, 
e.g. dietician) 


None 
Yes dietician – 2-3 visits 
maximum 


None 


None 


Dietician for more 
support around weight 
loss once a month. Only 
once or twice if pt was 
not that overweight just 
for advice, but potentially 
more than that if pt 
reaches some kind of 
critical level. Beyond a 
critical level they might 
be referred to an eating 
specialist 


None 


None 


Would see a dietician 1-2 
times then community 
nurse may take over 
monitoring 


None 


Pharmaceuti
cal therapy 
(please state 
which 
therapy) 


Not used often in 
children/adolescents 


Metformin and low dose 
ARP last line. Not 
routinely used.  
 
If they respond, they are 
advised to remain on this 
therapy as long as they 
are on antipsychotics.  


None 


Not used very often None None 


None None None  


Diagnostic 
test (please 
state which 
tests) 
… 


None 


Yearly blood, ECG tests 
(baseline, before 
discharge and 12 
monthly) 
 
Maudsley guidelines – 
details medication 
strategies (inc. blood 
tests). 


None 


None 
Nothing additional to 
routine testing 


 


None None None  


Care co-
ordinator 


Patient would be advised to go to care co-ordinator first, then would be 
referred on 
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Utilities and Quality of Life 


In the model, utilities were applied to each state to adjust for different quality of life. A utility of 


0 represents death and a utility of 1 represents perfect health.  


1. Would you expect the quality of life experienced by children and adolescents with 


bipolar I disorder to be greater or less than adults with bipolar I disorder? 


 Generally BD presenting earlier in life has a worst prognosis. However, to 


compare QoL of adolescent with BD and adult with BD, it may be that 


adolescent has better QoL. May have more support (family etc.). Adults with 


bipolar may have many other issues (work, starting a family etc.) 


 Less, because bipolar impacts on social functioning. Social functioning is 


particularly important in adolescence – adolescents need to establish 


friendships and gain a support network to help them into adult life. 


Adolescents see themselves as being a success depending on their 


friendships. Older patients may already have established a steady network of 


friends. 


 Less, due to developmental pressure, disruption of daily and social life eg 


school; particularly if it is a severe episode which requires weeks of 


hospitalisation. 


 


2. When a patient experiences an adverse event, their quality of life declines and their 


utility decreases. Please rank the following adverse events in order of their negative 


impact on a patient’s quality of life.  


Extrapyramidal 
symptoms 


3
rd


  3 – largely because 
it is not that common 


3 


Somnolence 2
nd


  2 2 


Weight gain Worst (1) 1 1 


 


3. Would you expect any change in quality of life when children/adolescents are taken 


off long-term treatment when they have been euthymic for at least 6 months? 


 Yes, mild symptoms may occur, (mild elation, mild depression) so may affect 


their quality of life.  


 Improvements in side effects like weight gain would lead to an improvement 


in QoL when patient stops treatment. Weight loss can happen very quickly – 


if patients are going to see improvements they will probably see 


improvements relatively soon. 


 Balance between pros and cons. There will be a higher chance of relapse 


and emergence of manic symptoms so the patient may have worse quality of 


life, but there will be a positive psychological impact, greater practicality in not 


having to take medication etc. 
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9.15 Appendix 15: Network Meta-Analysis Sensitivity Analyses 


 
YMRS response week 1 
 


 


PIVOTAL STUDIES ONLY ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
median 95% CrI median 95% CrI median 95% CrI median 95% CrI 


Probability of experiencing the event 


PBO 0.080 0.048, 0.124 0.080 0.048, 0.123 0.080 0.048, 0.123 0.117 0.077, 0.167 


ARP 0.283 0.145, 0.487 0.275 0.14, 0.477 0.281 0.154, 0.469 0.333 0.214, 0.481 


OLZ 0.209 0.104, 0.385 0.209 0.103, 0.386 0.209 0.103, 0.385 0.286 0.147, 0.498 


RISP 0.239 0.119, 0.437 0.239 0.119, 0.438 0.239 0.118, 0.437 0.323 0.167, 0.557 


RR comparators vs aripiprazole 


PBO 0.29 0.13, 0.59 0.29 0.14, 0.61 0.29 0.14, 0.57 0.35 0.20, 0.59 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 0.74 0.27, 2.08 0.76 0.27, 2.16 0.74 0.27, 2.01 0.86 0.37, 1.95 


RISP 0.84 0.30, 2.43 0.87 0.31, 2.51 0.85 0.31, 2.34 0.97 0.41, 2.22 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 3.50 1.69, 7.54 3.40 1.63, 7.37 3.47 1.77, 7.31 2.84 1.69, 4.92 


OLZ 2.59 1.19, 5.94 2.59 1.20, 5.94 2.59 1.20, 5.93 2.43 1.18, 5.03 


RISP 2.95 1.33, 7.08 2.94 1.32, 7.11 2.95 1.32, 7.07 2.74 1.31, 5.82 


Probability treatment is best 


PBO 0.0%   0.0%   0.0%   0.0%   


ARP 51.3%   48.8%   50.5%   39.0%   


OLZ 18.5%   19.5%   18.8%   23.3%   


RISP 30.3%   31.7%   30.7%   37.7%   
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YMRS response week 2 


 


 


PIVOTAL STUDIES ONLY ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
median 95% CrI median 95% CrI median 95% CrI median 95% CrI 


Probability of experiencing the event 


PBO 0.192 0.14, 0.252 0.192 0.14, 0.252 0.192 0.14, 0.252 0.236 0.18, 0.299 


ARP 0.435 0.291, 0.591 0.576 0.423, 0.718 0.507 0.371, 0.644 0.538 0.419, 0.655 


OLZ 0.516 0.356, 0.682 0.517 0.355, 0.681 0.517 0.357, 0.681 0.582 0.408, 0.746 


RISP 0.503 0.352, 0.656 0.503 0.352, 0.657 0.504 0.352, 0.656 0.569 0.409, 0.72 


RR comparators vs aripiprazole 


PBO 0.44 0.29, 0.69 0.34 0.23, 0.48 0.38 0.26, 0.55 0.44 0.32, 0.60 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 1.19 0.68, 2.09 0.90 0.55, 1.46 1.02 0.61, 1.67 1.08 0.69, 1.63 


RISP 1.16 0.69, 1.96 0.87 0.55, 1.37 0.99 0.62, 1.57 1.06 0.70, 1.54 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 2.26 1.45, 3.43 2.98 2.07, 4.3 2.63 1.83, 3.83 2.27 1.67, 3.13 


OLZ 2.68 1.66, 4.3 2.68 1.65, 4.3 2.68 1.66, 4.32 2.45 1.60, 3.66 


RISP 2.61 1.71, 3.94 2.61 1.71, 3.93 2.62 1.72, 3.93 2.40 1.65, 3.42 


Probability treatment is best 


PBO 0.0% 
 


0.0% 
 


0.0% 
 


0.0%   


ARP 13.6% 
 


54.0% 
 


30.5% 
 


19.1%   


OLZ 47.0% 
 


26.5% 
 


38.7% 
 


44.3%   


RISP 39.4% 
 


19.5% 
 


30.9% 
 


36.5%   
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YMRS response week 3 


 


PIVOTAL STUDIES ONLY ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
median 95% CrI median 95% CrI median 95% CrI median 95% CrI 


Probability of experiencing the event 


PBO 0.246 0.197, 0.3 0.246 0.196, 0.3 0.246 0.196, 0.3 0.294 0.241, 0.352 


ARP 0.524 0.372, 0.675 0.651 0.503, 0.778 0.591 0.457, 0.717 0.577 0.461, 0.689 


OLZ 0.524 0.365, 0.684 0.524 0.366, 0.685 0.523 0.366, 0.683 0.584 0.418, 0.741 


RISP 0.601 0.447, 0.741 0.601 0.446, 0.741 0.601 0.445, 0.741 0.658 0.504, 0.789 


QUET 0.467 0.345, 0.594 0.467 0.345, 0.593 0.467 0.345, 0.594 0.528 0.400, 0.654 


RR comparators vs aripiprazole 


PBO 0.47 0.33, 0.69 0.38 0.28, 0.52 0.42 0.31, 0.57 0.51 0.39, 0.67 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 1.00 0.61, 1.62 0.81 0.52, 1.22 0.89 0.56, 1.35 1.01 0.67, 1.46 


RISP 1.15 0.75, 1.77 0.93 0.63, 1.33 1.02 0.69, 1.47 1.14 0.8, 1.57 


QUET 0.89 0.59, 1.38 0.72 0.5, 1.04 0.79 0.54, 1.15 0.92 0.65, 1.27 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 2.13 1.45, 2.99 2.63 1.94, 3.53 2.39 1.76, 3.24 1.96 1.49, 2.55 


OLZ 2.12 1.39, 3.12 2.12 1.39, 3.12 2.12 1.39, 3.11 1.98 1.36, 2.76 


RISP 2.43 1.71, 3.37 2.44 1.71, 3.37 2.44 1.70, 3.37 2.23 1.63, 2.94 


QUET 1.90 1.38, 2.55 1.90 1.39, 2.54 1.90 1.38, 2.54 1.79 1.35, 2.32 


Probability treatment is best 


PBO 0.0% 
 


0.0% 
 


0.0% 
 


0.0% 
 ARP 18.7% 


 
59.9% 


 
37.6% 


 
13.6% 


 OLZ 20.4% 
 


9.4% 
 


15.3% 
 


21.9% 
 RISP 57.1% 


 
29.8% 


 
44.9% 


 
60.4% 


 QUET 3.8% 
 


1.0% 
 


2.2% 
 


4.1% 
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Discontinuation week 3 


 


PIVOTAL STUDIES ONLY ALL STUDIES EXCEPT TRAMONTINA ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI 


Probability of experiencing the event 


PBO 0.241 0.193, 0.294 0.241 0.193, 0.294 0.241 0.193, 0.294 0.241 0.193, 0.294 0.241 0.193, 0.294 0.241 0.193, 0.294 0.174 0.119, 0.231 


ARP 0.132 0.059, 0.254 0.214 0.116, 0.358 0.176 0.101, 0.286 0.132 0.059, 0.253 0.215 0.115, 0.357 0.176 0.101, 0.286 0.134 0.073, 0.226 


OLZ 0.131 0.071, 0.228 0.131 0.071, 0.228 0.131 0.071, 0.228 0.131 0.071, 0.228 0.131 0.071, 0.228 0.131 0.071, 0.229 0.090 0.044, 0.173 


RISP 0.212 0.116, 0.358 0.213 0.116, 0.357 0.212 0.116, 0.358 0.212 0.116, 0.356 0.212 0.116, 0.357 0.212 0.116, 0.358 0.151 0.073, 0.282 


QUET 0.168 0.104, 0.261 0.168 0.103, 0.261 0.168 0.104, 0.261 0.168 0.103, 0.261 0.168 0.103, 0.261 0.168 0.104, 0.261 0.118 0.064, 0.2 


DVP             0.507 0.198, 0.833 0.509 0.198, 0.833 0.509 0.196, 0.833 0.405 0.134, 0.774 


RR comparators vs aripiprazole 


PBO 1.82 0.91, 4.12 1.13 0.64, 2.13 1.37 0.8, 2.43 1.82 0.92, 4.14 1.13 0.65, 2.14 1.37 0.8, 2.43 1.30 0.74, 2.31 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 1.00 0.38, 2.76 0.61 0.26, 1.49 0.75 0.32, 1.72 1.00 0.38, 2.77 0.61 0.26, 1.49 0.74 0.32, 1.74 0.68 0.28, 1.62 


RISP 1.61 0.61, 4.48 0.99 0.42, 2.39 1.21 0.52, 2.78 1.61 0.61, 4.44 0.99 0.42, 2.4 1.20 0.52, 2.79 1.13 0.46, 2.72 


QUET 1.28 0.54, 3.27 0.79 0.37, 1.74 0.96 0.46, 2.01 1.28 0.54, 3.29 0.79 0.37, 1.74 0.96 0.46, 2.02 0.88 0.4, 1.9 


DVP             3.77 1.18, 10.32 2.35 0.78, 5.51 2.85 0.95, 6.41 3.00 0.9, 7.49 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 0.55 0.24, 1.1 0.89 0.47, 1.55 0.73 0.41, 1.24 0.55 0.24, 1.09 0.89 0.47, 1.55 0.73 0.41, 1.25 0.77 0.43, 1.36 


OLZ 0.54 0.28, 0.99 0.54 0.28, 0.99 0.54 0.28, 0.99 0.54 0.28, 0.99 0.54 0.28, 1.00 0.54 0.28, 1 0.52 0.27, 0.99 


RISP 0.88 0.46, 1.62 0.88 0.46, 1.6 0.88 0.46, 1.61 0.88 0.46, 1.6 0.88 0.46, 1.61 0.88 0.46, 1.6 0.87 0.43, 1.68 


QUET 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 0.68 0.4, 1.12 


DVP             2.10 0.8, 3.69 2.10 0.8, 3.71 2.10 0.79, 3.7 2.34 0.78, 4.77 


Probability treatment is best 


PBO 0.0%   0.0%   0.0%   0.0%   0.0%   0.0%   0.0%   


ARP 42.5%   7.8%   16.2%   42.4%   7.9%   16.3%   11.3%   


OLZ 41.5%   62.7%   58.1%   41.5%   62.6%   57.9%   60.9%   
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RISP 4.9%   8.8%   7.7%   4.9%   8.7%   7.6%   8.2%   


QUET 11.1%   20.7%   18.0%   11.1%   20.5%   17.9%   19.4%   


DVP             0.2%   0.3%   0.3%   0.3%   
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Extra-pyramidal symptoms 
 


 


PIVOTAL STUDIES ONLY ALL STUDIES EXCEPT TRAMONTINA ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI 


Probability of experiencing the event 


PBO 0.030 0.01, 0.06 0.030 0.01, 0.06 0.030 0.01, 0.06 0.030 0.01, 0.06 0.030 0.01, 0.06 0.030 0.01, 0.06 0.026 0.011, 0.051 


ARP 0.110 0.034, 0.256 0.210 0.072, 0.417 0.158 0.053, 0.328 0.109 0.034, 0.255 0.209 0.073, 0.416 0.158 0.055, 0.327 0.144 0.062, 0.268 


RISP 0.111 0.033, 0.304 0.112 0.033, 0.302 0.112 0.033, 0.305 0.112 0.033, 0.305 0.112 0.033, 0.308 0.113 0.034, 0.309 0.101 0.031, 0.296 


QUET 0.117 0.028, 0.524 0.116 0.028, 0.521 0.116 0.028, 0.528 0.117 0.028, 0.523 0.116 0.028, 0.517 0.115 0.028, 0.516 0.103 0.022, 0.542 


DVP 
  


        0.012 0, 0.234 0.012 0, 0.235 0.012 0, 0.237 0.011 0, 0.219 


RR comparators vs aripiprazole 


PBO 0.27 0.11, 0.6 0.14 0.06, 0.29 0.19 0.09, 0.38 0.27 0.11, 0.6 0.14 0.06, 0.29 0.19 0.09, 0.38 0.19 0.08, 0.37 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


RISP 1.01 0.26, 4.47 0.53 0.15, 2.18 0.71 0.2, 2.93 1.02 0.26, 4.52 0.54 0.15, 2.2 0.71 0.2, 2.95 0.70 0.19, 2.86 


QUET 1.04 0.15, 12.47 0.54 0.09, 6 0.72 0.12, 8.38 1.05 0.16, 12.51 0.55 0.09, 5.9 0.72 0.12, 7.94 0.70 0.11, 7.36 


DVP             0.11 0, 2.6 0.06 0, 1.32 0.08 0, 1.77 0.08 0, 1.75 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 3.71 1.66, 8.87 6.99 3.43, 15.51 5.28 2.65, 11.74 3.70 1.66, 8.84 6.98 3.43, 15.49 5.25 2.63, 11.69 5.39 2.73, 11.95 


RISP 3.73 1.27, 13.84 3.72 1.28, 13.78 3.73 1.28, 13.84 3.73 1.28, 13.92 3.75 1.28, 14.11 3.74 1.27, 14.14 3.78 1.27, 14.09 


QUET 3.80 0.66, 44.12 3.80 0.67, 43.82 3.79 0.67, 44.77 3.84 0.67, 44.06 3.80 0.66, 42.55 3.77 0.66, 42.08 3.79 0.66, 39.31 


DVP             0.42 0, 8.83 0.42 0, 8.77 0.42 0, 8.79 0.42 0, 8.93 


Probability treatment is best 


PBO 92.0% 
 


92.1% 
 


92.0% 
 


29.4% 
 


29.5% 
 


29.5% 
 


29.5% 
 ARP 0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 RISP 0.7% 
 


0.7% 
 


0.7% 
 


0.0% 
 


0.1% 
 


0.1% 
 


0.1% 
 QUET 7.3% 


 
7.2% 


 
7.3% 


 
2.9% 


 
3.0% 


 
2.9% 


 
2.9% 


 DVP 
  


  
 


  
 


67.7% 
 


67.5% 
 


67.6% 
 


67.6% 
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Clinically significant weight gain 


 


PIVOTAL STUDIES ONLY 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


 
median 95% CrI median 95% CrI median 95% CrI 


Probability of experiencing the event 


PBO 0.016 0.004, 0.038 0.016 0.004, 0.038 0.016 0.004, 0.038 


ARP 0.016 0.003, 0.071 0.053 0.011, 0.18 0.034 0.007, 0.119 


OLZ 0.453 0.13, 0.894 0.455 0.127, 0.899 0.450 0.123, 0.896 


RISP 0.041 0.009, 0.158 0.042 0.009, 0.158 0.041 0.008, 0.159 


QUET 0.394 0.09, 0.956 0.390 0.089, 0.959 0.403 0.092, 0.964 


RR comparators vs aripiprazole  


PBO 1.02 0.24, 4.55 0.31 0.09, 0.91 0.47 0.14, 1.32 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 27.57 4.12, 216.2 8.24 1.53, 50.23 12.52 2.31, 76.22 


RISP 2.65 0.39, 20.21 0.79 0.15, 4.61 1.19 0.22, 6.94 


QUET 23.99 2.34, 297 6.98 0.84, 72.47 11.1 1.3, 116.1 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 0.98 0.22, 4.24 3.22 1.1, 10.91 2.13 0.76, 7.2 


OLZ 26.30 7.49, 127.6 26.35 7.49, 128.4 26.44 7.46, 130.3 


RISP 2.53 0.78, 10.74 2.55 0.78, 10.62 2.54 0.78, 10.78 


QUET 22.67 3.8, 195.6 22.32 3.79, 196.8 23.54 3.92, 217.9 


Probability treatment is best 


PBO 45.9%   92.1%   86.2%   


ARP 50.2%   1.5%   7.8%   


OLZ 0.0%   0.0%   0.0%   


RISP 3.9%   6.4%   6.1%   


QUET 0.0%   0.0%   0.0%   
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Clinically significant increase in prolactin 


 


PIVOTAL STUDIES ONLY 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


 
median 95% CrI median 95% CrI median 95% CrI 


Probability of experiencing the event 


PBO 0.012 0.003, 0.031 0.012 0.003, 0.029 0.012 0.003, 0.029 


ARP 0.001 0, 0.024 0.004 0, 0.048 0.002 0, 0.025 


OLZ 0.433 0.116, 0.887 0.413 0.101, 0.882 0.416 0.106, 0.883 


RISP 0.330 0.066, 0.947 0.323 0.062, 0.956 0.321 0.062, 0.95 


QUET 0.076 0.015, 0.308 0.070 0.013, 0.294 0.070 0.014, 0.29 


RR comparators vs aripiprazole  


PBO 8.74 0.52, 2179 2.47 0.21, 72.42 4.89 0.41, 140.3 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 


OLZ 310.70 12.84, 85630 88.75 5.48, 3267 175.70 10.86, 6414 


RISP 251.20 6.82, 82530 71.13 2.84, 3736 139.80 5.52, 7202 


QUET 57.86 2.33, 16060 15.85 0.93, 618.5 31.22 1.81, 1191 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 0.11 0, 1.93 0.40 0.01, 4.81 0.20 0.01, 2.43 


OLZ 32.82 9.06, 169.8 33.47 9.09, 185.2 33.83 9.15, 186.1 


RISP 24.84 3.78, 261 25.81 3.8, 308.1 25.88 3.82, 291.8 


QUET 5.97 1.72, 31.87 5.97 1.72, 32.36 5.97 1.72, 32.14 


Probability treatment is best 


PBO 7.5%   23.8%   10.3%   


ARP 92.5%   76.2%   89.7%   


OLZ 0.0%   0.0%   0.0%   


RISP 0.0%   0.0%   0.0%   


QUET 0.0%   0.0%   0.0%   
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Somnolence 


 


 


PIVOTAL STUDIES ONLY ALL STUDIES EXCEPT TRAMONTINA ALL STUDIES 


 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
10MG 


ARIPIPRAZOLE 
30MG 


ARIPIPRAZOLE 
POOLED DOSE 


ARIPIPRAZOLE 
POOLED DOSE 


 
med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI med 95% CrI 


Probability of experiencing the event 


PBO 0.078 0.045, 0.12 0.078 0.045, 0.12 0.078 0.045, 0.12 0.078 0.046, 0.12 0.078 0.045, 0.12 0.078 0.045, 0.12 0.165 0.114, 0.227 


ARP 0.411 0.214, 0.677 0.509 0.296, 0.752 0.463 0.271, 0.711 0.410 0.215, 0.676 0.508 0.296, 0.755 0.462 0.271, 0.709 0.589 0.423, 0.758 


RISP 0.265 0.143, 0.431 0.266 0.144, 0.431 0.266 0.145, 0.432 0.265 0.144, 0.432 0.266 0.144, 0.433 0.266 0.145, 0.433 0.459 0.294, 0.641 


QUET 0.273 0.151, 0.442 0.273 0.15, 0.441 0.273 0.15, 0.441 0.273 0.151, 0.442 0.274 0.15, 0.443 0.274 0.151, 0.443 0.468 0.302, 0.653 


DVP             0.159 0.067, 0.329 0.159 0.067, 0.327 0.159 0.067, 0.329 0.308 0.15, 0.536 


RR comparators vs aripiprazole 


PBO 0.19 0.08, 0.45 0.16 0.07, 0.33 0.17 0.07, 0.36 0.19 0.08, 0.45 0.16 0.07, 0.33 0.17 0.07, 0.36 0.28 0.17, 0.46 


ARP 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


RISP 0.65 0.24, 1.68 0.53 0.21, 1.24 0.58 0.23, 1.38 0.65 0.24, 1.69 0.53 0.21, 1.25 0.58 0.23, 1.38 0.78 0.43, 1.34 


QUET 0.67 0.25, 1.76 0.54 0.22, 1.29 0.59 0.23, 1.43 0.67 0.25, 1.76 0.54 0.22, 1.3 0.60 0.23, 1.44 0.80 0.44, 1.38 


DVP             0.39 0.12, 1.19 0.32 0.1, 0.89 0.35 0.11, 0.98 0.53 0.23, 1.07 


RR comparators vs placebo 


PBO 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 1.00 1, 1 


ARP 5.21 2.21, 13.27 6.41 3.02, 14.87 5.85 2.75, 14.1 5.18 2.22, 13.1 6.43 3, 15.16 5.84 2.75, 13.98 3.54 2.18, 5.92 


RISP 3.40 1.88, 6.25 3.40 1.88, 6.24 3.39 1.87, 6.27 3.39 1.87, 6.24 3.40 1.87, 6.24 3.39 1.87, 6.26 2.76 1.72, 4.39 


QUET 3.49 1.91, 6.76 3.48 1.89, 6.73 3.47 1.9, 6.69 3.47 1.89, 6.71 3.48 1.9, 6.76 3.49 1.9, 6.73 2.81 1.73, 4.62 


DVP             
  


2.05 0.88, 4.54 2.05 0.88, 4.55 1.86 0.9, 3.49 


Probability treatment is best 


PBO 100%   100%   100%   95.2% 
 


95.3% 
 


95.3% 
 


95.5% 
 ARP 0%   0%   0%   0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 RISP 0%   0%   0%   0.0% 
 


0.0% 
 


0.0% 
 


0.0% 
 QUET 0%   0%   0%   0.0% 


 
0.0% 


 
0.0% 


 
0.0% 


 DVP             4.8% 
 


4.7% 
 


4.7% 
 


4.5% 
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9.16 Appendix 16: Winbugs code for Network Meta-


Analysis Fixed Effects Model 


 


model { 
 
 
for (i in 1:N.d)  
{ 
  n[i]~dbin(p[i],total[i] ) 
logit(p[i])<-lambda[s[i]] + theta[s[i],b[i],t[i]] 
} 
 


 
 
for (j in 1:N.s)  
{ 
lambda[j]~dnorm(0,0.01) 
 
for (c in 1:(N.t -1))  
{ 
theta[j,c,c]<-0 
 
for (k in (c+1):N.t)  
{ 
theta[j,c,k] <- dshift[c,k] 
 } 
} 
} 
 
 
for (c in 1:(N.t -1))  
{ 
for (k in (c+1):N.t)  
{ 
dshift[c,k]<-mu[k]-mu[c]  
}  
} 
 
mu[1]<-0 
for (i in 2:N.t) { mu[i]~dnorm(0,0.01) } 
 
 
for (i in 1:N.d) {lambda1[i] <- lambda[s[i]] * equals(t[i],1) } 
ref <- sum(lambda1[])/N1 
 
for (k in 1:N.t)  
{  
logit(T[k])<- ref +mu[k]  
rr_pbo[k] <- T[k]/T[1]  
 rr_ari[k] <- T[k]/T[2]  
} 
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for (k in 1:N.t) 
{ 
rk_neg[k] <- rank(T[],k) 
best_neg[k] <- equals(rk_neg[k],1) 
 
rk_pos[k] <- (N.t+1)-rank(T[],k) 
best_pos[k] <- equals(rk_pos[k],1) 
} 
 
 
} 
 
 
 
 
 
 
 
Example of input data: YMRS1, Aripiprazole pooled dose, pivotal studies only 
 
list( 
 
N.d=6, 
N.s=3, 
N.t=4, 
 
N1=3, 
 
s=c(1,1,2,2,3,3), 
 
#study,Findling 2009,Findling 2009,Findling 2009,Findling 2009,Tohen 2007,Tohen 
2007,Haas 2009,Haas 2009,,,,,, 
#trt,pbo,aripi_10,aripi_30,aripi_pooled,pbo,olz,pbo,risp,,,,,, 
 
t=c(1,2,1,3,1,4), 
 
b=c(1,1,1,1,1,1), 
 
total=c(94,195,54,105,58,111), 
 
n=c(6,44,6,28,5,27) 
 
) 
 
 
Initial values 
 
list(mu=c(NA,0,0,0), lambda=c(0,0,0)) 
list(mu=c(NA,-1,-1,-1), lambda=c(-3,-3,-3)) 
list(mu=c(NA,2,2,2), lambda=c(-3,5,-1)) 
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9.17 Appendix 17: Meta-analysis of NCT00110461 (pooled 


10-30 mg dose) and NCT00116259 


 


Meta-analyses were run for the following efficacy outcomes:  


 YMRS response (defined as ≥50% reduction in YMRS total score from 


baseline) at week 1 


 YMRS response at week 2 


 YMRS response at week 3 


 YMRS response at week 4 [results still pending] 


 Discontinuation at week 3 


Meta-analyses were run for the following safety outcomes:  


 Extrapyramidal symptoms 


 Somnolence 


The other clinically important adverse events of clinically significant weight gain and 


clinically significant increase in prolactin were not measured in NCT00116259 


(according to correspondence with the authors), so no meta-analysis could be 


performed on these outcomes. The safety outcomes pooled the 4-week event rate 


from the NCT00110461 trial and the 6-week event rate from the NCT00116259 trial. 


No adjustment was made for drug exposure time, as the difference between the 


studies was small at only two weeks. 


Meta-analyses methodology 


The results (Relative Risk [RR] and Risk Difference [RD]) of the NCT00110461 and 


NCT00116259 studies were meta-analysed to produce a pooled estimate of the 


effect of aripiprazole versus placebo for each of the above-mentioned outcomes. 


Pooling was done using both fixed-effect and random-effect models. The fixed-effect 


model was run using the Mantel-Haenszel method.130 The random-effect model was 


run using the DerSimonian and Laird method,131 with the estimate of heterogeneity 


being taken from the Mantel-Haenszel model. 


Heterogeneity was assessed by the Cochran’s Q test and the I2 statistics:  
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 Cochran’s Q is the standard test for heterogeneity and examines the null 


hypothesis that all studies are evaluating the same effect. However, the 


power of this test is low when the meta-analysis includes a small number of 


studies, which is the case in this analysis.  


 The I2 statistics is a measure that lies between 0% and 100% and gives an 


indication of the magnitude of heterogeneity in the meta-analysis, a value of 


0% representing no observed heterogeneity and larger values indicating 


increasing heterogeneity. This measure can be interpreted as the percentage 


of the total variability in a set of effect sizes due to true heterogeneity. The I2 


results are interpreted according to the classification proposed by Higgins and 


Thompson in 2002.[reference to be added] Values of around 25% represent a 


low level of heterogeneity, values around 50% a medium level and values 


around 75% indicates a high amount of heterogeneity.  


Both heterogeneity measures are reported for each model and a recommendation on 


which model is the most appropriate is made. For analyses where high heterogeneity 


is found, a random effects approach is usually preferred. 
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Meta-analyses results 


 


YMRS response at week 1 


There is a moderate amount of heterogeneity in the meta-analysis on relative risks 


for YMRS response at week 1, but it does not come out as significant. There is no 


heterogeneity in the meta-analysis on risk differences. The fixed-effect model is 


therefore the most appropriate in both cases. 


 


The analyses on both RR and RD measures show that there is a significantly greater 


chance of achieving YMRS response at week 1 with aripiprazole than with placebo 


(Table B88). 


 
Table B88 RR and RD for YMRS response at week 1 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 3.54 1.56, 8.00 54.7 46.3 


NCT00116259 1.74 0.86, 3.51 45.3 53.7 


Pooled RR   2.72 (1.54, 4.81) 2.41 (1.14, 5.12) 


p-value    0.001 0.022 


Heterogeneity   I
2
=48.8%, chi-square p-value=0.162 


 
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 16.2 8.5, 23.9 85.8 93.6 


NCT00116259 23.6 -5.8, 52.9 14.2 6.4 


Pooled RD   17.2 (9.4, 25.0) 16.7 (9.2, 24.1) 


p-value   <0.001 <0.001 


Heterogeneity   I
2
=0%, chi-square p-value=0.617 


 


 
 
YMRS response at week 2 


There is a high amount of heterogeneity in the meta-analysis on relative risks for 


YMRS response at week 2 that just fails to reach significance. There is no 


heterogeneity in the meta-analysis on risk differences. The fixed-effect model is 


therefore the most appropriate in both cases.  


The analyses on both RR and RD measures show that there is a significantly greater 


chance of achieving YMRS response at week 2 with aripiprazole than with placebo 


(Table B89). 
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Table B89 RR and RD for YMRS response at week 2 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 2.74 1.71, 4.39 70.1 52.8 


NCT00116259 1.39 0.78, 2.47 29.9 47.2 


Pooled RR   2.34 (1.60, 3.42) 1.99 (0.99, 4.02) 


p-value    <0.001 0.055 


Heterogeneity   I
2
=72.1%, chi-square p-value=0.058 


 
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 29.6 19.3, 40.0 85.8 89.2 


NCT00116259 17.1 -12.7, 46.9 14.2 10.8 


Pooled RD   27.9 (18.1, 37.7) 28.3 (18.5, 38.1) 


p-value   <0.001 <0.001 


Heterogeneity   I
2
=0%, chi-square p-value=0.433 


 


 
 
YMRS response at week 3 
 
There is a significant high amount of heterogeneity in both meta-analyses. The 


random-effect model is therefore the most appropriate in both cases. The analyses 


on both RR and RD measures show that there is a greater chance of achieving 


YMRS response at week 3 with aripiprazole than with placebo, but that the difference 


between treatments is not significant (Table B90).  


The poor results for aripiprazole from study NCT00116259 are likely a product of the 


small patient sample size in this trial. The week 4 YMRS results indicate that this 


week 3 result is an anomaly. 


 
Table B90 RR and RD for YMRS response at week 3 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 2.77 1.73, 4.44 63.2 50.5 


NCT00116259 0.93 0.55, 1.56 36.8 49.5 


Pooled RR   2.09 (1.45, 3.02) 1.61 (0.51, 5.09) 


p-value    <0.001 0.417 


Heterogeneity   I
2
=90.7%, chi-square p-value=0.001 


 
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 30.2 19.8, 40.5 85.8 58.5 


NCT00116259 -4.4 -34.4, 25.5 14.2 41.8 


Pooled RD   25.3 (15.4, 35.1) 15.8 (-17.8, 49.4) 


p-value   <0.001 0.358 


Heterogeneity   I
2
=78.5%, chi-square p-value=0.031 
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YMRS response at week 4 
 
There is a small to moderate amount of heterogeneity in the meta-analysis on 


relative risks for YMRS at week 4, but it does not come out as significant. There is no 


heterogeneity in the meta-analysis on risk differences. The fixed-effect model is 


therefore the most appropriate in both cases.  


The analyses on both RR and RD measures show that there is a significantly greater 


chance of achieving YMRS response at week 4 with aripiprazole than with placebo. 


This indicates that the week 3 YMRS results for NCT00116259 are anomolous. 


 
Table B91 RR and RD for YMRS response at week 4 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


Findling 2009 2.04 1.43, 2.93 74.2 53.7 


Tramontina 2009 1.49 0.99, 2.23 25.8 46.3 


Pooled RR   1.90 (1.42, 2.54) 1.77 (1.26, 2.47) 


p-value    <0.001 0.001 


Heterogeneity   I
2
=36.1%, chi-square p-value=0.211 


  
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


Findling 2009 27.8 16.4, 39.1 85.8 84.0 


Tramontina 2009 27.3 1.4, 53.3 14.2 16.0 


Pooled RD   27.7 (17.3, 38.1) 27.7 (17.3, 38.1) 


p-value   <0.001 <0.001 


Heterogeneity   I
2
=0%, chi-square p-value=0.976 


 
 
 
Discontinuation at week 3 
 
There is a small amount of heterogeneity in the meta-analysis on relative risks for 


discontinuation at week 3, and a moderate amount in the one on risk differences. 


Neither comes out as significant. The fixed-effect model is therefore the most 


appropriate in both cases.   


The analyses on both RR and RD measures show there are less patients 


discontinuing treatment at week 3 with aripiprazole than with placebo, but not 


significantly so (Table B92).  


Table B92 RR and RD for discontinuation rate at week 3 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 0.71 0.40, 1.26 98.2 90.1 


NCT00116259 4.11 0.18, 95.37 1.8 9.9 


Pooled RR   0.77 (0.44, 1.34) 0.84 (0.30, 2.37) 
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p-value    0.360 0.748 


Heterogeneity   I
2
=14.3%, chi-square p-value=0.280 


 
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 -5.0 -13.7, 3.7 86.3 60.2 


NCT00116259 5.6 -8.3, 19.4 13.7 39.8 


Pooled RD   -3.5 (-11.3, 4.2) -0.8 (-11.6, 10.0) 


p-value   0.371 0.885 


Heterogeneity   I
2
=48.0%, chi-square p-value=0.165 


 


 
 
Extrapyramidal symptoms 
 
There is no heterogeneity in the meta-analysis on relative risks for extrapyramidal 


symptoms. The fixed-effect model is therefore the preferred one. There is a moderate 


to high amount of heterogeneity in the meta-analysis on risk differences, but it does 


not come out as significant. For this reason, and because the evidence in the 


Tramontina study is weak (based on only a small sample of patients and a small 


number of events, and no events in the placebo arm), the fixed-effect model is the 


preferred approach. 


The analyses on both RR and RD measures show that there is a significantly greater 


chance of experiencing extrapyramidal symptoms with aripiprazole than with placebo 


(Table B93). 


 
Table B93 RR and RD for extrapyramidal symptoms 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 4.36  2.08, 9.17 94.7 93.9 


NCT00116259 6.28  0.34, 115.84 5.3 6.1 


Pooled RR   4.46 (2.17, 9.16) 4.46 (2.17, 9.16) 


p-value   <0.001 <0.001 


Heterogeneity   I
2
=0%, chi-square p-value=0.813 


 
Study RD 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 24.3 16.0, 32.5 83.1 56.6 


NCT00116259 10.7 -2.8, 24.2 16.9 43.4 


Pooled RD   22.0 (14.7, 29.2) 18.4 (4.8, 32.0) 


p-value   <0.001 0.008 


Heterogeneity   I
2
=68.6%, chi-square p-value=0.074 
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Somnolence 
 
There is a very high amount of heterogeneity in the meta-analysis on relative risks for 


somnolence, which is highly significant. The random-effect model is therefore the 


preferred one. This shows that patients on aripiprazole are more likely to experience 


somnolence than patients on placebo (Table B94). However the precision of the 


estimation is poor, leading to a very wide confidence interval and a non significant 


difference. 


There is no heterogeneity in the meta-analysis on risk differences. The fixed-effect 


model is therefore the preferred one, which shows that there is a significantly greater 


chance of experiencing somnolence with aripiprazole than with placebo (Table B94). 


The discrepancy between the two measures comes from the fact that the proportions 


of patients experiencing somnolence greatly differ between studies: 3.1% and 22.9% 


for the placebo and aripiprazole arm in study NCT00110461, compared to 68% and 


89% in study NCT00116259. This may be partly due to the fact that frequencies of 


adverse events in NCT00116259 were measured over 6 weeks, whereas in 


NCT00110461 they were measured over 4 weeks. Differences in the study 


populations (see Table B5, and also that NCT00116259 included only patients with 


co-morbid ADHD) may also have influenced the differing incidences of somnolence.   


Table B94 RR and RD for somnolence 
Study RR 95% CI Weights (%) 


fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 7.39 2.36, 23.17 18.3 47.8 


NCT00116259 1.31 0.98, 1.77 81.7 52.2 


Pooled RR   2.42 (1.61, 3.64) 3.00 (0.22, 41.72) 


p-value   <0.001 0.414 


Heterogeneity   I
2
=95.0%, chi-square p-value<0.001 


 


Study RD 95% CI Weights (%) 
fixed-effect 
 meta-analysis 


Weights (%) 
random-effect 
meta-analysis 


NCT00110461 19.7 13.0, 26.5 83.1 91.0 


NCT00116259 21.3 -0.3, 42.9 16.9 9.0 


Pooled RD   20.0 (13.3, 26.7) 20.0 (13.4, 26.4) 


p-value   <0.001 <0.001 


Heterogeneity   I
2
=0%, chi-square p-value=0.890 
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9.18 Appendix 18: Efficacy data from the acute and extension phases of study NCT00110461 


Table B95 Mean changes from baseline in the extension phase of study NCT001104616, 61  
 Placebo Aripiprazole 10 mg/day Aripiprazole 30 mg/day p value vs. 


placebo 


N Mean 
change 


from 
baseline 


N Mean 
change 


from 
baseline 


Treatment 
difference 
(95% CI) 


N Mean 
change 


from 
baseline 


Treatment 
difference 
(95% CI) 


YMRS 
Week 30 94 -8.2 96 -14.1* ''''''''''''' 


''''''''''''''' ''''' 
'''''''''''''' 


99 -14.9* '''''''''''' '''''''''''''' 
''''' '''''''''''''' 


*p˂0.0001 


CGI-BP 
severity 


Mania – week 30 94 -0.9 96 -1.7* ''''''''''''' '''''''''''''' 
''''' '''''''''''''' 


99 -2.0** ''''''''''' ''''''''''''' 
''''' '''''''''''''' 


*p=0.0003 
**p˂0.0001 


Depression – 
week 30 


94 -0.5 96 -0.7 ''''''''''' ''''''''''''' 
''''' ''''''''''''' 


99 -0.9* ''''''''''''' 
''''''''''''''' '''''' 
''''''''''''' 


*p=0.0166 


Overall – week 30 94 -0.8 96 -1.6* '''''''''''' ''''''''''''' 
''''' '''''''''''''' 


99 -1.8* ''''''''''''' '''''''''''''' 
'''' ''''''''''''''' 


*p˂0.0001 


CGI-BP 
change from 
preceding 
phase 


Mania – week 30 94 3.3 96 2.6* ''''''''''' 99 2.5** '''''''''''' *p≤0.05 
**p≤0.0001 


Depression – 
week 30 


94 3.6 96 3.3 ''''''''''' 99 3.1* '''''''''''' *p≤0.05 
**p≤0.0001 


Overall – week 30 94 3.4 96 2.8* ''''''''''' 99 2.6** '''''''''' *p≤0.05 
**p≤0.0001 


CGAS score Week 30 94 6.8 96 16.0* '''''''''''' '''''''''''' 
''''' ''''''''''''''' 


99 16.8* '''''''''''''' ''''''''''''' 
'''''' '''''''''''''' 


*p˂0.0001 


GBI total 
scores 


Parent/guardian 
(mania) – week 
30 


93 -4.3 95 -9.0* ''''''''''''' 
''''''''''''''' ''''' 
''''''''''''''' 


96 -8.9* ''''''''''''' ''''''''''''' 
'''''' ''''''''''''''' 


*p˂0.0001 


Parent/guardian 
(depression) – 
week 30 


93 -2.8 95 -5.0* ''''''''''' ''''''''''''''' 
'''''' '''''''''''''' 


96 -4.1 '''''''''''''' ''''''''''''' 
'''' ''''''''''''' 


*p˂0.05 


Patient (mania) – 
week 30 


93 -5.3 96 -6.7 '''''''''''''' ''''''''''''' 
'''''' '''''''''''' 


96 -7.9* '''''''''''''' 
''''''''''''''' ''''' 
'''''''''''''' 


*p˂0.05 
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Patient 
(depression) – 
week 30 


93 -3.2 96 -4.0 '''''''''''' '''''''''''''' 
''''' '''''''''''''' 


96 -4.4 '''''''''''' ''''''''''''''' 
''''' '''''''''''' 


N.S. 


ADHD-RS-IV 
total score 


Week 30 91 -4.6 97 -11.6** '''''''''''' ''''''''''''' 
''''''''''''' '''''' 
''''''''''''''' 


97 -10.1* '''''''''''' ''''''''''''''' 
'''' ''''''''''''' 


*p≤0.05 
**p≤0.0001 


'''''''''''''''''''' '''''''''''' '''''' '''''' ''''''''' '''''' '''''''''' ''''''''''''' '''''''''''''' 
''''' '''''''''''''' 


''''''' '''''''''' '''''''''''' ''''''''''''' 
'''''' '''''''''''' 


'''''''''' 


''''''''''''''''''''''' ''''''''' 
''''''''''''' 


'''''''''''''' '''''' '''''' '''''''' '''''' '''''''''' ''''''''''' ''''''''''''''' 
'''' '''''''''''''' 


'''''' '''''''''''' '''''''''''' ''''''''''''''' 
''''' '''''''''''' 


''''''''''''''''''''''''' 
'''''''''''''''''''''''''''' 


Time to discontinuation  ** * *p=0.0124 
**p≤0.0001 


N = number of subjects, with the variation reflecting that all rating scales were not completed for all subjects; NR = not reported 
Positive change of the CGAS and P-QLES-Q scores signifies improvement; for all other scales, negative change signifies improvement 


 
Table B96 Responders and patients achieving remission in the extension phase of study NCT001104616, 61  
 Placebo Aripiprazole 10 


mg/day 
 


Aripiprazole  
30 mg/day 


 


p value, 
aripiprazole 
10 mg vs. 
placebo 


95% CI for 
difference 


(%) 


p value, 
aripiprazole 
30 mg vs. 
placebo 


95% CI for 
difference 


(%) 


Relative risk  
(risk difference) 


N n  % N n % N n % Aripiprazole 
10 mg 


Aripiprazole 
30 mg 


% patients 
who were 
responders 
(defined as 
≥50% 
reduction 
from 
baseline 
YMRS total 
score) 


Week 30 '''''' '''''' 26.60 '''''' '''''' 50.00 '''''' '''''' 55.56 ''''''''''''''''''''''' ''''''''' ''' ''''''''''''''' '''''''''''''''''''' '''''''''''''' '''' 
''''''''''''''' 


1.88 
(23.40) 


2.09 
(28.96) 


% patients 
who were in 
remission 
(defined as 
YMRS total 
score ≤12 
and CGI-BP 
severity 
score for 
mania ≤2) 


'''''''''''''' '''''' '''''''''''' '''''''''''' ''''''' '''''''''''' ''''''''''' ''''''''''' '''''''''''' '''''''''''' '''''''''' '''''''''''''''''''''''' 
 


'''''''''''' ''''''''''''''''''' ''''''''''' 4.63 
(19.60) 


8.80 
(42.1) 


   N = number of randomized subjects with both baseline and at least one post-baseline value; n = number of responders; NR = not reported 
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9.19 Appendix 19: Quality assessment & results of studies 


included in the systematic review but not in the meta-


analysis (see Section 5.7.2) 


Table B97 Quality assessment results for RCTs included in the systematic 
review but not in the meta-analysis 


Trial no. (acronym) Pavuluri 201077 Geller 201278 


Was randomisation 
carried out appropriately? 


Randomisation performed, 
but no details are provided 
to enable an evaluation of 
whether the method was 
appropriate 


Yes 


Was the concealment of 
treatment allocation 
adequate? 


Yes – parents, caregivers 
and subjects were blind to 
the medication received, as 
well as the investigational 
staff involved in rating 
efficacy and safety 
measures 


No – only the final 
outcomes assessor was 
blinded. Knowledge of 
drug by the patients, 
carers and caregivers 
may have biased the 
results towards the newer 
drug, risperidone. 


Were the groups similar 
at the outset of the study 
in terms of prognostic 
factors?  


No – many baseline 
characteristics are similar in 
the two groups but there are 
some differences, including 
more patients with co-
morbidities in the 
risperidone group (ADHD, 
anxiety, ODD) and fewer 
patients being overweight. 


No – disease 
characteristics were 
similar, but mean patient 
age was slightly older in 
the risperidone group 


Were the care providers, 
participants and outcome 
assessors blind to 
treatment allocation? 


Yes No – patients, family 
members and treating 
clinicians were aware of 
treatment assignment. 
Also, non-blinded 
interviewers conducted 
the weekly assessments 


Were there any 
unexpected imbalances 
in drop-outs between 
groups? 


Yes – significantly more 
patients dropped out of the 
divalproex group compared 
to the risperidone group 


Yes – there were fewer 
drop-outs in the 
risperidone group (this 
may have been biased by 
the open nature of the 
study) 


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 


Yes Yes, although the ITT 
analysis excluded patients 
who did not present at first 
visit. This was acceptable 
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appropriate methods 
used to account for 
missing data? 


however as these patients 
would not have known 
their drug allocation and 
therefore this could not 
have biased them to drop-
out. Non-responder 
imputation was used. 
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Table B98 Relevant outcomes from Pavuluri 201077 and Geller 201278 


Pavuluri
77


 


Divalproex 60-120 
μg/ml daily + placebo 


Risperidone 0.2-2.0 mg/day + placebo Additional comparator 


N Value N Value 
p value 


risperidone vs. 
placebo 


N Value 
p value 


risperidone vs. 
placebo 


YMRS response 
(defined as ≥50% 
improvement from 
baseline YMRS) 


n (%) at Week 1 NR NR NR NR NR - - - 


n (%) at Week 2 NR NR NR NR NR - - - 


n (%) at Week 3 NR NR NR NR NR - - - 


Discontinuation rate n (%) at Week 3 33 33.3% 33 12.1% NR - - - 


Extrapyramidal 
symptoms 


n (%) at Week 3 NR NR NR NR NR - - - 


Somnolence n (%) at Week 3 NR NR NR NR NR - - - 


Clinically significant 
weight gain 


n (%) at Week 3 NR NR NR NR NR - - - 


Clinically significant 
increase in prolactin 


n (%) at Week 3 NR NR NR NR NR - - - 


Geller 2012
78


 


Risperidone 4-6 mg Lithium 1.1-1.3 mEq/L Divalproex sodium 111-125 μg/mL 


N Value N Value 
p value lithium 
vs. risperidone 


N Value 
p value vs. 
risperidone 


YMRS response 
(defined as ≥50% 
improvement from 
baseline YMRS) 


n (%) at Week 1 NR NR NR NR NR NR NR NR 


n (%) at Week 2 NR NR NR NR NR NR NR NR 


n (%) at Week 3 NR NR NR NR NR NR NR NR 


Discontinuation rate n (%) at Week 3 NR NR NR NR NR NR NR NR 


Extrapyramidal 
symptoms 


n (%) at Week 3 NR NR NR NR NR NR NR NR 


Somnolence n (%) at Week 3 NR NR NR NR NR NR NR NR 


Clinically significant 
weight gain 


n (%) at Week 3 NR NR NR NR NR NR NR NR 
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Clinically significant 
increase in prolactin 


n (%) at Week 3 NR NR NR NR NR NR NR NR 


NR, not reported
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10 Related procedures for evidence submission  


10.1 Cost-effectiveness models 


NICE accepts executable economic models using standard software – that is, 


Excel, TreeAge Pro, R or WinBUGs. If you plan to submit a model in a non-


standard package, NICE should be informed in advance. NICE, in association 


with the ERG, will investigate whether the requested software is acceptable, 


and establish if you need to provide NICE and the ERG with temporary 


licences for the non-standard software for the duration of the appraisal. NICE 


reserves the right to reject economic models in non-standard software. A fully 


executable electronic copy of the model must be submitted to NICE with full 


access to the programming code. Care should be taken to ensure that the 


submitted versions of the model program and the written content of the 


evidence submission match. 


NICE will need to distribute an executable version of the model to consultees 


and commentators because it will be used by the Appraisal Committee to 


assist their decision-making. On distribution of the appraisal consultation 


document (ACD) or final appraisal determination (FAD), and the evaluation 


report produced after the first committee meeting, NICE will advise consultees 


and commentators by letter that the manufacturer or sponsor has developed a 


model as part of their evidence submission for this technology appraisal. The 


letter asks consultees to inform NICE if they wish to receive an electronic copy 


of the model. If a request is received, NICE will release the model as long as it 


does not contain information that was designated confidential by the model 


owner, or the confidential material can be redacted by the model owner 


without producing severe limitations on the functionality of the model. The 


letter to consultees indicates clearly that NICE will distribute an executable 


copy, that the model is protected by intellectual property rights, and can be 


used only for the purposes of commenting on the model’s reliability and 


informing a response to the ACD or FAD. 


Manufacturers and sponsors must ensure that all relevant material pertinent to 


the decision problem has been disclosed to NICE at the time of submission. 







 


Specification for manufacturer/sponsor submission of evidence Page 327 of 330 


There will be no subsequent opportunity to submit information unless it has 


been specifically requested by NICE.  


When making a submission, manufacturers and sponsors should check that: 


 an electronic copy of the submission has been given to NICE with all 


confidential information highlighted and underlined 


 an executable electronic copy of the economic model has been submitted 


 the checklist of confidential information (provided by NICE along with 


invitation to submit) has been completed and submitted. 


10.2 Disclosure of information 


To ensure that the appraisal process is as transparent as possible, NICE 


considers it highly desirable that evidence pivotal to the Appraisal 


Committee’s decisions should be publicly available. NICE recognises that 


because the appraisal is being undertaken close to the time of regulatory 


decisions, the status of information may change during the STA process. 


However, at the point of issuing the FAD or ACD to consultees and 


commentators, all the evidence seen by the Committee should be available to 


all consultees and commentators. 


Under exceptional circumstances, unpublished evidence is accepted under 


agreement of confidentiality. Such evidence includes ‘commercial in 


confidence’ information and data that are awaiting publication (‘academic in 


confidence’). Further instructions on the specification of confidential 


information, and its acceptability, can be found in the agreement between the 


Association of the British Pharmaceutical Industry (ABPI) and NICE 


(www.nice.org.uk). 


When data are ‘commercial in confidence’ or ‘academic in confidence’, it is the 


manufacturer’s or sponsor’s responsibility to highlight such data clearly, and to 


provide reasons why they are confidential and the timescale within which they 


will remain confidential. The checklist of confidential information should be 


completed: if it is not provided, NICE will assume that there is no confidential 
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information in the submission. It is the responsibility of the manufacturer or 


sponsor to ensure that the confidential information checklist is kept up to date.  


The manufacturer or sponsor must ensure that any confidential information in 


their evidence submission is clearly underlined and highlighted. NICE is 


assured that information marked ‘academic in confidence’ can be presented 


and discussed during the public part of the Appraisal Committee meeting. 


NICE is confident that such public presentation does not affect the 


subsequent publication of the information, which is the prerequisite allowing 


for the marking of information as ‘academic in confidence’.  


Please therefore underline all confidential information, and separately 


highlight information that is submitted under ‘commercial in confidence’ in 


turquoise and information submitted under ‘academic in confidence’ in yellow. 


The manufacturer or sponsor will be asked to supply a second version of the 


submission with any information that is to remain confidential removed. The 


confidential information should be ‘blacked out’ from this version, taking care 


to retain the original formatting as far as possible so that it is clear which data 


have been removed and where from. For further details on how the document 


should be redacted/stripped, see the checklist of confidential information. 


The last opportunity to review the confidential status of information in an STA, 


before publication by NICE as part of the consultation on the ACD, is 2 weeks 


before the Appraisal Committee meeting; particularly in terms of ‘academic in 


confidence’ information. The ‘stripped’ version will be issued to consultees 


and commentators along with the ACD or FAD, and made available on NICE’s 


website 5 days later.  


It is the responsibility of the manufacturer or sponsor to ensure that the 


‘stripped’ version of the submission does not contain any confidential 


information. NICE will ask manufacturers and sponsors to reconsider 


restrictions on the release of data if there appears to be no obvious reason for 


the restrictions, or if such restrictions would make it difficult or impossible for 


NICE to show the evidential basis for its guidance. Information that has been 
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put into the public domain, anywhere in the world, cannot be marked as 


confidential.  


Confidential information submitted will be made available for review by the 


ERG and the Appraisal Committee. Confidential information may be 


distributed to all consultees with the permission of the manufacturer or 


sponsor. NICE will at all times seek to protect the confidentiality of the 


information submitted, but nothing will restrict the disclosure of information by 


NICE that is required by law (including in particular, but without limitation, the 


Freedom of Information Act 2000). 


The Freedom of Information Act 2000, which came into force on 1 January 


2005, enables any person to obtain information from public authorities such as 


NICE. The Act obliges NICE to respond to requests about the recorded 


information it holds, and it gives people a right of access to that information. 


This obligation extends to submissions made to NICE. Information that is 


designated as ‘commercial in confidence’ may be exempt under the Act. On 


receipt of a request for information, the NICE secretariat will make every effort 


to contact the designated company representative to confirm the status of any 


information previously deemed ‘commercial in confidence’ before making any 


decision on disclosure. 


10.3 Equity and equality  


NICE is committed to promoting equality and eliminating unlawful 


discrimination, including paying particular attention to groups protected by 


equalities legislation. The scoping process is designed to identify groups who 


are relevant to the appraisal and reflect the diversity of the population. NICE 


consults on whether there are any issues relevant to equalities within the 


scope of the appraisal, or if there is information that could be included in the 


evidence presented to the Appraisal Committee to enable them to take 


account of equalities issues when developing guidance. 


Evidence submitters are asked to consider whether the chosen decision 


problem could be impacted by NICE’s responsibility in this respect, including 
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when considering subgroups and access to recommendations that use a 


clinical or biological criterion.  


For further information, please see the NICE website 


(www.nice.org.uk/aboutnice/howwework/NICEEqualityScheme.jsp). 


 








24 January 2013 


 
 


NICE 
British Council Offices 


10 Spring Gardens 
London 


SW1A 2BU 
 


Tel: 0207 045 2246 
Fax: 0207 061 9819 


 
Email: bijal.joshi@nice.org.uk 


 
         www.nice.org.uk 


 
 
Dear Steven 
 


Re: Single Technology Appraisal – Aripiprazole for the treatment and 
prevention of acute manic and mixed episodes in bipolar disorder in children 


and adolescents 
 


The Evidence Review Group (School of Health and Related Research [ScHARR], 
University of Sheffield) and the technical team at NICE have now had an opportunity 
to take a look at submission received on the 2 January 2013 by Bristol-Myers Squibb 
and Otsuka. 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 technical team at NICE will be addressing these issues in their 
reports.  
 
We request you to provide a written response to this letter to the Institute by 5pm, 7th  
February 2013. 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 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 Bernice Dillon – Technical Lead (bernice.dillon@nice.org.uk). Any procedural 
questions should be addressed to Bijal Joshi – Project Manager 
(bijal.joshi@nice.org.uk) in the first instance.  
 
Yours sincerely  
 
Janet Robertson 
Associate Director – Appraisals 
Centre for Health Technology Evaluation 
 
Encl. checklist for in confidence information 
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General request 


1. Priority request: Please supply the trial protocol for NCT00110461. 


2. Priority request: Please supply the draft CHMP assessment report.  


3. Priority request: Please supply electronic versions of all the mixed treatment 
comparisons undertaken. 


Literature searching 


4. Priority question: Please clarify why adult data was not deemed as relevant 
to this review of aripiprazole. Could inferences from such data be made for 
older children? 


5. Priority question: Searches were conducted up to January 19th 2012 (pages 
267 and 280 of the submission). The ERG’s enquires indicate that for the 
period from 2012 to current there are 307 unique records for the clinical 
effectiveness search; 705 unique records for the cost effectiveness search; 
and 216 unique records in clinicaltrials.gov register. Please update the 
searches and associated results to include data published before January 
2013 and confirm that no further studies have been missed. 


6. Priority question: Searches for adverse events were limited to RCT 
evidence. Whilst one MeSH term-"Epidemiologic study characteristics/" was 
used within the RCT filter in the identification of studies search strategies to 
capture non-RCTs - this term used alone is inadequate. The subject heading 
is not recognised in a number of databases searched. The ERG’s own search 
strategies (see appendix to this clarification letter) for adverse events have 
found a further 400 records for non-RCTs records in Medline and Embase 
(direct and comparators). Please provide the reasons for not carrying out 
separate adverse events searches and confirm that no non-RCT evidence 
has been missed. 


7. Priority question: Please provide any relevant study data (regarding YMRS 
response or adverse events) for the following trials. If any of the trials were 
identified and subsequently excluded from the searches in the submission 
please state the explicit reasons for exclusion: 


 NCT00194012 -“Study of Aripiprazole (Abilify) Versus Placebo in Children 
(5-17) With Subsyndromal Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/record/NCT00194012 


 NCT00102518- “Aripiprazole Open-Label, Safety and Tolerability Study 
(APEX 241)“ 
http://www.clinicaltrials.gov/ct2/show/NCT00102518 


 NCT00181779- “Aripiprazole for the Treatment of Mania in Children and 
Adolescents With Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/NCT00181779 


 NCT00221416- “An Open-Label Trial of Aripiprazole in Children and 
Adolescents With Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/NCT00221416 


8. Please clarify whether the references of the full economic evaluations were 
checked for appropriate utility / cost data. 


 



http://www.clinicaltrials.gov/ct2/show/record/NCT00194012

http://www.clinicaltrials.gov/ct2/show/NCT00102518
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Section A: Clarification on effectiveness data 


A1. Priority question: Please clarify the purpose and conduct of the 28 day 
screening period prior to randomisation referred to on page 51 of the 
submission.  


Patients in NCT00110461 


A2. Please clarify the following:  


 How many patients were inpatients throughout the screening period, at 
baseline and throughout the study? 


 If patients were not inpatients at baseline, how day 1 of the acute phase 
(page 52 of the submission) was observed. 


A3. Please clarify how many patients at baseline were in a manic state and how 
many patients were in a mixed state. 


A4. Please clarify what percentage of patients were rapid cyclers, that is patients 
who experience four or more episodes a year. 


A5. Priority question: Please clarify if patients in the trial received psychotherapy 
and if so, please provide the numbers involved in each of the trial arms.  


Outcomes in NCT00110461 


A6. Priority question: On page 271 of the submission it is stated that medication 
adherence and well-being were measured but not reported. 


 Please describe and provide the data for adherence. 


 Please describe and provide the data for well-being. 
 
A7. Please clarify why relapse/recurrence of manic episode was not measured in 


this trial as stated on page 80 of the submission. 


A8. Please clarify whether recurrence of depression was measured and not 
reported, or if it was not measured in the trial.  


Statistical analysis of NCT00110461 


A9. Priority question: In table B8, page 70 of the submission, it is stated that an 
intention-to-treat analysis was not done for this trial. 


 Please explain why an intention-to-treat analysis was not undertaken. 


 If the evidence is available, please conduct an intention-to-treat 
analysis. 


Results from NCT00110461 


A10. Priority question: Please clarify why the number of patients in the placebo 
group at week 30 in Table B95 (page 321of the submission) is higher than the 
number of patients at week 4 in table B9 (page75 of the submission). 


A11. Please confirm why the observed case analysis was not available as stated 
on page 74 of the submission, but appeared to be available for quality of life 
(page 82) and also for Tables B13, B14 and B15 on pages 83-84. 


 







Mixed treatment comparison 


A12. Priority question: Page 110 states that “data are available in very few 
studies for this analysis, and each study compares a different pair of 
treatments. There is therefore not enough evidence to support the estimation 
of a random-effects model.” Please conduct a random effects model 
assuming a homogeneous between-study variance model, which should be 
subject to sensitivity analyses. Suggested priors for the between study 
standard deviation are U(0, 0.6), U(0, 1) and U(0, 2). Please conduct this for 
both the base-case model and the sensitivity analyses which include the 
Pavaluri and Geller trials. 


A13. Please clarify why the mixed treatment comparison was not undertaken for 
13-17 year olds. Does ‘point 4 on page 146 refers to the treatments other than 
aripiprazole as the efficacy for aripiprazole is in Table B13 (page 83). 


A14. Priority question: Please clarify the following: 


 How the results based on 50,000 iterations of the WinBUGS model 
(page 110 of the submission) relate to the sample of 1,000 values 
used within the PSA. 


 Why it was deemed necessary to generate 50,000 samples. 
 


A15. Please clarify how convergence of the MCMC chains was assessed and 
confirm that the chains had converged within the burn-in phase. 


A16. Please clarify what goodness-of-fit tests were performed to assess the 
adequacy of the model to the data. 


A17. The summary data are expressed as relative risks, however the WinBugs 
model is constructed using odds ratios. Please clarify how the transformation 
from odds ratios to relative risks was performed. 


A18. Please clarify the inclusion of the paediatric schizophrenia trial used alongside 
Study 149 referred to in Table B25 (page 108 of the submission) 


 Did this provide any further data that could be pooled if deemed 
appropriate?  


  Were similar studies sought for each intervention / comparator? 
 


A19. Please clarify how the placebo rates in the MTC were populated to obtain the 
results in Table B30 (page 114 of the submission). 


A20. Pooling of all doses of interventions may not be appropriate given the 
potential different side effect profile and acquisition cost of each intervention. 
Please undertake an MTC assuming that different doses represent different 
treatment possibilities. 


A21. Please provide, as far as possible, adverse event information corresponding 
to Tables B36 to B39 (pages 123-128 of the submission), for each of the 
studies used in the mixed treatment comparison. 


Section B: Clarification on cost-effectiveness data 


B1. Priority Question: Please clarify, with evidence, whether the ICER reported 
in the submission for the population experiencing manic episodes is assumed 
to be applicable to a population experiencing mixed episodes.  







B2. Priority Question: Please clarify whether the model structure was intended 
to replicate the licensed duration (of 12 weeks for aripiprazole) or if it was 
intended to replicate real life prescribing (the ERG have been advised by its 
clinical experts that antipsychotics are typically used for more than 12 weeks). 
Within the model it is currently possible for patients to receive treatment for 
more than 12 weeks.  


B3. Priority Question: Please comment on why depression was not included in 
the model, as the occurrence of depression is likely to vary with health state, 
and hence with treatment strategy. 


B4. Please clarify why only 4 adverse events were discussed in the model. 


Model parameters 


B5. On page 145 it is stated that the starting age of 15 years is not based on the 
trial data. Please provide sensitivity analyses using 13 and 17 years and the 
mean age from the trial. 


B6. Please clarify whether mean or median values were used to calculate the 
proportion of responders at weeks 1 and 2. Table B54 (pages 168-172 of the 
submission) indicates the former, Section 6.6.3 (page 214) the latter.  


B7. Where values from the mixed treatment comparison are reported in Table 
B54, please clarify if the point estimates relate to means or medians.  


B8. Please clarify whether the non-proprietary costs for quetiapine were used or 
the costs for branded Seroquel in Table 57 (page 177 of the submission). 


B9. Please clarify how the standard errors for the first five rows of Table B62 
(page 192 of the submission) have been derived. 


B10. Please clarify how the ‘age of population’ and ‘proportion male in population’ 
values for the Hospitalisation state in Table B62 (page 192 of the submission) 
have been derived. 


Results from the model 


B11. Please report results with a half cycle correction. 


B12. Priority question: Please provide cost-effectiveness results using results 
from a Bayesian random effects model rather than a fixed effect model (see 
question A12). Please do this for both the base-case random effects results 
and the sensitivity analyses results which include the Pavaluri and Geller 
trials. 


B13. Regarding section 6.6.3 (page 214 of the submission), please comment, 
supported by appropriate evidence, on whether including uncertainty in both 
resource use for maintenance states and unit costs would significantly alter 
the results. 


B14. Regarding section 6.6.3 (page 214 of the submission), please comment, 
supported by appropriate evidence, on whether including uncertainty in the 
utility multiplier would significantly alter the results. 







Additional sensitivity analyses 


B15. Where additional sensitivity analyses are performed, please provide details of 
the input data / assumptions used, with the resulting costs, and QALYs and 
ICERs for each strategy. 


B16. Priority question: Please provide sensitivity analyses assuming that there is 
a reduction in efficacy as the drug moves further down the treatment line, thus 
for example there is X% reduction between lines 1 and 2, and between lines 2 
and 3. 


B17. Priority question: Please provide sensitivity analyses using 4 treatment 
lines.  


B18. Priority question: The ERG have been advised by clinical experts that 
switching treatment at 3 weeks due to <50% YMRS response is unlikely to 
happen in clinical practice. Please provide sensitivity analysis where patients 
are maintained on initial treatment for a longer duration. 


B19. Priority question: The ERG has been advised by its clinical experts that 
patients are likely to be maintained on antipsychotics for at least 6 -12 
months. Please provide sensitivity analyses whilst treatment is maintained 
during euthymic state for 6 and 12 months. 


B20. Priority question: Please provide a sensitivity analysis that combines all of 
the previous 4 sensitivity analyses described in B15-B19. 


B21. Priority question: Please provide sensitivity analyses where the costs of 
drug-related adverse events in the inpatient setting is not assumed to be 
incorporated into the HRG. 


B22. The ERG has been advised by its clinical experts that the estimated 5% 
relapse rate (page 160 of the submission) is too low. Please conduct 
sensitivity analyses with higher relapse rate values. 


Section C: Textual clarifications and additional points 


C1. Please confirm the typing errors in Table B1 (page 47 of the submission) 


 RCT NCT00110461 has 11 associated articles 


 RCT NCT00116259 has 2 associated articles. 


C2. Please confirm the valproate dose in Geller 2012. On page 98 of the 
submission, it is stated that the dose of divalproex is 111-125 μg/mL and on 
page 107 the dose of valproate is 110-125 μg/mL. 


C3. On page 102 of the submission, it is stated that the dose of divalproex is 
15mg/kg/day plus placebo and the dose of risperidone is 0.5-2.0 mg/day plus 
placebo. On page 107 it is stated that the dose of valproate in the Pavaluri 
2010 study is 60-120 μg and the dose of risperidone is 0.5-2.5mg. Please 
clarify the typing error for the risperidone dose and confirm the valproate 
doses are equivalent. 


C4. Please clarify why valproate is included in Table B24 (page 107 of the 
submission) but not lithium. 







C5. Please confirm the typing error in Table B36, on page 123 of the submission, 
where in the 6th column “relative risk for aripiprazole 10mg” should be 30mg 
instead of 10mg.  


C6. Please confirm the typing error on page 138 of the submission, where section 
5.9.4 is referenced instead of section 5.10.4. 


C7. Please clarify that the reported utility for hospitalisation is a decrement in 
Table B54 (pages 168-172 of the submission). 


C8. Please include the treatment costs for lithium in Table B54 (pages 168-172 of 
the submission). 


C9. Please confirm a typing error in Table B60 (page 184 of the submission) in 
the first exclusion criteria ‘QoL/utilities some patients < 18’ which should be 
>18. 


C10. Please clarify the discrepancy between Table B8 (page 70) where it is stated 
that there is no evidence to suggest outcomes were measured and not 
reported and the table in section 9.3.1 (page 271), in which it is stated that 
medication adherence and well-being outcomes were measured and not 
reported. 







Appendix 


Embase strategy (340 records) 


 
1. exp Bipolar Disorder/ 
2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 
3. (hypomania$ or mania$ or manic$).tw. 
4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 
5. or/1-4 
6. exp clinical trials/ or exp clinical trial/ or exp controlled clinical trials/ 
7. exp crossover procedure/ or exp cross over studies/ or exp crossover design/ 
8. exp double blind procedure/ or exp double blind method/ or exp double blind studies/ 
9. exp single blind procedure/ or exp single blind method/ or exp single blind studies/ 
10. exp random allocation/ or exp randomization/ or exp random sample/ 
11. exp randomized controlled trials/ or exp randomized controlled trial/ 
12. (clinical adj2 trial$).tw. 
13. (((single$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$ or dummy)) or (singleblind$ 
or doubleblind$ or trebleblind$)).tw. 
14. (placebo$ or random$).mp. 
15. exp epidemiologic study characteristics/ 
16. animals/ not (animals/ and human$.mp.) 
17. animal$/ not (animal$/ and human$/) 
18. (or/6-15) not (or/16-17) 
19. exp child/ or exp adult children/ or exp adolescent/ 
20. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 
21. (young adj3 (person$ or people)).tw. 
22. under 18.tw. 
23. under eighteen.tw. 
24. or/19-23 
25. 5 and 18 
26. 24 and 25 
27. limit 26 to yr="2005 -Current" 
28. exp Bipolar Disorder/ 
29. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 
30. (hypomania$ or mania$ or manic$).tw. 
31. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 
32. or/28-31 
33. exp child/ or exp adult children/ or exp adolescent/ 
34. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 
35. (young adj3 (person$ or people)).tw. 
36. under 18.tw. 
37. under eighteen.tw. 
38. or/33-37 
39. 32 and 38 
40. limit 39 to yr="2005 -Current" 
41. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 
42. (safe or safety).ti. 
43. (harm$ or complication$).ti. 
44. risk$.ti. 
45. (treatment adj emergen$).ti. 
46. tolerability.ti. 
47. mortality.ti. 
48. or/41-47 
49. 40 and 48 
50. aripiprazole/ae, to [Adverse Drug Reaction, Drug Toxicity] 
51. aripiprazole.ti,ab. 
52. 50 or 51 
53. 40 and 52 
54. extrapyramidal symptom/ 
55. (extrapyramidal symptom$ or EPS).ti,ab. 
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56. 54 or 55 
57. weight gain/ 
58. weight gain$.ti,ab. 
59. 57 or 58 
60. somnolence/ 
61. somnolence.ti,ab. 
62. 60 or 61 
63. nausea/ 
64. nause$.ti,ab. 
65. 63 or 64 
66. 56 or 59 or 62 or 65 
67. 40 and 66 
68. dopamine receptor stimulating agent/ae, to [Adverse Drug Reaction, Drug Toxicity] 
69. 40 and 68 
70. 49 or 53 or 67 or 69 
71. 70 not 27 
 
Medline strategy (254 records) 


 
1. Bipolar Disorder/ 
2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 
3. (hypomania$ or mania$ or manic$).tw. 
4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 
5. or/1-4 
6. exp clinical trial/ or exp controlled clinical trials/ 
7. exp cross over studies/ or exp crossover design/ 
8. exp double blind method/ or exp double blind studies/ 
9. exp single blind method/ or exp single blind studies/ 
10. exp random allocation/ or exp randomization/ 
11. exp randomized controlled trials/ or exp randomized controlled trial/ 
12. (clinical adj2 trial$).tw. 
13. (((single$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$ or dummy)) or (singleblind$ 
or doubleblind$ or trebleblind$)).tw. 
14. (placebo$ or random$).mp. 
15. (clinical trial$ or clinical control trial or random$).pt. 
16. exp epidemiologic study characteristics/ 
17. animals/ not (animals/ and human$.mp.) 
18. animal$/ not (animal$/ and human$/) 
19. (or/6-15) not (or/17-18) 
20. exp child/ or exp adult children/ or exp adolescent/ 
21. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 
22. (young adj3 (person$ or people)).tw. 
23. under 18.tw. 
24. under eighteen.tw. 
25. or/20-24 
26. 5 and 19 
27. 25 and 26 
28. Bipolar Disorder/ 
29. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 
30. (hypomania$ or mania$ or manic$).tw. 
31. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 
32. or/28-31 
33. exp child/ or exp adult children/ or exp adolescent/ 
34. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 
35. (young adj3 (person$ or people)).tw. 
36. under 18.tw. 
37. under eighteen.tw. 
38. or/33-37 
39. 32 and 38 
40. limit 39 to yr="2005 -Current" 
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41. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 
42. (safe or safety).ti. 
43. (harm$ or complication$).ti. 
44. risk$.ti. 
45. (treatment adj emergen$).ti. 
46. tolerability.ti. 
47. mortality.ti. 
48. or/41-47 
49. 40 and 48 
50. (extrapyramidal symptom$ or EPS).ti,ab. 
51. Weight Gain/ 
52. weight gain$.ti,ab. 
53. 51 or 52 
54. somnolence.ti,ab. 
55. Nausea/ 
56. nause$.ti,ab. 
57. 55 or 56 
58. 50 or 53 or 54 or 57 
59. 40 and 58 
60. Dopamine Agonists/ae, to [Adverse Effects, Toxicity] 
61. 40 and 60 
62. 49 or 59 or 61 
63. 62 not 27 
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BMS/Otsuka Response to Clarification Questions 


 


General request 


1. Priority request: Please supply the trial protocol for NCT00110461. 


The protocol, extracted from the clinical study report (CSR), has been provided along 
with this response. 


2. Priority request: Please supply the draft CHMP assessment report. 


The final CHMP assessment has recently been published online 
(http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Assessment_Report_-


_Variation/human/000471/WC500138620.pdf) and has been provided along with this 
response.  
 


3. Priority request: Please supply electronic versions of all the mixed treatment 
comparisons undertaken. 


All inputs into the mixed treatment comparison have been provided in a WinBUGS 
file along with this response. 


Literature searching 


4. Priority question: Please clarify why adult data was not deemed as relevant 
to this review of aripiprazole. Could inferences from such data be made for 
older children? 


Expert opinion is that children and adolescents have different symptoms to adults 
and are treated more intensively (see Appendix 14 in original submission). Compared 
to adult-onset bipolar disorder, children and adolescents often experience more 
severe manifestations, which may lead to worse outcomes in the long term.1 Children 
and adolescents appear to undergo more rapid changes in disease states, and are 
more prone to some adverse events such as weight gain.2-5 Moreover, the indication 
in children is restricted to the treatment of acute episodes, rather than long term 
maintenance as for adults. 


Therefore it would not be appropriate to generalise adult clinical data to children and 
adolescents given the particular clinical characteristics of bipolar disorder in younger 
individuals, and the mismatch in treatment duration. 


 
5. Priority question: Searches were conducted up to January 19th 2012 (pages 


267 and 280 of the submission). The ERG’s enquires indicate that for the 
period from 2012 to current there are 307 unique records for the clinical 
effectiveness search; 705 unique records for the cost effectiveness search; 
and 216 unique records in clinicaltrials.gov register. Please update the 
searches and associated results to include data published before January 
2013 and confirm that no further studies have been missed. 


A literature review was conducted on 4th February 2013 to update the systematic 
review carried out previously to include any new information published from January 
2012 to present on the treatment of children with bipolar disorder with aripiprazole, 
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risperidone, quetiapine or olanzapine. This was a non-systematic review due to time 
constraints. 


Monthly aripiprazole publication alerts, provided by BMS, were searched for the 
terms child, adolescent and bipolar, in turn. 


PubMed was searched for aripiprazole RCTs in children with bipolar disorder, from 
2012 to present, using the terms “aripiprazole, children/pediatric/adolescent, bipolar” 
where children, pediatric and adolescent were replaced in turn. Only articles 
published since 2012 were included. The same searches were also carried out for 
RCTs of competitors by replacing aripiprazole with risperidone, quetiapine or 
olanzapine. Google Scholar was searched using the same terms as above but no 
additional studies were identified. 


Clinicaltrials.gov was searched for studies first received or last updated from 1st 
January 2012 to present using the terms aripiprazole/ risperidone/ quetiapine/ 
olanzapine, in turn, and bipolar. 


PubMed was searched for any non-RCTs for aripiprazole, risperidone, quetiapine 
and olanzapine in children with bipolar. The search for aripiprazole studies was 
conducted by searching for “aripiprazole bipolar children” with no date filter. The 
search for risperidone, quetiapine and olanzapine non-RCTs in children with bipolar 
was performed by searching for “risperidone/quetiapine/olanzapine 
children/adolescent bipolar” with no date filter. Search results were filtered by articles 
that were clinical trials. 


Articles that have been identified that fulfil the original inclusion criteria of the 
systematic review (patients aged <18 with manic or mixed episodes of bipolar I 
disorder) have been tabulated in Appendix 1. None of the identified articles report 
results that would affect the MTC or cost-effectiveness results. Findling 20116 and 
Biederman 20077 were identified as open-label non-RCTs of aripiprazole in the 
treatment of any type of bipolar disorder. 


 
6. Priority question: Searches for adverse events were limited to RCT 


evidence. Whilst one MeSH term-"Epidemiologic study characteristics/" was 
used within the RCT filter in the identification of studies search strategies to 
capture non-RCTs - this term used alone is inadequate. The subject heading 
is not recognised in a number of databases searched. The ERG’s own search 
strategies (see appendix to this clarification letter) for adverse events have 
found a further 400 records for non-RCTs records in Medline and Embase 
(direct and comparators). Please provide the reasons for not carrying out 
separate adverse events searches and confirm that no non-RCT evidence 
has been missed. 


Please see the response to question 5 for details on the non-systematic literature 
review undertaken.  


7. Priority question: Please provide any relevant study data (regarding YMRS 
response or adverse events) for the following trials. If any of the trials were 
identified and subsequently excluded from the searches in the submission 
please state the explicit reasons for exclusion: 
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 NCT00194012 -“Study of Aripiprazole (Abilify) Versus Placebo in Children 
(5-17) With Subsyndromal Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/record/NCT00194012 


 NCT00102518- “Aripiprazole Open-Label, Safety and Tolerability Study 
(APEX 241)“ 
http://www.clinicaltrials.gov/ct2/show/NCT00102518 


 NCT00181779- “Aripiprazole for the Treatment of Mania in Children and 
Adolescents With Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/NCT00181779 


 NCT00221416- “An Open-Label Trial of Aripiprazole in Children and 
Adolescents With Bipolar Disorder” 
http://www.clinicaltrials.gov/ct2/show/NCT00221416 


 


NCT00194012 


This trial investigated aripiprazole in patients with subsyndromal bipolar disorder, 
who are patients who do not meet the full criteria for bipolar disorder. Therefore it 
was previously excluded. 


No data are available from this study. 


NCT00102518 


This is the extension trial to the pivotal RCT in children and adolescents with bipolar 
disorder (NCT00110461) and also of the pivotal RCT in children and adolescents 
with schizophrenia (NCT00102063). It was originally excluded as data are only 
presented for the bipolar and schizophrenia patients combined. These data are 
presented below. 


Table 1: YMRS Response from NCT00102518 


 


NCT00102063 and 


NCT00110461 Subjects  


Number of Participants Analyzed  


[units: participants] 


(All subjects had either completed or had withdrawn from the 


double-blind extension phase of studies NCT00102063 and 


NCT00110461) 


82  


Change in Young Mania Rating Scale (Y-MRS) Total Score  


[units: points] 


Mean ± Standard Deviation 


-7.74 ± 11.73  
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Safety 


Adverse event data were collected as spontaneous reports at all scheduled visit. Serious 
AEs were monitored until the subject’s health returned to baseline status or other 
parameters returned to normal or were otherwise explained. 


Table 2: Serious Adverse Events from NCT00102518 


 


NCT00102063 and 


NCT00110461 Subjects  


Total, serious adverse events  
 


# participants affected / at risk  20/325 (6.15%)  


Infections and infestations  
 


Bronchitis acute 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Hepatitis A 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Injury, poisoning and procedural complications  
 


Electrocution 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Intentional overdose 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Psychiatric disorders  
 


Acute psychosis 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Aggression 
* 1


 
 


# participants affected / at risk  3/325 (0.92%)  


Bipolar disorder 
* 1


 
 


# participants affected / at risk  3/325 (0.92%)  


Depression 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Hallucination, auditory 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Homicidal ideation 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Impulsive behavior 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Intentional self injury 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  


Psychotic disorder 
* 1
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# participants affected / at risk  2/325 (0.62%)  


Schizophrenia 
* 1


 
 


# participants affected / at risk  4/325 (1.23%)  


Suicidal ideation 
* 1


 
 


# participants affected / at risk  1/325 (0.31%)  
 


*  Events were collected by non-systematic assessment 


1  Term from vocabulary, MedDRA 9.1 


 


Table 3: Other Adverse Events occurring in ≥5% patients 


 


NCT00102063 and NCT00110461 


Subjects  


Total, other (not including serious) adverse 
events   


# participants affected / at risk  230/325  


Gastrointestinal disorders  
 


Nausea 
* 1


 
 


# participants affected / at risk  25/325 (7.69%)  


Vomiting 
* 1


 
 


# participants affected / at risk  18/325 (5.54%)  


Infections and infestations  
 


Nasopharyngitis 
* 1


 
 


# participants affected / at risk  18/325 (5.54%)  


Investigations  
 


Weight increased 
* 1


 
 


# participants affected / at risk  25/325 (7.69%)  


Metabolism and nutrition disorders  
 


Increased appetite 
* 1


 
 


# participants affected / at risk  15/325 (4.62%)  


Nervous system disorders  
 


Akathisia 
* 1


 
 


# participants affected / at risk  27/325 (8.31%)  


Extrapyramidal disorder 
* 1


 
 


# participants affected / at risk  48/325 (14.77%)  


Headache 
* 1


 
 


# participants affected / at risk  31/325 (9.54%)  
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Somnolence 
* 1


 
 


# participants affected / at risk  42/325 (12.92%)  


Tremor 
* 1


 
 


# participants affected / at risk  19/325 (5.85%)  


Psychiatric disorders  
 


Insomnia 
* 1


 
 


# participants affected / at risk  26/325 (8.00%)  


*  Events were collected by non-systematic assessment 


1  
Term from vocabulary, MedDRA 9.1 


 


NCT00181779  


This non-RCT (Biederman 20077) was identified by the systematic review, but was 
excluded as it included patients with bipolar II disorder and bipolar disorder not 
otherwise specified, as well as patients with bipolar I disorder. 


It was an 8-week, open-label, prospective study of aripiprazole monotherapy in 
outpatients aged 6-17 years of age with a diagnosis of bipolar disorder. The aim was 
to assess the efficacy and tolerability of aripiprazole in this patient population. 
Adverse events were assessed through spontaneous self-reports, vital signs weight 
monitoring, and laboratory analysis.7 


The study only enrolled 19 patients, of which 15 (79%) completed the study. 
Aripiprazole treatment was associated with clinically and statistically significant 
improvement in mean Young Mania Rating Scale scores (p<.0001).7 Other scales 
are presented in Table 4. 


Metabolic outcomes and adverse effects are presented in Table 5 and Figure 3. 
There were no statistically significant changes in weight, metabolic, or cardiovascular 
parameters from baseline to endpoint (Table 2). The most commonly reported 
adverse events were sedation (57%), gastrointestinal complaints (42%), cold 
symptoms (32%), and headache (32%). The high rate of sedation in this sample did 
not account for the improvement in symptoms of mania: at study endpoint, the mean 
change YMRS score was not statistically different (p=0.7) in those who had 
experienced sedation (–17.5 ± 8.1) than in those who had not been sedated (–18.9 ± 
5.3). Two cases of extrapyramidal symptoms caused the patients to discontinue 
medication and withdraw from the study.7 
 
Table 4: Rating scale scores and baseline and week 8 from NCT00181779 


Score Baseline, mean 
(SD) 


Endpoint at week 8, 
mean (SD) 


P value 


YMRS 27.3 (4.8) 9.2 (6.3) <0.001 


BPRS 38.9 (7.6) 28.8 (9.9) =0.0003 


Resistance (mania 
symptoms) 


12.9 (3.1) 7.7 (2.9) <0.001 


Positive symptoms 7.4 (2.3) 5.8 (1.2) =0.01 


Negative symptoms 5.5 (3.3) 5.1 (3.6) =0.7 


Psychological 
discomfort 


111.9 (4.1) 9.0 (4.4) =0.02 
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(anxiety/depression) 


CDRS 38.6 (11.2) 32.6 (17.4) =0.1 


 
Table 5: Metabolic outcomes from NCT00181779 


Score Baseline, mean 
(SD) 


Endpoint at week 8, 
mean (SD) 


P value 


Cholesterol (mg/dL) 116.7 (57.0) 149.8 (27.2) =0.1 


High density 
lipoprotein (mg/dL) 


49.3 (17.2) 50.1 (14.9) =0.9 


Low density 
lipoprotein (mg/dL) 


98.2 (67.6) 79.6 (24.8) =0.5 


Triglycerides (mg/dL) 127.0 (67.1) 100.7 (48.5) =0.4 
 


Glucose (mg/dL) 92.3 (15.1) 89.3 (12.0) =0.6 


Prolactin (mg/dL) 19.4 (21.9) 3.2 (4.7) =0.1 


Weight (kg) 41.1 (19.3) 42.0 (19.9) =0.2 


 


Figure 1: adverse events from NCT00181779 


 


 


NCT00221416 


This non-RCT was not previously identified.  
 
It was a 6-week, open-label, prospective study that aimed to assess the safety and 
efficacy of aripiprazole monotherapy in children and adolescents aged 7 to 18 
years old, diagnosed with bipolar I disorder, manic or mixed episode.8  
 
The study was extremely small, as it enrolled only 16 patients, of which 13 (81.25%) 
completed the study. Treatment with aripiprazole was associated with significant 
improvement in the mean YMRS score at week 42 (mean = 6.47+/-7.8) compared to 
baseline (mean = 29.67+/-5.02). Significant improvement in CGI-S scores (mean 
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change of 2.46+/-1.06) and final mean CGI-I scores (1.47+/- 0.9; 95%CI 0.96-1.97) 
were also found.8 
Aripiprazole was well tolerated, with no extrapyramidal adverse events. There was 
a mean weight gain of 0.99+1.4 kg (p=0.16). The most common adverse events were 
appetite changes, nausea/vomiting and sleep problems.8 
 


8. Please clarify whether the references of the full economic evaluations were 
checked for appropriate utility / cost data. 
 


The adult cost-effectiveness references have been checked for relevant utility and 
cost data; no data more relevant that the current inputs into the de novo model were 
identified. The information found has been outlined below. 


The utility/cost information provided by the evaluations identified from the previous 
NICE systematic review is as follows: 


 Keck 1996:9 Reported resource use and costs for a US adult population 
with bipolar disorder. More applicable data for children/adolescents in the 
UK was sourced and therefore non-UK data was disregarded. 


 Revicki 2005:10 Provided quality of life (not utilities) and cost data for US 
adults with bipolar disorder, which were not considered relevant to 
adolescents in the UK.  


 Bridle 2004:11 


o Reported hospital length of stay from US adult patients used by 
the Keck evaluation. More applicable data from the UK was 
sourced and therefore non-UK data was disregarded. 


o Reported the overall costs of outpatient stay used in Zajecka 2000 
in US dollars for valproate (US$554) and olanzapine (US$1109). 


o Reported resource use and costs from the Eli Lilly economic 
model for UK adults with bipolar disorder. Resource use in adults 
was assumed not to be applicable to adolescents, based on expert 
opinion. The resource use did not differentiate between atypical 
antipsychotics. 


o Reported overall costs from the Sanofi-Synthelabo model, but not 
unit costs or resource use. 


The utility/cost information provided by the economic evaluations identified in our 
systematic review: 


 Calvert 200612: provided some resource use and unit cost data for adults with 
bipolar disorder in the US. This was not considered relevant to adolescents in 
the UK. The study reported the following utilities derived from SF-36 from the 
lamotrigine pivotal trial: 0.8 euthymic, 0.7 manic. These were not sufficiently 
detailed for input into our de novo model. 
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 Despiegel 201113, Faluta 201114, Ramirez de Arellano 2010a15 (abstracts 
only), Muzina 200616 (commentary only): provided no utility or cost data 


 Klok 200717: Provided unit costs in Euros from 2003. More applicable data 
from the UK was sourced and therefore non-UK data was disregarded. 


 McKendrick 200718: Provided UK unit costs (from 2003) and resource use for 
the prevention of acute episodes in adults. Adult resource use was assumed 
not to be applicable for children/adolescents. Better quality, more recent cost 
data were available and therefore this was not used.  


 Ramirez de Arellano 2010b19 (abstract only): Provided cost per day for 
hospitalisation (347.90 Euros) and length of hospitalisation associated with 
BD (18.1 days) from a Spanish adult study. More applicable data from the UK 
was sourced and therefore non-UK data was disregarded. 


 Schumock 200720: Provided cost and resource data from the US. More 
applicable data from the UK was sourced and therefore non-UK data was 
disregarded. 


 Soares-Weiser 200721: Reported costs of mental health professional time. 
These were assumed to have been updated in the more recent version of the 
Unit Costs of Health and Social Care.22 


 Woodward 201023: Provided cost and resource data from the US. More 
applicable data from the UK was sourced and therefore non-UK data was 
disregarded. 


 


Section A: Clarification on effectiveness data 


A1. Priority question: Please clarify the purpose and conduct of the 28 day 
screening period prior to randomisation referred to on page 51 of the 
submission.  


The screening period was 7-28 days, which was a wash-out period for prior mood-
stabilising medication, psychotropics or antidepressants. Any mood-stabilising 
medication, psychotropic or antidepressant had to be discontinued for at least five 
half-lives prior to administration of study drug. Fluoxetine in particular had to be 
discontinued for 28 days prior to randomisation into the study, making the screening 
period a maximum of 28 days. 
 


Patients in NCT00110461 


A2. Please clarify the following:  


 How many patients were inpatients throughout the screening period, at 
baseline and throughout the study? 


 If patients were not inpatients at baseline, how day 1 of the acute phase 
(page 52 of the submission) was observed. 


Unfortunately, the proportions of patients who were inpatients during the screening 
phase and at baseline are not reported in the clinical study report (CSR). 
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The tables below present the number of hospitalisations that were observed during 
the acute phase and during the entire study period. 


Table 6: Number of hospitalisations in the acute phase 


''''''''''''''''' '''' 
''''''''''''''''''''''''''''''''''' 


''''''''''' ''''' 
'''''' 
''''''''''''' 
''' '''''' 


''''''''''' ''''' 
'''''''' 
''''''''''''''' 
''' '''''' 


'''''''''''''''' 
'''''''''''' 
''' '''''''' 


''''''''''''''''' ''''''' '''''''''''''''''' 


''''''''''' ''''' 
''''''' 


'''''''''' '''''' 
''''''' 


'''' '''''' '''''''''''''' ''''' ''''''''''''' '''''' '''''''''''''' '''''''''''''''' ''''''''''''''''' 


'''' '''''' ''''''''''''' '''''' '''''''''''''' '''''' ''''''''''''''   


 


Table 7: Number of hospitalisations in the entire study period (30 weeks) 


''''''''''''''''' '''' 
''''''''''''''''''''''''''''''''''' 


'''''''''' ''''' 
'''''' 
''''''''''''' 
''' ''''''' 


''''''''''' '''''' 
'''''' 
''''''''''''' 
''' '''''' 


'''''''''''''''' 
'''''''''''''' 
''' '''''' 


''''''''''''''''''' '''''' ''''''''''''''''' 


'''''''''' ''''' 
'''''' 


''''''''''' ''''' 
''''''' 


'''' '''''' ''''''''''''''' '''''' '''''''''''''''' '''''' ''''''''''''' ''''''''''''''' ''''''''''''''''' 


''' '''''' ''''''''''''''' '''''' '''''''''''''' '''''' ''''''''''''''   


 


Patients enrolled in the study were either outpatients or inpatients. Therefore, if they 
were not inpatients, then they were observed at week 1 and subsequent weeks 
during an outpatient visit. 


A3. Please clarify how many patients at baseline were in a manic state and how 
many patients were in a mixed state. 


Data collection relating to this clinical characteristic was not required by the study 
protocol and was assessed post-hoc. Accordingly, there is a high proportion of 
missing data. As could be expected in such a population,24 a substantial proportion of 
patients were experiencing a mixed episode. 


Table 8: Manic and mixed state status at baseline in study NCT00110461
25


 


Baseline 
characteristic 


Placebo 


(n=99) 


Aripiprazole 10 
mg 


(n =98) 


Aripiprazole 
30 mg 


(n = 99) 


Total 


(n=296) 


Current episode at 
baseline, n (%) 


    


Mixed 43 (43.4%) 43 (43.9%) 39 (39.4%) 125 (42.2%) 


Manic 38 (38.4%) 41 (41.8%) 40 (40.4%) 119 (40.2%) 


Unknown 18 (18.2%) 14 (14.3%) 20 (20.2%) 52 (17.6%) 


 


A4. Please clarify what percentage of patients were rapid cyclers, that is patients 
who experience four or more episodes a year. 


Data collection relating to this clinical characteristic was not required by the study 
protocol and was assessed post-hoc. Accordingly, there is a relatively high proportion 
of missing data. 
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Table 9: Rapid cyclers in study NCT00110461
25


 


Baseline 
characteristic 


Placebo 


(n=99) 


Aripiprazole 10 
mg 


(n =98) 


Aripiprazole 
30 mg 


(n = 99) 


Total 


(n=296) 


Rapid cycling*, n 
(%) 


    


Yes 15 (15.2%) 17 (17.4%) 13 (13.1%) 45 (15.2%) 


No 51 (51.5%) 49 (50.0%) 46 (46.5%) 146 (49.3%) 


Unknown 33 (33.5%) 32 (32.7%) 40 (40.4%) 105 (35.5%) 


* Rapid cycling defined by DSM-IV criteria as patients who experience four or more manic, hypomanic 
or mixed episodes during the previous year 


 


A5. Priority question: Please clarify if patients in the trial received psychotherapy 
and if so, please provide the numbers involved in each of the trial arms.  


The protocol did not preclude use of non-pharmacological therapy. However, this 
was not explicitly recorded. 


Outcomes in NCT00110461 


A6. Priority question: On page 271 of the submission it is stated that medication 
adherence and well-being were measured but not reported. 


 Please describe and provide the data for adherence. 


 Please describe and provide the data for well-being. 
 
'''''''''' '''''''''''' ''''''''''''' '''''''''' '''''''''''''''''''''' ''''''''''' ''''' ''''''' ''''''''''''''''''''''' '''''' '''''''''''''''''''''' ''''' '''''''' ''''''''' '''' 
'''''''''''''''' ''''' '''' ''''' '''''''' '''''''' '''''''' ''''''''' ''''''' '''''''' ''''''' ''''''''' ''''''''' '''''''''' '''''' '''' '''''''''''''''' ''''''''''''''''''''''''' 
'''''''''''''''''''''''' ''''''''' '''''''''''''''' ''''''' ''''''''''''''''''' '''''''''''''''''''''''''''''' '''''''''''''' '''''''''''''''''''''''' ''''''''''' ''''''' 
''''''''''''''''''''''''' ''''''''''''''''''' ''''' ''''''' ''''''''''' ''''''''' ''''''''''''''''''''' ''''''''''''''' '''''' '''''''''''''''''''''' ''''' ''''''' ''''''''''''''' ''''''''''' 


 
A7. Please clarify why relapse/recurrence of manic episode was not measured in 


this trial as stated on page 80 of the submission. 


Measurement of relapse/recurrence was not the aim of the trial. The trial was not 
designed to assess relapse/recurrence after discontinuation of treatment. A different 
design would be necessary to measure relapse/recurrence after stopping treatment, 
whereby all patients receive drug initially, reach a period of sustained remission, and 
then are randomly taken off drug and allocated to blinded placebo. 
 


A8. Please clarify whether recurrence of depression was measured and not 
reported, or if it was not measured in the trial.  


 
Measurement of relapse/recurrence was not the aim of the trial. The effect of 
treatment on depressive symptoms was measured throughout the trial, though. 
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These results were not reported in the original submission in order to focus the 
original submission on the effects of aripiprazole on manic symptoms, which is the 
indication under review. The 4-week data on depressive symptoms has been 
published (Findling 200925), and both the 4-week and 30-week results are presented 
below. As can be seen from the data, no negative effect on depression with 
aripiprazole treatment was seen, and at week 30 the 30 mg aripiprazole dose 
actually had a significant positive effect on change in depression symptoms 
compared to placebo as measured by the CGI-BP severity scale. 
 
Severity of depression was monitored throughout the trial via the following secondary 
endpoints: 


 CGI-BP Severity Score for Depression 


 Children’s Depression Rating Scale-Revised (CDRS-R) Score 


 GBI Total Score in Parent/Guardian Version for Depression 


 GBI Total Score in Subject Version for Depression 
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Week 4: 
 
Table 10: Depression outcomes at week 4


25
 (efficacy sample, LOCF dataset)


a,b 


 
Placebo 


(n=99) 


Aripiprazole 10 mg 


(n =98) 


Aripiprazole 30 mg 


(n = 99) 


 Value Value 
P value vs. 
placebo 


Value 
P value vs. 
placebo 


CGI-BP severity score depression 


Baseline 2.8 (n=94) 2.9 (n=96)  2.9 (n=99)  


LS mean change at 
week 4 


-0.6 
(n=92) 


-0.9 (n=96)  -0.9 (n=99)  


Treatment 
difference at week 
4 (95% CI) 


 


-0.25  


(-0.54 to 
0.04) 


0.0878 


-0.26  


(-0.55 to 
0.03) 


0.0752 


CDRS-R score 


Baseline 
33.8 
(n=86) 


35.2 (n=91)  34.1 (n=94)  


LS mean change at 
week 4 


-4.9 
(n=85) 


-7.2 (n=91)  -6.1 (n=64)  


Treatment 
difference at week 
4 (95% CI) 


 


-2.28  


(-4.81 to 
0.25) 


0.0767 


-1.19  


(-3.69 to 
1.32) 


0.3515 


GBI total scores - parent/guardian (depression) 


Baseline 
13.4 
(n=93) 


13.4 (n=95)  12.4 (n=96)  


LS mean change at 
week 4 


-3.8 
(n=91) 


-5.9 (n=95)  -4.1 (n=96)  


Treatment 
difference at week 
4 (95% CI) 


 


-2.13  


(-4.20 to -
0.07) 


0.0430 


-0.31  


(-2.37 to 
1.76) 


0.7696 


GBI total scores - patient (depression) 


Baseline 
10.5 
(n=93) 


12.1 (n=96)  11.3 (n=96)  


LS mean change at 
week 4 


-3.4 
(n=91) 


-3.4 (n=96)  -3.3 (n=96)  


Treatment 
difference at week 
4 (95% CI) 


 


0.07  


(-1.73 to 
1.86) 


0.9418 


0.19  


(-1.61 to 
1.98) 


0.8377 


a
Variation in n numbers reflects rating scales not completed for all subjects 


b
A negative change signifies improvement on all scales reported here 


CI, confidence interval; LOCF, last observation carried forward; LS least squares 
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Week 30: 
 
Table 11: Depression outcomes at week 30


26
 (efficacy sample, LOCF dataset)


a,b 


 
Placebo 


(n=99) 


Aripiprazole 10 mg 


(n =98) 


Aripiprazole 30 mg 


(n = 99) 


 Value Value 
P value vs. 
placebo 


Value 
P value vs. 
placebo 


CGI-BP severity score depression 


LS mean change at 
week 30


26
 


-0.5 -0.7 NS -0.9 <0.05 


Treatment 
difference at week 
30 (95% CI)


27
 


   


'''''''''''  


''''''''''''' ''''' 
'''''''''''''' 


''''''''''''''''' 


CDRS-R score 


LS mean change at 
week 30


27
 


''''''''' ''''''''''' '''''''' '''''''''' '''''''' 


GBI total scores - parent/guardian (depression) 


LS mean change at 
week 30


26
 


-2.8 -5.0 <0.05 -4.1 NS 


GBI total scores - patient (depression) 


LS mean change at 
week 30


26
 


-3.2 -4.0 NS -4.4 NS 


a
Variation in n numbers reflects rating scales not completed for all subjects 


b
A negative change signifies improvement on all scales reported here 


CI, confidence interval; LOCF, last observation carried forward; LS least squares; NR, not reported; NS, 
not significant 


                                                                                                                                                                                                                                                                                           
Statistical analysis of NCT00110461 


A9. Priority question: In table B8, page 70 of the submission, it is stated that an 
intention-to-treat analysis was not done for this trial. 


 Please explain why an intention-to-treat analysis was not undertaken. 


 If the evidence is available, please conduct an intention-to-treat 
analysis. 


 
Subjects were analysed as per randomised group, regardless of protocol violation. 
The efficacy ITT population was defined as all randomised subjects evaluated as per 
randomised group regardless of protocol violation. For the endpoints measured as 
“change from baseline” (including the primary endpoint) a modified ITT analysis was 
necessarily performed where patients must have recorded at least one post-baseline 
score to be included in the dataset. 
 
Therefore an ITT analysis of the whole randomised population in the strict sense was 
not applicable and was not performed.  
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Results from NCT00110461 


A10. Priority question: Please clarify why the number of patients in the placebo 
group at week 30 in Table B95 (page 321 of the submission) is higher than 
the number of patients at week 4 in table B9 (page75 of the submission). 


Ninety-nine patients were randomised to placebo. For the rating scales, the variation 
in the n numbers reflects the fact that rating scales were not always completed for all 
subjects at all visits.25  For change from baseline analysis by visit, only subjects who 
had both baseline and post-baseline values were included in the LOCF datasets. A 
greater number of subjects would be expected to be included in the LOCF analysis at 
week 30 than at weeks 1-4 for placebo, since there was no value to impute in LOCF 
until a post-baseline visit was recorded. 


A11. Please confirm why the observed case analysis was not available as stated 
on page 74 of the submission, but appeared to be available for quality of life 
(page 82) and also for Tables B13, B14 and B15 on pages 83-84. 


The statement on page 74 is incorrect; the observed case is available and has been 
presented as described in the question above. 


 


Mixed treatment comparison 


A12. Priority question: Page 110 states that “data are available in very few 
studies for this analysis, and each study compares a different pair of 
treatments. There is therefore not enough evidence to support the estimation 
of a random-effects model.” Please conduct a random effects model 
assuming a homogeneous between-study variance model, which should be 
subject to sensitivity analyses. Suggested priors for the between study 
standard deviation are U(0, 0.6), U(0, 1) and U(0, 2). Please conduct this for 
both the base-case model and the sensitivity analyses which include the 
Pavaluri and Geller trials. 


Unfortunately, there is not enough evidence to support a random effects model, and 
therefore conducting such analysis using different priors would not provide any 
further useful information. The uncertainty intervals around the estimates in all cases 
would be very large, as the model would not have sufficient information to estimate 
the variability around each treatment effect. 


Due to these reasons, this further analysis was not conducted. 


A13. Please clarify why the mixed treatment comparison was not undertaken for 
13-17 year olds. Does ‘point 4 on page 146 refers to the treatments other than 
aripiprazole as the efficacy for aripiprazole is in Table B13 (page 83). 


As stated in the original submission, the age subgroup of 13-17 year olds was not 
used in the MTC due to the non-availability of YMRS response data for this 
subgroup. YMRS response was defined as the proportion of patients who had a 
reduction from baseline in YMRS score of 50% of more. This analysis was not run for 
the age subgroups. 


The only YMRS data available for this subgroup was presented in the CHMP opinion 
report, which included only the mean changes from baseline at week 4 and week 12. 
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This is the data in Table B13 on page 83 and is not a suitable outcome for use in the 
MTC. A separate analysis on the patient-level data would need to be run to 
determine the proportion of patients who had a ≥50% change from baseline, and this 
analysis has not been run for the age subgroups. 


Point 4 on page 146 therefore does refer to aripiprazole. It is also true for risperidone 
and quetiapine that YMRS response data is not available for the 13-17 year old 
subgroup of the pivotal trials, which would be needed for a mixed treatment 
comparison for the 13-17 year old population. 


A14. Priority question: Please clarify the following: 


 How the results based on 50,000 iterations of the WinBUGS model 
(page 110 of the submission) relate to the sample of 1,000 values 
used within the PSA. 


 Why it was deemed necessary to generate 50,000 samples. 
 
A sample of 1000 iterations was drawn at random from the 50,000 iterations of the 
WinBUGS model for entry into the model as PSA seeds. This was deemed sufficient 
to capture the variation in the results. 
 
It was not necessary to generate 50,000 samples to obtain satisfactory posterior 
estimates from the model. However, the more samples are run, the more accurate 
the posterior estimates will be. In this analysis where data are only reported in a 
limited number of studies, 50,000 was deemed to be an appropriate number of 
samples to ensure the best estimation possible would be derived from the available 
data. 
 
A15. Please clarify how convergence of the MCMC chains was assessed and 


confirm that the chains had converged within the burn-in phase. 


The history trace plots of the parameters of interest were examined at the end of the 
burn-in period. These plots display the evolution of the variables against iteration 
number and are a good tool to assess whether the simulation has converged. In each 
analysis, the plots showed all the characteristics of a random series (“hairy 
caterpillars” plots): no trend over iteration number, values well dispersed in space 
and not staying in one place. They also showed that the 3 chains, initiated with 
different starting points, had converged towards the same values. 
 


A16. Please clarify what goodness-of-fit tests were performed to assess the 
adequacy of the model to the data. 


The smoothed Kernel density plots of the posterior distributions were drawn. The 
posterior density functions of each parameter of interest appeared to be globally 
unimodal and symmetric, confirming that convergence towards a sensible posterior 
distribution had been achieved. 
 
The magnitude of the MC error (Monte Carlo standard error of the mean) for each 
parameter was also checked. A general rule commonly used is that the size of the 
MC error should be less than 5% of the standard deviation of the posterior 
distribution. This criterion was easily attained here as the MC errors were always 
inferior to 1%. 
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The history plots were also checked over the sample used to derive the results, as 
previously described in question A15. 
 


A17. The summary data are expressed as relative risks, however the WinBugs 
model is constructed using odds ratios. Please clarify how the transformation 
from odds ratios to relative risks was performed. 


The data inputted into the Winbugs model are the number of patients experiencing 
the outcome in each treatment arm, out of the total number of patients in each arm, 
for all studies. These are modelled in a standard manner for dichotomous data, by 
assuming that these data were generated from a Binomial distribution. 


nik~ Bin(pik, Nik) 
Where:  


 i represents the study and k the treatment arm  


 nik the number of events observed in arm k of study i  


 Nik the total number of patients in arm k of study i 
 pik the probability of an event in arm k of study i 


 
Since the parameters of interest pik are probabilities and therefore can only take 
values between 0 and 1, a transformation is used to map these probabilities into a 
continuous measure between plus and minus infinity. For a Binomial likelihood the 
most commonly used link function is the logit one. In the Winbugs model, the 
probabilities of experiencing the event in each study and each treatment arm are 
therefore modelled on the logit scale as: 
 
logit(pib(i))= λi 
logit(pit(i))= λi + θi,b(i),t(i) 
Where:  


 b(i) represents the baseline treatment in study i  


 t(i) the comparator in study i  


 λi the baseline effect (log-odds) of the control treatment in study i 


 θi,b(i),t(i) the log odds-ratio of t(i) relative to b(i) in study i. 
 
In summary, although a logit transformation is used for modelling purposes, the 
primary parameters of interest are the probabilities of experiencing an event with 
each treatment. These are estimated within the model, and then combined to 
produce relative risks by dividing the probability of having the event with each 
treatment by the probability of having one with placebo. 


A18. Please clarify the inclusion of the paediatric schizophrenia trial used alongside 
Study 149 referred to in Table B25 (page 108 of the submission) 


 Did this provide any further data that could be pooled if deemed 
appropriate?  


 Were similar studies sought for each intervention / comparator? 
 
Study 149 included a bipolar disorder stream and a schizophrenia stream. For most 
outcomes extracted, the Study 149 report described the results separately for the 
bipolar and schizophrenia patients. However, for prolactin increase the only results 
presented were for the bipolar and schizophrenia patients combined. In the absence 
of any other data for this outcome for quetiapine in paediatric bipolar disorder, it was 
decided to use the combined bipolar and schizophrenia data.  
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This was also the case for somnolence, but there was an error in Table B25 in the 
submission as this was not marked. 
 
Similar studies were not sought for the other interventions, as there was sufficient 
evidence in a pure bipolar population. The AstraZeneca report does provide many 
safety outcomes for the bipolar study 149 and the schizophrenia study 112 
combined, but it would not be appropriate to use this data for outcomes where pure 
bipolar data is available as it would not be comparable to the competitor data. 


 
A19. Please clarify how the placebo rates in the MTC were populated to obtain the 


results in Table B30 (page 114 of the submission). 


The placebo rates are derived from the data within the MTC model, by taking the 
average of the placebo effect in each study. 


The relevant lines of codes are shown below (N1 represents the number of data 
points for placebo): 


 
for (i in 1:N.d) {lambda1[i] <- lambda[s[i]] * equals(t[i],1) } 
ref <- sum(lambda1[])/N1 
 
for (k in 1:N.t) { logit(T[k])<- ref +mu[k] } 


 


In this model, the lambda parameters are trial-specific baselines, representing the 
log-odds of the outcome in the reference treatment. Here the reference treatment is 
placebo, coded as treatment 1. 
 
A20. Pooling of all doses of interventions may not be appropriate given the 


potential different side effect profile and acquisition cost of each intervention. 
Please undertake an MTC assuming that different doses represent different 
treatment possibilities. 


Unfortunately in the time permitted to respond to this letter it was not possible to 
programme a mixed treatment comparison to run these additional analyses. 


This analysis was not performed in the original submission because it is believed that 
patients on average would tend to receive a dose somewhere between the 
investigated doses, in order to balance the risk-benefit profiles of the therapies 
according to each individual situation. 


A21. Please provide, as far as possible, adverse event information corresponding 
to Tables B36 to B39 (pages 123-128 of the submission), for each of the 
studies used in the mixed treatment comparison. 


 
Table 12: Common adverse events from Haas 2009


28
 (risperidone) 


  Daily dose risperidone 


Placebo  
(n=58) 


0.5-2.5 mg 
(n=50) 


3-6 mg 
(n=61) 


Common AEs, n (%)  


Total with AEs 44 (76) 45 (90) 58 (95) 


Most common AEs  


Somnolence 11 (19) 21 (42) 34 (56) 
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Headache 19 (33) 20 (40) 23 (38) 


Fatigue  2 (3) 9 (18) 18 (30) 


Abdominal pain 3 (5) 9 (18) 9 (15) 


Dizziness 3 (5) 8 (16) 8 (13) 


Rhinitis 6 (10) 7 (14) 8 (13) 


Nausea 4 (7) 8 (16) 8 (13) 


Vomiting 4 (7) 6 (12) 6 (10) 


Dyspepsia 2 (3) 8 (16) 3 (5) 


Agitation 6 (10) 2 (4) 7 (11) 


Pharyngitis 3 (5) 5 (10) 2 (3) 


Serious AEs, n (%)  


Total with serious AEs 3 (5) 3 (6) 5 (8) 


Psychosis manic-
depressive 


2 (3) 1 (2) 4 (7) 


Suicide attempt 1 (2) 2 (4) 2 (3) 


Manic reaction 1 (2) 0 0 


Allergic reaction 0 0 1 (2) 


Asthma 0 1 (2) 0 


Bronchospasm 0 1 (2) 0 
Numbers of common AEs and serious AEs may exceed the total number because rates are based on 


the number of subjects experiencing at least 1 AE, not the number of events.  


 


Table 13: Common adverse events from Pavuluri 2010
29


 (risperidone) 


Variable Frequency (%) 


Risperidone (n=32) Divalproex Sodium (n=33) 


Increased appetite 8 (25.0) 10 (31.3) 


Irritable/agitated 0 (0.0) 7 (21.9)* 


Stomach discomfort 6 (18.8) 5 (15.6) 


Sleepiness 5 (15.6) 4 (12.5) 


Fatigue/tiredness 5 (15.6) 4 (12.5) 


Insomnia 0 (0.0) 4 (12.5) 


Weight gain 3 (9.4) 4 (12.5) 
*p < 0.05 for comparison of divalproex vs. risperidone 
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Table 14: Common adverse events from Geller 2012
30


 (risperidone) 


Adverse effect 


Subjects, No. (%) 


Treated with risperidone and completed 
≥1 wk (n=89) 


Treated with lithium and completed ≥1 wk 
(n=84)  


Treated with divalproex sodium and 
completed ≥1 wk (n=97) 


Baseline Weeks 1-8 P value Baseline Weeks 1-8 P value Baseline Weeks 1-8 P value 


Abdominal pain 0 (0.0) 0 (0.0)  5 (6.0) 34 (40.5) <.001 11 (11.3) 26 (26.8) 0.005 


Weight loss 1 (1.1) 9 (10.1) .011 4 (4.8) 23 (27.4) <.001 4 (4.1) 29 (29.9) <0.001 


Weight gain 11 (12.4) 85 (95.5) <.001 7 (8.3) 58 (69.0) <.001 7 (7.2) 71 (73.2) <0.001 


Appetite decrease 0 (0.0) 0 (0.0)  12 (14.3) 24 (28.6) .011 10 (10.3) 21 (21.6) 0.016 


Appetite increase 23 (25.8) 68 (76.4) <.001 0 (0.0) 0 (0.0)  28 (28.9) 69 (71.1) <0.001 


Diarrhoea 0 (0.0) 0 (0.0)  1 (1.2) 9 (10.7) .011 2 (2.1) 17 (17.5) <0.001 


Constipation 2 (2.2) 7 (7.9) .06 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  


Nausea 0 (0.0) 15 (16.9)  0 (0.0) 30 (35.7)  1 (1.0) 23 (23.7) <0.001 


Vomiting 0 (0.0) 7 (7.9)  0 (0.0) 18 (21.4)  0 (0.0) 11 (11.3)  


Headache 10 (11.2) 28 (31.5) <.001 8 (9.5) 29 (34.5) <.001 0 (0.0) 0 (0.0)  


Difficulty arousing in 
AM 


      28 (28.9) 62 (63.9) <0.001 


Difficulty falling 
asleep 


71 (79.8) 33 (37.1) <.001 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  


Drowsiness 16 (18.0) 45 (50.6) <.001 10 (11.9) 22 (26.2) .019 11 (11.3) 34 (35.1) <0.001 


Sweating 1 (1.1) 6 (6.7) .03 1 (1.2) 7 (8.3) .03 0 (0.0) 0 (0.0)  


Tremor 0 (0.0) 0 (0.0)  0 (0.0) 7 (8.3)  0 (0.0) 0 (0.0)  


Lethargy 0 (0.0) 0 (0.0)  12 (14.3) 25 (29.8) .012 0 (0.0) 0 (0.0)  


Dry mouth 1 (1.1) 9 (10.1) .011 1 (1.2) 18 (21.4) <.001 0 (0.0) 0 (0.0)  
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Adverse effect 


Subjects, No. (%) 


Treated with risperidone and completed 
≥1 wk (n=89) 


Treated with lithium and completed ≥1 wk 
(n=84)  


Treated with divalproex sodium and 
completed ≥1 wk (n=97) 


Baseline Weeks 1-8 P value Baseline Weeks 1-8 P value Baseline Weeks 1-8 P value 


Nasal congestion 5 (5.6) 20 (22.5) <.001 3 (3.6) 20 (23.8) <.001 7 (7.2) 28 (28.9) <0.001 


Frequent urination 2 (2.2) 6 (6.7) .16 2 (2.4) 24 (28.6) <.001 4 (4.1) 14 (14.4) 0.012 


Enuresis 0 (0.0) 0 (0.0)  6 (7.1) 18 (21.4) .001 10 (10.3) 20 (20.6) 0.008 


Itching 3 (3.4) 6 (6.7) .26 0 (0.0) 0 (0.0)  5 (5.2) 16 (16.5) 0.008 


Rash 3 (3.4) 6 (6.7) .32 2 (2.4) 5 (6.0) .26 3 (3.1) 13 (13.4) 0.004 


Muscular cramps 0 (0.0) 0 (0.0)  1 (1.2) 5 (6.0) .05 0 (0.0) 0 (0.0)  


Excessive thirst 3 (3.4) 22 (24.7) <.001 3 (3.6) 37 (44.0) <.001 4 (4.1) 19 (19.6) 0.002 


Fever 0 (0.0) 9 (10.1)  2 (2.4 5 (6.0) .18 1 (1.0) 9 (9.3) 0.011 


Modified AIMS score  


≥1 0 (0.0) 0 (0.0)  3 (3.6) 5 (6.0) .41 0 (0.0) 0 (0.0)  


≥2 3 (3.4) 8 (9.0) .06    0 (0.0) 0 (0.0)  


≥3 2 (2.2) 6 (6.7) .05    0 (0.0) 0 (0.0)  
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Table 15: Common adverse events from Tohen 2007
3
 (olanzapine) 


Event type Treatment  


Olanzapine Placebo P value 


Serious Adverse Events (n) 4 0  


Exacerbation of bipolar disorder 3 0  


Decreased neutrophil and white blood cell count 1 0  


Deaths (n) 0 0  


Baseline-to-endpoint changes: Vital signs and weight  


Supine systolic blood pressure 3.61 -2.28 0.001 


Supine pulse 9.51 -0.67 <0.001 


Standing pulse 8.9 -1.35 <0.001 


Weight increase (kg) 3.66 0.30 <0.001 


BMI increase 1.18 0.02 <0.001 


Treatment-emergent weight gain 
≥7% of baseline (%) 


41.9 1.9 <0.001 


Baseline-to-endpoint changes: Prolactin and other 
laboratory values 


 


Prolactin levels: females (ng/ml) 15.38 2.67 <0.001 


Prolactin levels: males (ng/ml) 11.50 0.66 <0.001 


Treatment-emergent abnormally high prolactin 
levels: females (%) 


25.7 0 <0.001 


Treatment-emergent abnormally high prolactin 
levels: males (%) 


62.5 5 <0.001 


Mean increase in aspartate transaminase (U/Liter) 7.41 -1.62 <0.002 


Mean increase in alanine transaminase (U/Liter) 19.53 -1.28 0.003 


Treatment-emergent abnormally high aspartate 
transaminase levels (%) 


22.4 2.0 <0.001 


Treatment-emergent abnormally high alanine 
transaminase levels (%) 


33.7 2.1 <0.001 


Mean increase in uric acid (mol/liter) 21.04 0.60 0.026 


Baseline-to-endpoint changes: ECG  


Mean increase in heart rate (bpm) 9.8 -3.61 <0.001 


Mean change in Fridericia-adjusted 
QTc interval (msec) 


2.28 1.62 <0.808 


Baseline-to-endpoint changes: Extrapyramidal symptoms  


AIMS -0.10 0.00 0.289 


Simpson-Angus Scale 0.02 -0.02 0.769 


Barnes Scale -0.04 0.06 0.264 


Suicidality  


Report of treatment-emergent suicidal 
Ideation (n) 


1 0  


Report of suicide attempt (n) 0 0  


Report of self-injurious behaviour (n) 0 0  


 


Table 16: Common adverse events from Study 149 (quetiapine) 


 Quetiapine 
(N=193) 


Placebo 
(N=90) 


% % 


AE potentially related to EPS 7 (3.6%) 1 (1.1%) 


Akathisia n, (%) 1.0% 0% 


Weight gain ≥7% of body weight (%) 12% 0% 


Mean change in body weight (kg) 1.7 0.4 


Clinically significant change in 
cholesterol ≥240 mg/dL (%) 


10 3 
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Clinically significant change in 
triglycerides ≥200 mg/dL (%) 


22 13 


Mean change in fasting glucose level 
(mg/dL) 


3.62 -1.17 


 


Section B: Clarification on cost-effectiveness data 


B1. Priority Question: Please clarify, with evidence, whether the ICER reported in the 
submission for the population experiencing manic episodes is assumed to be 
applicable to a population experiencing mixed episodes.  


Evidence from the literature in adults with bipolar disorder has indicated that there is no 
difference in the YMRS responses associated with aripiprazole for patients with manic and 
those with mixed episodes (Figure 2).31, 32 Therefore response data from a population with 
manic episodes should be applicable to a population with mixed episodes. There is no 
evidence that this assumption does not hold in children. 


Figure 2: YMRS mean change from baseline at 3 weeks - Subgroup analysis for manic versus 
mixed adult bipolar I disorder patients pooled from 2 randomised, 3-week, double-blind, 
placebo-controlled trials
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a 
p<0.001; 


b 
p<0.01 


The economic model submitted in the original submission uses clinical data for all 
comparators from populations that contain both manic and mixed patients. The relative 
proportions from each pivotal trial are presented below in Table 17 to Table 19. Therefore 
the ICER produced can be assumed to be applicable for both manic and mixed episodes. 
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Table 17: Patients with manic or mixed episodes from Haas 2009  


 Placebo  
(N=54) 


Risperidone 
0.5-2.5 mg  
(N=50) 


Risperidone 
3-6 mg 
(N=61) 


Total (N=169) 


Diagnosis by DSM-IV 
criteria, n (%) 


    


Manic episode 19 (33%) 20 (40%) 21 (34%) 60 (36%) 


Mixed episode 39 (67%) 30 (60%) 40 (66%) 109 (64%) 


 
Table 18: Patients with manic or mixed episodes from Tohen 2007 


 Placebo  
(N=54) 


Olanzapine  
(N=107) 


Current episode, n (%)   


Mixed 25 (46.3%) 61 (58.9%) 


Rapid cycling 5 (10.4%) 25 (26.0%) 


Psychotic features 7 (13.0%) 22 (20.8%) 


 
Table 19: Patients with manic or mixed episodes from Study 149 


 Placebo  
(N=89) 


Quetiapine 
400 mg 
(N=93) 


Quetiapine 
600 mg 
(N=95) 


Total 
(N=277) 


Diagnosis by DSM-IV 
criteria, n (%) 


    


Most recent episode 
manic, n (%) 


68 (76.4%) 73 (78.5%) 72 (75.8%) 213 (76.9%) 


Most recent episode 
manic, severe 
without psychotic 
features 


14 (15.7%) 14 (15.1%) 14 (15.7%) 42 (15.2%) 


Most recent episode 
manic, severe 
with psychotic features 


7 (7.9%) 5 (5.4%) 5 (5.3%) 17 (6.1%) 


Most recent episode 
mixed 


0 0 1 (1.1%) 1 (0.4%) 


Most recent episode 
mixed, severe 
without psychotic 
features 


0 0 2 (2.1%) 2 (0.7%) 


Most recent episode 
mixed, severe 
with psychotic features 


0 1 (1.1%) 1 (1.1%) 2 (0.7%) 


 


B2. Priority Question: Please clarify whether the model structure was intended to 
replicate the licensed duration (of 12 weeks for aripiprazole) or if it was intended to 
replicate real life prescribing (the ERG have been advised by its clinical experts that 
antipsychotics are typically used for more than 12 weeks). Within the model it is 
currently possible for patients to receive treatment for more than 12 weeks.  


The model was developed so that this parameter was flexible, to allow the model to be 
adapted by different users in different settings. 


 
There is also a lack of comparative data beyond 3 weeks, as the double blind placebo 
controlled phases of the pivotal RCTs that provide response rates for the MTC are only 3-4 
weeks. Beyond this point, the efficacy of all comparators has to be assumed to be the same. 
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Therefore extending the treatment duration beyond 12 weeks is uninformative in terms of 
comparison between antipsychotics. Thus, although the model is flexible to incorporate 
longer treatment durations, it is not actually recommended that it be used for this purpose. 
 


B3. Priority Question: Please comment on why depression was not included in the 
model, as the occurrence of depression is likely to vary with health state, and hence 
with treatment strategy. 


Unfortunately, there was a lack of data to support the relative frequencies of depression 
between the different states in children. As the purpose of the model was to assess acute 
mania, this was not deemed to be an issue. 


B4. Please clarify why only 4 adverse events were discussed in the model. 


Diabetes and prolactin increase were identified as clinically significant adverse events, but 
were not included in the economic model. The reasons for this are outlined in section 6.4.12 
of the original submission and are due to lack of data. The exclusion of these events from 
the model is likely to disadvantage aripiprazole compared to its comparators, evidenced by: 


 The network meta-analysis demonstrated that aripiprazole-treated patients had a 
lower risk of clinically significant prolactin increases than the other three atypical 
antipsychotics (Section 5.7.6 of original submission). 


 Data from adult populations has suggested that aripiprazole may have lower 
incidence of newly diagnosed diabetes cases than risperidone, olanzapine or 
quetiapine.33 


The adverse events that were included in the model (weight gain, somnolence and EPS) 
were chosen based on a number of reasons: 


1. From reports in the literature and based on NICE clinical guidelines, they were 
deemed to be the most clinically significant events.3-5, 34, 35  


2. Previous models of the use of atypical antipsychotics in bipolar disorder have not 
included other adverse events.17, 18, 21 The model produced to inform NICE clinical 
guideline 38 (Bridle 2004) did not include adverse events at all.11  


3. There is a lack of data on utility decrements associated with other adverse events. 


a) Briggs 2008: reported utilities only for weight gain, diabetes, 
hyperprolactinemia and EPS.36 There was a lack of data on diabetes for this 
to be included in the model, and there were no cases of diabetes in the 
aripiprazole trials.  


b) Boyle 2010: only reports utilities for weight gain.37 


c) Heeg 2008: reported utilities for weight gain, tardive dyskinesia, EPS, 
sedation and diabetes.38 Tardive dyskinesia was included in the definition of 
EPS in the pivotal aripiprazole trial. 
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Model parameters 


B5. On page 145 it is stated that the starting age of 15 years is not based on the trial 
data. Please provide sensitivity analyses using 13 and 17 years and the mean age 
from the trial. 


The mean age from NCT00110461 was 13.4 years. Decimal ages cannot be entered into 
the model. Therefore the sensitivity analysis below, using a starting age of 13 years, reflects 
the mean age of the trial population. 


Table 20: Aged 13 years, 5 year time horizon 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £98,793 £97,742 £97,975 £98,537 -£1,050 -£818 -£256 


QALYs 4.05384 4.06605 4.06493 4.06426 0.01221 0.01109 0.0104 


ICER         Dominant Dominant Dominant 


 


Table 21: Aged 17 years, 1 year time horizon 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £49,090 £48,388 £48,636 £49,027 -£702 -£454 -£63 


QALYs 0.86316 0.86713 0.86594 0.86569 0.00397 0.00278 0.0025 


ICER         Dominant Dominant Dominant 


 


B6. Please clarify whether mean or median values were used to calculate the proportion 
of responders at weeks 1 and 2. Table B54 (pages 168-172 of the submission) 
indicates the former, Section 6.6.3 (page 214) the latter.  


The probabilities of response results produced by the network meta-analysis are medians. 
Therefore Table B54 is incorrect. The proportion of week 3 responders who responded by 
week 2, and the proportion of week 2 responders who responded by week 1, are ratios of 
medians. 


B7. Where values from the mixed treatment comparison are reported in Table B54, 
please clarify if the point estimates relate to means or medians. 


The probabilities of response results produced by the network meta-analysis are medians.  
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B8. Please clarify whether the non-proprietary costs for quetiapine were used or the 
costs for branded Seroquel in Table 57 (page 177 of the submission). 


The non-proprietary costs for quetiapine were used in the cost-effectiveness and budget 
impact analyses; these are stated in Table B67 of the original submission and the results 
reflect this non-proprietary cost.  


Please disregard any mention of branded Seroquel in the original submission. The non-
proprietary costs only became available late in the development of the submission and the 
mention of branded Seroquel in Table B57 was not updated to reflect the change. 


B9. Please clarify how the standard errors for the first five rows of Table B62 (page 192 
of the submission) have been derived. 


Table 22 presents the explanation for the calculations of the standard errors (SEs) of the 


utilities. 


Table 22: Explanation of the standard error calculations for the utilities 


Health state Mean utility 
for health 
state 


SE Explanation 


Acute mania 0.69 0.0408 SE=0.0408 was based on the interquartile range reported in 
Hayhurst 2006 (0.69 to 0.80) using the formula (UQR-
LQR)/(2*1.349); however, it was not used in the PSA.  Values 
for uAcuteMania in the PSA were derived by multiplying the 
sampled value of uResponderObservation by the ratio of mean 
uAcuteMania to uResponderObserved utilities 
(0.69/0.85=0.8117).  The resulting standard error of the 1000 
values derived this way in the PSA is 0.0848 producing an 
interquartile range of 0.577 to 0.806.  This method was used to 
ensure that all sampled values made logical sense; that is the 
utility of acute mania was always lower than responder 
observation and euthymic health states. 


Responder 
observation 


0.85 0.1075 SE=0.1075 is based on the interquartile range reported in 
Hayhurst 2006 (0.71 to 1.0) 


Euthymic 
treated 


0.85 0.1075 SE and sampled values for euthymic treated state are equal to 
those for responder observation 


Euthymic not 
treated 


0.85 0.1075 SE and sampled values for euthymic untreated state are equal 
to those for responder observation 


Therapy 
resistance 


0.72 0.1223  
(reported as 
0.0842 in 
original 
submission, 
which was 
an error) 


SE=0.0842 as presented in the original submission is an error.  
Correct SE based on the interquartile range reported in 
Hayhurst 2006 (0.67 to 1) is 0.1223; however, it was not used in 
the PSA.  Values for uTherapyResistance in the PSA were 
derived by multiplying the sample value of 
uResponderObservation by the ratio of mean 
uTherapyResistance to uResponderObservation utilities 
(0.72/0.85=0.847).  The resulting standard error of the 1000 
values derived this way in the PSA is 0.0885 producing an 
interquartile range of 0.602 to 0.841.  This method was used to 
ensure that all sampled values made logical sense; that is the 
utility of therapy restance was always lower than responder 
observation and euthymic health states. 
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B10. Please clarify how the ‘age of population’ and ‘proportion male in population’ values 
for the Hospitalisation state in Table B62 (page 192 of the submission) have been 
derived. 


The source of information for the utility decrement for hospitalisation (from Mental Health 
Research Review 200039) stated that all patients were male. However, this source did not 
give the mean age of the population. Therefore, the mean age for this population was 
assumed to be equivalent to that of Hayhurst et al. (2006), the reference used to derive the 
majority of utilities. 


This assumption has been tested in the sensitivity analysis below, by varying the assumed 
age from 30 years to 50 years. It can be seen that the results hardly change, indicating that 
this assumption does not influence the final conclusions. 


Table 23: Base case 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £75,066 £74,133 £74,379 £74,888 -£932 -£686 -£178 


QALYs 2.51637 2.52466 2.52348 2.52297 0.00830 0.00712 0.0066 


ICER         Dominant Dominant Dominant 


 


Table 24: Assumed population from Mental Health Research Review had mean age of 30 years 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £75,066 £74,133 £74,379 £74,888 -£932 -£686 -£178 


QALYs 2.51696 2.52525 2.52407 2.52356 0.00829 0.00711 0.0066 


ICER         Dominant Dominant Dominant 


 


Table 25: Assumed population from Mental Health Research Review had mean age of 50 years 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £75,066 £74,133 £74,379 £74,888 -£932 -£686 -£178 


QALYs 2.51579 2.52409 2.52291 2.52238 0.00830 0.00712 0.0066 


ICER         Dominant Dominant Dominant 
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Results from the model 


B11. Please report results with a half cycle correction. 


Half cycle correction can be turned on under the ‘Index’ tab of the model. The results using 
half cycle correction are only minimally different from the base case: 


Table 26: Cost-effectiveness results using half cycle correction 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £72,840 £71,908 £72,105 £72,662 -£932 -£735 -£178 


QALYs 2.50269 2.51097 2.50996 2.50927 0.00828 0.00727 0.0066 


ICER         Dominant Dominant Dominant 


 


Figure 3: Scatter plot of strategy 2 (aripiprazole second line) vs Strategy 1 (usual care) 
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Figure 4: Scatter plot of strategy 3 (aripiprazole first line) vs Strategy 1 (usual care) 
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Figure 5: Scatter plot of strategy 4 (aripiprazole third line) vs Strategy 1 (usual care) 
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B12. Priority question: Please provide cost-effectiveness results using results from a 
Bayesian random effects model rather than a fixed effect model (see question A12). 
Please do this for both the base-case random effects results and the sensitivity 
analyses results which include the Pavaluri and Geller trials. 


Referring to question A12 above, there is not enough evidence to support a random effects 
model and therefore this analysis was not performed. 


B13. Regarding section 6.6.3 (page 214 of the submission), please comment, supported 
by appropriate evidence, on whether including uncertainty in both resource use for 
maintenance states and unit costs would significantly alter the results. 


For hospitalised states, the only resource use including in the costing is days in hospital. As 
patients have to be hospitalised for the whole time during these states, it would not make 
sense to vary the number of days hospitalised from 7. Therefore only resource use in the 
outpatient states has been investigated in sensitivity analysis, and the results are presented 
below in Table 27. All cases for each aripiprazole-containing strategy remain dominant over 
usual care. 
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Table 27: Deterministic sensitivity analysis on outpatient state resource use 


Parameter Change Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost 
per QALY) vs. 
Usual Care 


ICER Strategy 2 vs Usual care 


Consultant visits, 
euthymic treated 


+30% -£930 
 


0.00830 
 


Dominant 
 


-30% -£935 
 


0.00830 
 


Dominant 
 


Consultant visits, 
euthymic not-treated 


+30% -£909 
 


0.00830 
 


Dominant 
 


-30% -£956 
 


0.00830 
 


Dominant 
 


Consultant visits, 
therapy resistance 


+30% -£1,001 
 


0.00830 
 


Dominant 
 


-30% -£864 
 


0.00830 
 


Dominant 
 


Psychologist visits, 
euthymic treated 


+30% -£932 
 


0.00830 
 


Dominant 
 


-30% -£933 
 


0.00830 
 


Dominant 
 


Psychologist visits, 
euthymic not-treated 


=euthymic 
treated 
phase (0.5 
per 
month) 


-£893 
 


0.00830 
 


Dominant 
 


Psychologist visits, 
therapy resistance 


+30% -£951 
 


0.00830 
 


Dominant 
 


-30% -£914 
 


0.00830 
 


Dominant 
 


ICER Strategy 3 vs Usual care 


Consultant visits, 
euthymic treated 


+30% -£683 
 


0.00712 
 


Dominant 
 


-30% -£689 
 


0.00712 
 


Dominant 
 


Consultant visits, 
euthymic not-treated 


+30% -£663 
 


0.00712 
 


Dominant 
 


-30% -£710 
 


0.00712 
 


Dominant 
 


Consultant visits, 
therapy resistance 


+30% -£754 
 


0.00712 
 


Dominant 
 


-30% -£618 
 


0.00712 
 


Dominant 
 


Psychologist visits, 
euthymic treated 


+30% -£686 
 


0.00712 
 


Dominant 
 


-30% -£687 
 


0.00712 
 


Dominant 
 


Psychologist visits, 
euthymic not-treated 


=euthymic 
treated 
phase (0.5 
per 
month) 


-£647 
 


0.00712 
 


Dominant 
 


Psychologist visits, 
therapy resistance 


+30% -£704 
 


0.00712 
 


Dominant 
 


-30% -£668 0.00712 Dominant 
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ICER Strategy 4 vs Usual 


Consultant visits, 
euthymic treated 


+30% -£176 0.0066 
 


Dominant 
 


-30% -£181 
 


0.0066 
 


Dominant 
 


Consultant visits, 
euthymic not-treated 


+30% -£157 
 


0.0066 
 


Dominant 
 


-30% -£200 
 


0.0066 
 


Dominant 
 


Consultant visits, 
therapy resistance 


+30% -£246 
 


0.0066 
 


Dominant 
 


-30% -£110 
 


0.0066 
 


Dominant 
 


Psychologist visits, 
euthymic treated 


+30% -£178 
 


0.0066 
 


Dominant 
 


-30% -£179 
 


0.0066 
 


Dominant 
 


Psychologist visits, 
euthymic not-treated 


=euthymic 
treated 
phase (0.5 
per 
month) 


-£141 
 


0.0066 
 


Dominant 
 


Psychologist visits, 
therapy resistance 


+30% -£196 
 


0.0066 
 


Dominant 
 


-30% -£160 
 


0.0066 
 


Dominant 
 


 


Regarding unit costs, the unit costs for mental health services were investigated in 
deterministic sensitivity analysis previously performed, as presented in the original 
submission (Table B70) and below in Table 27. None of the changes in unit costs changed 
the ICER from being dominant for any strategy and this is why they are not reported in 
Section 6.7.7 of the original submission. 


Table 28: Deterministic sensitivity analysis performed on mental health service costs 
in the original submission 
Mental health services costs Base Case 


(£) 
Scenario 


Inpatient day 602.10 ±30% 


Haematology  3.36 ±30% 


Initial consultant visit: outpatient setting 419.00 ±30% 


Follow-up consultant visit: outpatient setting 229.00 ±30% 


 


B14. Regarding section 6.6.3 (page 214 of the submission), please comment, supported 
by appropriate evidence, on whether including uncertainty in the utility multiplier 
would significantly alter the results. 


The utility multiplier is calculated by dividing the observed utility value by the estimated utility 
for the general population based on age and gender demographics of the population from 
which the utility was derived. The utility values were investigated in a scenario sensitivity 
analysis in the original submission and were found not to greatly influence the model results 
(Table B84 of original submission).  
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The estimated general population utilities have now been investigated through deterministic 
sensitivity analysis, and the results are presented below in Table 29. In this analysis, the 
utility values from the respective references were kept the same as the base case. The 
general population utility values were increased and decreased by 30%; where increasing 
the value raised it above 1, the value was capped at 1 as utility values cannot be greater 
than 1. For somnolence, there was no general population utility as the value from the 
reference was itself a utility multiplier. Therefore this utility multiplier was subjected to 
deterministic sensitivity analysis. 


Strategies that included aripiprazole remained dominant over usual care in the majority of 
cases, apart from when the general population utility for hospitalisation was decreased by 
30% and when all general population utilities were all decreased by 30%, which is an 
unlikely scenario.  


Table 29: Deterministic sensitivity analysis on utility multiplier 


Parameter Change Incremental 
costs (£) vs. 
Usual Care 


Incremental 
QALYs vs. 
Usual Care 


ICER (£) (cost 
per QALY) vs. 
Usual Care 


ICER Strategy 2 vs Usual care 


General population 
utility – acute mania 


1 -£932 0.00854 Dominant 


-30% -£932 0.00765 Dominant 
General population 
utility – responder 
observation 


1 -£932 0.00787 Dominant 
-30% -£932 0.00848 Dominant 


General population 
utility – euthymic 
treated 


1 -£932 0.00784 Dominant 
-30% -£932 0.00849 Dominant 


General population 
utility – euthymic not-
treated 


1 -£932 0.00477 Dominant 
-30% -£932 0.00983 Dominant 


General population 
utility – therapy 
resistance (IP & OP) 


1 -£932 0.01155 Dominant 
-30% -£932 0.00126 Dominant 


General population 
utility – hospitalisation 


1 -£932 0.00828 Dominant 
-30% -£932 0.00836 Dominant 


General population 
utility – EPS 


1 -£932 0.00803 Dominant 
-30% -£932 0.00883 Dominant 


General population 
utility – weight gain 


1 -£932 0.01003 Dominant 
-30% -£932 0.00460 Dominant 


Utility multiplier - 
somnolence 


1 -£932 0.00946 Dominant 
-30% -£932 0.00498 Dominant 


General population 
utility – all states 


1 -£932 0.00973 Dominant 
-30% -£932 -0.00440 Inferior 


ICER Strategy 3 vs Usual care 


General population 
utility – acute mania 


1 -£686 0.00740 Dominant 


-30% -£686 0.00638 Dominant 
General population 
utility – responder 
observation 


1 -£686 0.00677 Dominant 
-30% -£686 0.00727 Dominant 


General population 
utility – euthymic 
treated 


1 -£686 0.00666 Dominant 
-30% -£686 0.00731 Dominant 


General population 
utility – euthymic not-


1 -£686 0.00361 Dominant 
-30% -£686 0.00864 Dominant 
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treated 


General population 
utility – therapy 
resistance (IP & OP) 


1 -£686 0.01037 Dominant 
-30% -£686 0.00008 Dominant 


General population 
utility – hospitalisation 


1 -£686 0.00709 Dominant 
-30% -£686 0.00722 Dominant 


General population 
utility – EPS 


1 -£686 0.00667 Dominant 
-30% -£686 0.00802 Dominant 


General population 
utility – weight gain 


1 -£686 0.00887 Dominant 
-30% -£686 0.00337 Dominant 


Utility multiplier - 
somnolence 


1 -£686 0.00909 Dominant 
-30% -£686 0.00147 Dominant 


General population 
utility – all states 


+30% -£686 0.00926 Dominant 
1 -£686 -0.00787 Inferior 


ICER Strategy 4 vs Usual care 


General population 
utility – acute mania 


+30% -£178 0.0066 Dominant 


-30% -£178 0.0066 Dominant 
General population 
utility – responder 
observation 


+30% -£178 0.0062 Dominant 
-30% -£178 0.0068 Dominant 


General population 
utility – euthymic 
treated 


+30% -£178 0.0062 Dominant 
-30% -£178 0.0068 Dominant 


General population 
utility – euthymic not-
treated 


1 -£178 0.0034 Dominant 
-30% -£178 0.0080 Dominant 


General population 
utility – therapy 
resistance (IP & OP) 


1 -£178 0.0099 Dominant 
-30% -£178 -0.0004 Inferior 


General population 
utility – hospitalisation 


1 -£178 0.0066 Dominant 
-30% -£178 0.0066 Dominant 


General population 
utility – EPS 


1 -£178 0.0064 Dominant 
-30% -£178 0.0070 Dominant 


General population 
utility – weight gain 


1 -£178 0.0077 Dominant 
-30% -£178 0.0041 Dominant 


Utility multiplier - 
somnolence 


1 -£178 0.0075 Dominant 
-30% -£178 0.0041 Dominant 


General population 
utility – all states 


1 -£178 0.0075 Dominant 
-30% -£178 -0.0036 Inferior 


 


Additional sensitivity analyses 


B15. Where additional sensitivity analyses are performed, please provide details of the 
input data / assumptions used, with the resulting costs, and QALYs and ICERs for 
each strategy. 


The inputs, assumptions and results of all additional sensitivity analyses have been detailed 
under the relevant questions. 
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B16. Priority question: Please provide sensitivity analyses assuming that there is a 
reduction in efficacy as the drug moves further down the treatment line, thus for 
example there is X% reduction between lines 1 and 2, and between lines 2 and 3. 


Multipliers have been added to the model (version ‘B16 REVISED’ supplied along with this 
response), which affect the transition probabilities at each week for all treatments (in the 
Trans Matrices). Cells G112 and G113 on the Input sheet can be edited to alter these 
multipliers.  


A selection of scenarios has been tested and the results provided below. The base case 
results are robust to a reduction in efficacy as the drug moves further down the treatment 
line. 


Table 30: 5% reduction in efficacy between lines 1 and 2, 10% reduction in efficacy between 
lines 2 and 3 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £75,473 £74,540 £74,793 £75,301 -£933 -£680 -£172 


QALYs 2.51181 2.52054 2.51928 2.51833 0.00873 0.00748 0.0065 


ICER         Dominant Dominant Dominant 


 
Table 31: 10% reduction in efficacy between lines 1 and 2, 15% reduction in efficacy between 
lines 2 and 3 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £75,777 £74,881 £75,142 £75,608 -£896 -£635 -£169 


QALYs 2.50872 2.51736 2.51602 2.51523 0.00864 0.00730 0.0065 


ICER         Dominant Dominant Dominant 


 


Table 32: 15% reduction in efficacy between lines 1 and 2, 20% reduction in efficacy between 
lines 2 and 3 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £76,085 £75,227 £75,498 £75,919 -£858 -£587 -£166 


QALYs 2.50554 2.51405 2.51262 2.51200 0.00851 0.00709 0.0065 


ICER         Dominant Dominant Dominant 
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Table 33: 50% reduction between lines 1 and 2, 75% reduction between lines 2 and 3 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £78,804 £78,147 £78,504 £78,728 -£657 -£300 -£76 


QALYs 2.47300 2.48095 2.47856 2.47613 0.00795 0.00556 0.0031 


ICER         Dominant Dominant Dominant 


 


B17. Priority question: Please provide sensitivity analyses using 4 treatment lines.  


This sensitivity analysis would require substantial alteration to be made to the model. We 
would be happy to perform this sensitivity analysis if deemed necessary; however, we 
cannot do so within the timeframe allowed. 


B18. Priority question: The ERG have been advised by clinical experts that switching 
treatment at 3 weeks due to <50% YMRS response is unlikely to happen in clinical 
practice. Please provide sensitivity analysis where patients are maintained on initial 
treatment for a longer duration. 


A tunnel state for a 4th acute week of treatment had already been built into the model and 
had previously been switched off. This has now been turned on in version ‘B18 REVISED’ 
(supplied along with this response), so now patients spend one week longer on a given 
treatment before trying another assuming that they've neither failed nor responded. 


To generate the response and discontinuation transition probabilities for this 4th acute week, 
the ratio of responders and discontinuers at week 4 for aripiprazole was compared to that at 
week 3 for aripiprazole (pooled dose from the pivotal trial NCT00110461). These ratios were 
then applied to the other comparators, whose trials did not report 4 week results. 


A risk ratio of 1.15 was derived for response and 1.50 for discontinuation for probability at 
week 4 compared to week 3. However, when entered into the model, the probability of 
events for risperidone at week 4 added to more than 1, which sometimes happens when 
applying risk ratios greater than 1 to already large proportions. To resolve this issue, odds 
ratios were calculated from the aripiprazole data instead and were applied to the risk at 
week 3 using the following formula: (OR/(1-BR(1-OR))*BR, where BR is the baseline risk. 
The odds ratios derived were 1.33 for response and 1.61 for discontinuation. 


The results for this scenario analysis are presented below in Table 34. Aripiprazole 
strategies remain dominant compared to usual care in the case where patients are kept on 
treatment for 4 weeks before they change due to non-response. 
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Table 34: Scenario analysis involving a 4
th


 line of acute treatment before switching treatment 
due to non-response 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £76,045 £74,769 £75,213 £75,732 -£1,277 -£832 -£314 


QALYs 2.52942 2.53711 2.53536 2.53497 0.00769 0.00594 0.0055 


ICER         Dominant Dominant Dominant 


 


B19. Priority question: The ERG has been advised by its clinical experts that patients are 
likely to be maintained on antipsychotics for at least 6 -12 months. Please provide 
sensitivity analyses whilst treatment is maintained during euthymic state for 6 and 12 
months. 


Treatment duration in the euthymic treated phase can be changed in the model by altering 
cell B47 on the Index sheet. 


When treatment is maintained in the euthymic state for 6 months (24 cycles; Table 35) or 12 
months (48 cycles; Table 36), the strategies including aripiprazole remain dominant over 
standard care (without aripiprazole), except for 12 months treatment when aripiprazole is 
used first line. In this latter case the ICER is £7,568 per QALY, which can be considered 
cost-effective at a £20,000 per QALY willingness-to-pay threshold. 


Please note that the use of aripiprazole for children aged 13-17 years with manic episodes 
of bipolar disorder for longer than 12 weeks is outside of its proposed marketing 
authorisation. It should also be noted that the lack of data on long-term treatment for 
comparators is disadvantageous to aripiprazole in any analysis modelling longer term 
treatment, as weight gain and side effects associated with prolactin increases are known to 
develop and would become more costly in the longer term (Figure 4 in Arango 200940; 
Correll 200741). 


Table 35: Treatment for 6 months in euthymic state (‘Time in euthymic treated before euthymic not 
treated’ under the Index tab changed from 4 to 24 weeks) 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £69,505 £68,640 £69,203 £69,354 -£865 -£302 -£151 


QALYs 2.51989 2.53294 2.53183 2.52925 0.01305 0.01194 0.0094 


ICER         Dominant Dominant Dominant 
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Table 36: Treatment for 12 months in euthymic state (‘Time in euthymic treated before euthymic 
not treated’ under the Index tab changed from 4 to 52 weeks) 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £64,773 £63,994 £64,892 £64,657 -£780 £119 -£116 


QALYs 2.52225 2.53897 2.53797 2.53348 0.01672 0.01571 0.0112 


ICER         Dominant £7,568 Dominant 


 


B20. Priority question: Please provide a sensitivity analysis that combines all of the 
previous 4 sensitivity analyses described in B15-B19. 


The tables below present the sensitivity analysis (adapting version ‘B18 REVISED’) where 
there is: 


 a 4th line of acute treatment before switching treatment,  


 a decrease in efficacy between 1st and 2nd line of 10%,  


 a decrease in efficacy between 2nd and 3rd line of 15%, 


 6 months (Table 37) or 12 months (Table 38) treatment in the euthymic state  


The strategies including aripiprazole remain dominant over standard care (without 
aripiprazole), except for 12 months treatment when aripiprazole is used first line. In this latter 
case the ICER is £14,599 per QALY, which can be considered cost-effective at a £20,000 
per QALY willingness-to-pay threshold. 


Table 37: 4
th


 acute line of treatment before switch; 10% reduction in efficacy between lines 1 
and 2, 15% reduction in efficacy between lines 2 and 3; treatment for 6 months in euthymic 
state 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £70,730 £69,576 £70,450 £70,455 -£1,153 -£280 -£275 


QALYs 2.52671 2.53900 2.53739 2.53464 0.01228 0.01067 0.0079 


ICER         Dominant Dominant Dominant 
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Table 38: 4
th


 acute line of treatment before switch; 10% reduction in efficacy between lines 1 
and 2, 15% reduction in efficacy between lines 2 and 3; treatment for 12 months in euthymic 
state 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £66,164 £65,115 £66,363 £65,932 -£1,049 £199 -£231 


QALYs 2.52922 2.54430 2.54285 2.53843 0.01507 0.01362 0.0092 


ICER         Dominant £14,599 Dominant 


 


 


B21. Priority question: Please provide sensitivity analyses where the costs of drug-
related adverse events in the inpatient setting is not assumed to be incorporated into 
the HRG. 


Cases of both EPS and somnolence were assumed to incur additional psychiatric consultant 
time, at £267 per patient-related hour (Unit costs of health and social care 201122). It is 
unknown how much additional consultant time would be required per week for each type of 
adverse event, and therefore scenarios investigating 1 and 3 additional hours were 
performed. 


Medications do exist for the treatment of EPS, but in children it is believed that they would 
have their dose reduced or their treatment discontinued rather than be prescribed 
benzodiazepines or beta-blockers. Therefore medication costs for EPS were not included in 
the model. 


The cost of inpatient care in the acute and responder observation phases were adjusted for 
each antipsychotic based on the relative incidence of EPS and somnolence estimated from 
the MTC (Table B30 in original submission). No incidence was available for olanzapine for 
either EPS or somnolence. Therefore the conservative assumption was made that the 
incidence for olanzapine would be equal to the lowest incidence for the other atypical, which 
was risperidone for both EPS and somnolence. The costs used are elaborated on in Table 
39 (1 hour additional consultant time) and Table 40 (3 hours of additional consultant time). 


At 1 hour of additional consultant time per case of EPS and somnolence, aripiprazole 
remained dominant over usual care when used in the 2nd and 1st line (Table 41). At 3rd line, 
aripiprazole had an ICER compared to usual care of £4,270 per QALY, which can be 
considered cost-effective at a £20,000 per QALY willingness-to-pay threshold. At 3 hours of 
additional consultant time per case of EPS and somnolence, aripiprazole remained dominant 
over usual care when used in the 2nd line (Table 42).  
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Table 39: Costs associated with EPS and somnolence assuming 1 additional hour of consultant time per week 


Treatment Incidence EPS 
Incremental cost per 
week due to EPS 


Incidence 
somnolence 


Incremental cost 
per week due to 
somnolence 


Cost used in 
acute states 


Cost per week 
used in 
responder 
observation 
states 


ARP 0.158  £42.19  0.463  £123.62  


£4,416.39 
(£4,483.06 
in 1


st
 week) £4,416.39 


RIS 0.112  £29.90  0.266  £71.02  £4,316.00 £4,316.00 


QTP 0.116  £30.97  0.273  £72.89  £4,346.85 £4,346.85 


OLA 0.112  £29.90  0.266  £71.02  £4,324.84 £4,325.04 


 


Table 40: Costs associated with EPS and somnolence assuming 3 additional hours of consultant time per week 


Treatment Incidence EPS 
Incremental cost per 
week due to EPS 


Incidence 
somnolence 


Incremental cost 
per week due to 
somnolence 


Cost used in 
acute states 


Cost per week 
used in 
responder 
observation 
states 


ARP 0.158 £126.56 0.463 £370.86 


£4,748.00 
(£4,814.67 
in 1


st
 week) £4,748.00 


RIS 0.112 £89.71 0.266 £213.07 £4,517.85 £4,517.85 


QTP 0.116 £92.92 0.273 £218.67 £4,554.58 £4,554.58 


OLA 0.112 £89.71 0.266 £213.07 £4,526.69 £4,526.90 
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Table 41: Cost-effectiveness assuming 1 additional hour of consultant time per week for EPS and somnolence 


 
Usual care Strategy 2 Strategy 3 Strategy 4 


Strategy 2 
vs Usual 
care 


Strategy 3 
vs Usual 
care 


Strategy 4 
vs Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £76,425 £75,760 £76,198 £76,453 -£665 -£227 £28 


QALYs 2.51637 2.52466 2.52348 2.52297 0.00830 0.00712 0.0066 


ICER         Dominant Dominant £4,270 


 


Table 42: Cost-effectiveness assuming 3 additional hours of consultant time per week for EPS and somnolence 


 
Usual care Strategy 2 Strategy 3 Strategy 4 


Strategy 2 
vs Usual 
care 


Strategy 3 
vs Usual 
care 


Strategy 4 
vs Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £79,143 £79,014 £79,834 £79,584 -£129 £691 £441 


QALYs 2.51637 2.52466 2.52348 2.52297 0.00830 0.00712 0.0066 


ICER         Dominant £97,147 £66,838 
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B22. The ERG has been advised by its clinical experts that the estimated 5% relapse rate 
(page 160 of the submission) is too low. Please conduct sensitivity analyses with 
higher relapse rate values. 


Please find below the sensitivity analyses using relapse rates of 10%, 15% and 20% for 
treated states. Aripiprazole-containing strategies remain dominant compared to usual care in 
all cases. 


Table 43: Relapse rate of 10% for treated states 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £84,204 £83,040 £83,250 £83,764 -£1,164 -£954 -£441 


QALYs 2.49972 2.50835 2.50731 2.50678 0.00863 0.00759 0.0071 


ICER         Dominant Dominant Dominant 


 


Table 44: Relapse rate of 15% for treated states 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £94,567 £93,189 £93,367 £93,868 -£1,378 -£1,200 -£699 


QALYs 2.48183 2.49061 2.48971 2.48918 0.00878 0.00788 0.0073 


ICER         Dominant Dominant Dominant 
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Table 45: Relapse rate of 20% for treated states 


 


Usual 
care 


Strategy 
2 


Strategy 
3 


Strategy 
4 


Strategy 
2 vs 
Usual 
care 


Strategy 
3 vs 
Usual 
care 


Strategy 
4 vs 
Usual 


First line RIS RIS ARI RIS RIS ARI RIS 


Second 
line QTP ARI RIS QTP ARI RIS QTP 


Third line OLA QTP QTP ARI QTP QTP ARI 


Costs £106,176 £104,618 £104,766 £105,241 -£1,558 -£1,410 -£935 


QALYs 2.46290 2.47165 2.47088 2.47038 0.00875 0.00798 0.0075 


ICER         Dominant Dominant Dominant 


 


 


Section C: Textual clarifications and additional points 


C1. Please confirm the typing errors in Table B1 (page 47 of the submission) 


 RCT NCT00110461 has 11 associated articles. This is correct 


 RCT NCT00116259 has 2 associated articles. This is correct 


C2. Please confirm the valproate dose in Geller 2012. On page 98 of the submission, it is 
stated that the dose of divalproex is 111-125 μg/mL and on page 107 the dose of 
valproate is 110-125 μg/mL. 


The maintenance dose of valproate in Geller 2012 was 111-125 µg/mL 


C3. On page 102 of the submission, it is stated that the dose of divalproex is 
15mg/kg/day plus placebo and the dose of risperidone is 0.5-2.0 mg/day plus 
placebo. On page 107 it is stated that the dose of valproate in the Pavaluri 2010 
study is 60-120 μg and the dose of risperidone is 0.5-2.5mg. Please clarify the typing 
error for the risperidone dose and confirm the valproate doses are equivalent. 


In Pavaluri 2010, the dose of valproate was titrated up to 15 mg/kg/day over 3 days. 
The optimal dose that was aimed for was 80-120 µg/ml. In the abstract of the paper, 
it states that the dose for valproate was 60-120 µg/ml; it is not clear whether this was 
the range seen in patients or a typing error. 


The dose for risperidone was 0.5-2.0 mg/day. 


C4. Please clarify why valproate is included in Table B24 (page 107 of the submission) 
but not lithium. 


Geller 2012 was the only study that included a lithium arm. Therefore, the data on 
lithium from this trial does not inform the mixed treatment comparison at all. Lithium 
was not considered a comparator in this submission.  


C5. Please confirm the typing error in Table B36, on page 123 of the submission, where 
in the 6th column “relative risk for aripiprazole 10mg” should be 30mg instead of 
10mg.  
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That was a typing error; this should state 30 mg. 


C6. Please confirm the typing error on page 138 of the submission, where section 5.9.4 is 
referenced instead of section 5.10.4. 


That was a typing error; this should state section 5.10.4. 


C7. Please clarify that the reported utility for hospitalisation is a decrement in Table B54 
(pages 168-172 of the submission). 


Yes, the utility value for hospitalisation in Table B54 is a decrement. 


C8. Please include the treatment costs for lithium in Table B54 (pages 168-172 of the 
submission). 


Treatment cost of lithium per day is £0.04, as stated in Table B67. 


C9. Please confirm a typing error in Table B60 (page 184 of the submission) in the first 
exclusion criteria ‘QoL/utilities some patients < 18’ which should be >18. 


This is not a typing error. It is meant to say that only some patients in these trials 
were <18. This is actually equivalent to saying that some patients were >18, and 
therefore it does not actually matter which symbol is used. 


C10. Please clarify the discrepancy between Table B8 (page 70) where it is stated that 
there is no evidence to suggest outcomes were measured and not reported and the 
table in section 9.3.1 (page 271), in which it is stated that medication adherence and 
well-being outcomes were measured and not reported. 


Table B8 is incorrect and should state ‘Yes’, that there is evidence that outcomes 
were recorded but not reported. Table B8 was completed based on the publication 
and was not updated when the CSR became available.  


The CSR states that “subjects were to be contacted by telephone at the end of 
Weeks 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, and 29 to assess medication 
compliance and assure the subjects’ well-being”. These outcomes were not 
specifically reported in the CSR. 
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Appendix 1: Results of the updated literature review 


 
Table 46: RCTs of aripiprazole published since 1


st
 January 2012 


Reference 
(Authors and journal) 


PubMed ID Title Notes 


Findling R.L., Youngstrom E.A., 
Zhao J., Marcus R., Andersson C., 
McQuade R., Mankoski R  J 
Affective Disord 2012;143(1-
3):231-235 


PMID:23044285 
  


Respondent and item level patterns of 
response of aripiprazole in the acute 
treatment of pediatric bipolar i disorder 


post-hoc analysis of NCT00110461 


Findling RL, Youngstrom 
EA, McNamara NK, Stansbrey 
RJ, Wynbrandt JL, Adegbite 
C, Rowles BM, Demeter 
CA, Frazier TW, Calabrese JR J 
Clin Psychiatry. 2012 Jan;73(1):57-
63. doi: 10.4088/JCP.11m07104.  


PMID:22152402 
 


Double-blind, randomized, placebo-
controlled long-term maintenance study 
of aripiprazole in children with bipolar 
disorder 


Children aged 4-9 years, therefore not relevant to 
decision problem 
 
 


 
Table 47: RCTs of risperidone, quetiapine and olanzapine published since 1


st
 January 2012 


Reference 
(Authors and journal) 


PubMed ID Title Notes 


Pavuluri MN, Passarotti AM, 
Fitzgerald JM, Wegbreit E, 
Sweeney JA J Am Acad Child 
Adolesc Psychiatry. 2012 
Feb;51(2):157-170.e5 


PMID:22265362 
 


Risperidone and divalproex differentially 
engage the fronto-striato-temporal circuitry 
in pediatric mania: a pharmacological 
functional magnetic resonance imaging 
study 


NCT00176202 
six-week, double-blind, randomized trial of 
risperidone plus placebo versus divalproex plus 
placebo for patients with mania (n = 21; 13.6 ± 2.5 
years of age) 
No outcomes of relevance for comparison to 
aripiprazole. 
Inclusion criteria of ‘DSM-IV diagnosis of mixed or 
manic bipolar disorder’; doesn’t specify bipolar I 
disorder 


Olsen BT, Ganocy SJ, Bitter SM, 
Findling RL, Case M, Chang K, 
Tohen M, DelBello MP Compr 


Psychiatry. 2012 Oct;53(7):1000-5 


PMID:22520085 Health-related quality of life as measured 
by the child health questionnaire in 
adolescents with bipolar disorder treated 
with olanzapine 


Parent assessment of child’s quality of life: Child 
Health Questionnaire-Parental Form 50 at 
baseline, before receiving medication, and then 
again at the end of participation in a 3-week 
double-blind placebo-controlled study of 
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50 


 


olanzapine 
No utility values reported 


 
Table 48: non-RCTs of aripiprazole not previously identified 


Reference 
(Authors and journal) 


PubMed ID Title Notes 


Danielyan A, Cannon M, Kowatch 
A. Biol Psychiatry 2010;67:233S. 


Not in PubMed An Open Prospective Trial of Aripiprazole in 
Children and Adolescents with Bipolar I 
Disorder 


8-week, open-label, prospective study of 
aripiprazole 
Only 16 patients 
NCT00221416 


 
Table 49: non-RCTs of risperidone, quetiapine and olanzapine not previously identified 


Reference 
(Authors and journal) 


PubMed ID Title Notes 


Frazier JA, Biederman J, Tohen M, 
Feldman PD, Jacobs TG, Toma V, 
Rater MA, Tarazi RA, Kim GS, 
Garfield SB, Sohma M, Gonzalez-
Heydrich J, Risser RC, Nowlin ZM 
J Child Adolesc Psychopharmacol. 
2001 Fall;11(3):239-50 


PMID:11642474 
 


A prospective open-label treatment trial of 
olanzapine monotherapy in children and 
adolescents with bipolar disorder 


8-week, open-label, prospective study of 
olanzapine monotherapy. 
Does not explicitly state bipolar I disorder, but 
refers to the DSM-IV criteria for manic, mixed and 
hypomanic states, which are sub-categories of 
bipolar I disorder in the DSM-IV. 
N=23 patients, therefore a very small trial. 
Overall, olanzapine was well tolerated, and 
extrapyramidal symptom measures were not 
significantly different from baseline. Body weight 
increased significantly over the study (5.0 ± 2.3 kg, 
p < 0.001). 
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Table 50: Trials from clinicaltrials.gov, updated since 1


st
 January 2012 


Reference 
(Authors and journal) 


Clinicaltrials.gov 
ID 


Title Notes 


AstraZeneca 
 


NCT00090311 Quetiapine Fumarate (SEROQUEL) 
Compared to Placebo in the Treatment of 
Children & Adolescents With Bipolar I 
Mania (ANCHOR 149) 


No data uploaded 
This is Study 149, which has been included in the 
original submission 
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Thank you for agreeing to give us a statement on your organisation’s 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: Dr David Coghill 
 
Name of your organisation: British Association of Psychopharmacology 
 
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)?  (member British Association of 
Psychopharmacology) 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
Within the NHS acute manic and mixed episodes occurring within the context of 
bipolar 1 disorder in children and adolescents are generally treated by child and 
adolescent psychiatrists with support from the broader multidisciplinary child and 
adolescent mental health team (e.g. nurses, clinical psychologists, occupational 
therapists). There is some regional variation at the upper age range (16 – 18 years) 
with respect to transition to adult mental health services and often transition 
arrangements are sub-optimal. In some regions paediatricians treating patients with 
ADHD have begun to makes diagnosis of bipolar disorder and initiate treatments for 
bipolar 1 disorder in individuals with ADHD and severe mood dysregulation. This 
practice follows a trend from the United States where such diagnoses are 
increasingly made. Close examination suggests that the vast majority of such 
individuals would not meet criteria for bipolar 1 at full assessment. This practice is 
nor supported by UK guidelines, including our own, as it can result in patients 
receiving inappropriate treatments.  
 
Across the UK there is variation in practice between child and adolescent 
psychiatrists with respect the treatments offered for bipolar disorder. This reflects; 
differing levels of experience and training in bipolar disorder; a lack of quality 
psychoeducation materials; the broad range of interpretations available to clinicians 
when implementing current NICE and BAP guidance (that require a downward 
extrapolation of adult recommendations to children and adolescents); differing 
interpretations of the available evidence with respect pharmacological treatments. 
 
Current alternatives to aripiprazole centre include several other medications but it 
should also be noted that psychoeducational approaches and supportive 
psychological therapies make an essential contribution to overall care. Whilst these 
two approaches are not controversial and are relevant to all cases however they are 
also very limited in their effectiveness and would not be appropriate as 
monotherapies. Of the current medication approaches only lithium has marketing 
authorisation. Lithium is however associated with a range of practical limitations (e.g. 
need for pre and post treatment blood tests, narrow therapeutic window and 
significant adverse effects). Other alternatives include valproate and various 
antipsychotics (e.g. aripiprazole, olanzapine, quetiapine, risperidone,). Each can be 
considered as a monotherapy or in combination. Usually a monotherapy would be 
considered first followed by an alternative monotherapy or combination treatments 
where response is inadequate.  
 
At present aripiprazole should only be initiated in children and adolescents by a 
psychiatrist with age appropriate training. It is acceptable for continued care being 
managed within a shared care arrangement between primary and secondary care as 
long as the secondary care physicians are adequately trained and retain a primary 
role in directing care. Best care will be given by a multidisciplinary team that includes 
psychiatry as a key member.  
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Very little is known about bipolar disorder in those with significant intellectual 
impairment. Such cases are likely to be complex to manage and may show 
differential responses to medication. It is appropriate that this assessment specifies 
manic and mixed episodes. These are associated with bipolar 1 disorder. As 
described in the current NICE guidance bipolar 1 is rare in preadolescents but when 
it does occur it is similar to adolescent bipolar 1 and can be reliably diagnosed and 
should be treated. On the other hand the validity of bipolar 2 and bipolar NOS are 
much less well established in children and adolescents and their diagnosis should be 
avoided. It is important that this assessment makes this clear. In addition samples 
that include high rates of comorbidity with ADHD should be regarded with caution as, 
even in child samples, this is not typical of bipolar 1 and is likely to represent a 
sample with bipolar 2 or bipolar NOS considered for whom alternative treatment 
pathways should b.  
 
Whilst aripiprazole and the other 2nd / 3rd generation antipsychotics are not yet 
available under license for children and adolescents with bipolar disorder they are 
used by child and adolescent psychiatrists.  
 
The only evidence based guideline I am aware of is that developed by NICE and 
which is due for revision. This was a well-developed guideline that is now however 
out of date due to the publication of several relevant clinical trials. The only other UK 
guidelines are those of the British Association of Psychopharmacology. There are 
consensus based guidelines. The recommendations in the BAP guidelines are very 
similar to those from NICE. They are also due for revision. The American Academy of 
Child and Adolescent Psychiatrists guidelines (Kowatch et al. 2005) are also 
consensus based. They contain the most detailed treatment algorithms and whilst 
these are helpful to some degree the lack of an evidence base to support such 
detailed recommendations is of concern.  
 
 
The advantages and disadvantages of the technology 
 
Whilst most of the medications noted in the first section are supported by some 
degree of RCT evidence this is not extensive and generally limited to 1 or 2 trials per 
drug. For lithium, the only licensed medication for bipolar disorder in this group there 
are currently no prospective, double-blind, placebo-controlled studies of adequate 
statistical power. The evidence for valproate is rather weak and studies have 
reported mixed findings with some positive and some negative findings. It also seems 
that the effect size associated with valproate (about 0.24) is lower than that for 2nd / 
3rd generation antipsychotics (see below). With respect the 2nd / 3rd generation 
antipsychotics evidence from short term RCTs suggests that they are efficacious at 
reducing the symptoms of mania (as measured by the Young Mania Rating Scale) 
and that the various drugs have similar effect sizes (aripiprazole (ES vs. placebo) 0.9 
– 1.2; olanzapine 0.8, quetiapine n/a; risperidone 0.9 – 1.1; ziprasidone 3.7) and NNT 
(for YMRS response to aripiprazole (NNT vs. placebo at endpoint) = 3.6; olanzapine 
3.8, quetiapine 4.2; risperidone 3.0). These have been described in several reviews 
all of which conclude that current evidence does not allow differentiation with respect 
efficacy (e.g. Zuddas et al European Neuropsychopharmacology 2011 21, 600–620; 
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Correll et al. J Clin Psychiatry. 2011 72:655-670; Singh et al. Drugs. 2010 70: 433–
442).  
 
There have been several direct comparisons between drugs. There was no 
difference between quetiapine and valproate with respect degree of symptom 
reduction, however quetiapine was associated with a greater rate of remission (60% 
vs. 28%, p=0.02). One study compared risperidone with both valproate and lithium 
(Geller 2012). With respect response rates risperidone was superior to lithium (68.5% 
vs. 35.6%, P.001) and valproate (68.5% vs. 24.0%, P.001) whilst there were no 
differences between lithium and valproate. No studies have made direct comparisons 
between the different antipsychotics and as noted it appears that they are all of 
comparable potency. 
 
Each of the 2nd and 3rd  generation antipsychotics does however have a distinctive 
adverse effect profile. As a group he main adverse effects are; weight gain, 
hyperprolactinaemia, sedation, neurological effects including extrapyramidal side 
effects, akathisia and neuroleptic malignant syndrome and cardiovascular effects. 
The profile of adverse effects in children and adolescents seems to be similar to that 
found in adults. Most data comes from short term trials and there is very little 
evidence pertaining to long term use. In a clinical trial for child and adolescent bipolar 
disorder aripiprazole was associated with somnolence (Number Needed to Harm 
(NNH) vs. Placebo = 5.1), extrapyramidal disorder (NNH = 6.0), akathisia (NNH = 
13.2) salivary hypersecretion (NNH = 17.9) and clinically significant (≥7%) weight 
gain (NNH = 28). The weight gain appeared to increase with aripiprazole dose 
(aripiprazole, 10 mg 4.0%, 30 mg 12.3%, placebo 4.6%). Overall data suggests that 
aripiprazole is associated with a greater risk for akathisia than the other SGAs and 
lower levels of weight gain NNH (risperidone 11.1, olanzapine 2.5, quetiapine 8.2, 
aripiprazole 28.0, ziprasidone 33.3) and a negligible risk of hyperprolactinaemia. 
 
I am not aware of any published data relating to quality of life or other patient 
reported outcomes for these drugs in child and adolescent bipolar samples. 
 
For reasons described above it should be made clear that this guidance relates only 
to those meeting criteria for bipolar 1.  
 
There are always important differences between clinical trials routine clinical practice. 
As noted above any trial that includes individuals with bipolar 2 or NOS or a high 
proportion of subjects with comorbid ADHD is likely to reflect a very different 
population to that seen in clinical practice in the UK. However the main trials referred 
to above relate to bipolar 1 and are likely to reflect reasonably well the type of patient 
seen in the UK. However as with all registration trials the subjects are relatively 
“clean” with respect comorbidity and may not fully represent the population seen in 
clinical practice. 
 
Clinicians in the UK do not always use standardised rating scales to monitor 
outcome. This practice should however be encouraged and the Young Mania Rating 
Scale which is used extensively in clinical trials would be an appropriate instrument 
for UK clinical practice.  
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Any additional sources of evidence 
 
Implementation issues 
NHS staff would need some extra education and training?  
 
Equality 
It is likely that those with significant intellectual disability would not be covered by this 
guidance as the evidence base does not extend to this population. 
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Dear Bijal, 
 
This is just to let you know that the feedback I have received from nurses 
working in this area of health suggest that they will not be submitting a 
professional statement in regards to the above health technology appraisal. 


  
Thank you for the opportunity and we look forward to participating in the next 
stage of the appraisal. 
 
Please acknowledge receipt. 
 
Kind Regards,  
 
 
 
 
Margaret Ojo 
 
Team Administrator 
Quality Standards & Innovation Unit 
Royal College of Nursing 
20 Cavendish Square 
London, W1G 0RN 
 
Tel: +44(0)207 647 3673  
 
Email: margaret.ojo@rcn.org.uk 
Web: www.rcn.org.uk 
 
 


 
London W1G ORN 
Tel: +44 (0) 345 456 3996 
Fax: +44 (0) 20 7647 3436 


 


__________________________ 


 


Delivered via MessageLabs 


__________________________ 



mailto:margaret.ojo@rcn.org.uk

http://www.rcn.org.uk/
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Thank you for agreeing to give us a statement on your organisation’s 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: Dr Aung Soe, Consultant Neonatologist 
 
Name of your organisation: Royal College of Paediatrics and Child Health – 
Medicines Committee  
 
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? What are the current alternatives (if any) to 
the technology, and what are their respective advantages and disadvantages? 
 
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? 
 
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)? 
 
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? 
 
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. 
 
Comments: Aripiprazole should be used or at least initiated in specialist 
clinics. 
 
 
 
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? 
 
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. 
 
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 
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trials? If surrogate measures of outcome were used, do they adequately predict long-
term outcomes? 
 
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 
life? Are there any adverse effects that were not apparent in clinical trials but have 
come to light subsequently during routine clinical practice? 
 
Comments: Outcomes described in the final scope are appropriate and reflect 
current practice. 
 
 
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. 
 
 
Comments: None 
 
 
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. 
 
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)? 
 
 
Comments: The delivery of care (drug therapy) depends on economical 
analysis and there is no need for extra training or resources.   
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Equality 
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.   
 
Please tell us what evidence should be obtained to enable the Committee to identify 
and consider such impacts. 
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Thank you for agreeing to give us a statement on your organisation’s 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: Dr David Coghill 
 
Name of your organisation: Royal college of Psychiatrists 
 
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)?  (member Royal College of Psychiatrists) 


 
- other? (please specify) 
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What is the expected place of the technology in current practice? 
 
Within the NHS acute manic and mixed episodes occurring within the context of 
bipolar 1 disorder in children and adolescents are generally treated by child and 
adolescent psychiatrists with support from the broader multidisciplinary child and 
adolescent mental health team (e.g. nurses, clinical psychologists, occupational 
therapists). There is some regional variation at the upper age range (16 – 18 years) 
with respect to transition to adult mental health services. In some regions 
paediatricians treating patients with ADHD have started to initiate treatments 
appropriate for bipolar 1 to individuals with ADHD and severe mood dysregulation 
who would not meet criteria for bipolar 1 at full assessment. This can result in 
patients receiving inappropriate treatment. Across the UK there is variation in 
practice between child and adolescent psychiatrists with respect the treatments 
offered this reflects; differing levels of experience and training in bipolar disorder; a 
lack of quality psychoeducation materials; the broad range of interpretations available 
to clinicians when implementing current NICE guidance (that requires a downward 
extrapolation of adult recommendations to children and adolescents); differing 
interpretations of the available evidence with respect pharmacological treatments. 
 
Current alternatives to aripipazole centre include several medications but it should 
also be noted that psychoeducational approaches and supportive psychological 
therapies make an important contribution to overall care. These last two approaches 
are not controversial and are relevant to all cases however they are also very limited 
in their effectiveness and would not be appropriate as monotherapies. Of the current 
medication approaches only lithium has marketing authorisation. Lithium is however 
associated with a range of practical limitations (e.g. need for pre and post treatment 
blood tests, narrow therapeutic window and significant adverse effects). Other 
alternatives include valproate and various antipsychotics (e.g. aripiprazole, 
olanzapine, quetiapine, risperidone,). Each can be considered as a monotherapy or 
in combination. Usually a monotherapy would be considered first followed by 
combination treatments where response is inadequate.  
 
At present aripiprazole should only be initiated in children and adolescents by a 
psychiatrist with age appropriate training. It is acceptable for continued care being 
managed within a shared care arrangement between primary and secondary care as 
long as the secondary care physicians are adequately trained and retain a primary 
role in directing care. Best care will be given by a multidisciplinary team that includes 
psychiatry as a key member.  
 
Very little is known about bipolar disorder in those with significant intellectual 
impairment. Such cases are likely to be complex to manage and may show 
differential responses to medication. It is appropriate that this assessment specifies 
manic and mixed episodes. These are associated with bipolar 1 disorder. As 
described in the current NICE guidance bipolar 1 is rare in preadolescents but when 
it does occur it is similar to adolescent bipolar 1 and can be reliably diagnosed. On 
the other hand the validity of bipolar 2 and bipolar NOS are much less well 
established in children and adolescents and their diagnosis should be avoided. It is 
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important that this assessment makes this clear. In addition samples that include 
high rates of comorbidity with ADHD should be regarded with caution as, even in 
child samples, this is not typical of bipolar 1 and is likely to represent a sample with 
bipolar 2 or bipolar NOS.  
 
Whilst aripiprazole and the other 2nd generation antipsychotics are not yet available 
under license for children and adolescents with bipolar disorder they are used by 
child and adolescent psychiatrists.  
 
The only evidence based guideline I am aware of is that developed by NICE and 
which is due for revision. This was a well-developed guideline that is now however 
out of date due to the publication of several relevant clinical trials. The only other UK 
guidelines are those of the British Association of Psychopharmacology. There are 
consensus based guidelines. The BAP guidelines are very similar to those from 
NICE. They are also due for revision. The American Academy of Child and 
Adolescent Psychiatrists guidelines (Kowatch et al. 2005) are also consensus based. 
They contain the most detailed treatment algorithms and whilst these are helpful to 
some degree the lack of an evidence base is of concern.  
 
 
The advantages and disadvantages of the technology 
 
Whilst most of the medications noted in the first section is supported by some degree 
of RCT evidence this is not extensive and generally limited to 1 or 2 trials per drug. 
For lithium, the only licensed medication for bipolar disorder in this group There are 
currently no prospective, double-blind, placebo-controlled studies of adequate 
statistical power. The evidence for valproate is rather weak and studies have 
reported mixed findings with some positive and some negative findings. It also seems 
that the effect size associated with valproate (about 0.24) is lower than that for 2nd 
generation antipsychotics (see below). With respect the 2nd generation antipsychotics 
evidence from short term RCTs suggests that they are efficacious at reducing the 
symptoms of mania (as measured by the Young Mania Rating Scale) and that the 
various drugs have similar effect sizes (aripipazole ES vs. placebo 0.9 – 1.2; 
olanzapine 0.8, quetiapine n/a; risperidone 0.9 – 1.1; ziprasidone 3.7) and NNT (for 
YMRS response to aripiprazole vs. placebo at endpoint = 3.6; olanzapine 3.8, 
quetiapine 4.2; risperidone 3.0). These have been described in several reviews all of 
which conclude that current evidence does not allow differentiation with respect 
efficacy (e.g. Suddas et al European Neuropsychopharmacology 2011 21, 600–620; 
Correll et al. J Clin Psychiatry. 2011 72:655-670; Singh et al. Drugs. 2010 70: 433–
442).  
 
There have been several direct comparison. There was no difference between 
quetiapine and valproate with respect degree of symptom reduction, however 
quetiapine was associated with a greater rate of remission (60% vs. 28%, p=0.02). 
One study compared risperidone with both valproate and lithium (Geller 2012). With 
respect response rates risperidone was superior to lithium (68.5% vs 35.6%, P.001)  
and valproate (68.5% vs 24.0%, P.001) while there were no differences between 
lithium and valproate.  
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Each of the second generation antipsychotics does however have a distinctive 
adverse effect profile. As a group he main adverse effects are; weight gain, 
hyperprolactinaemia, sedation, neurological effects including extrapyramidal side 
effects, akathisia and neuroleptic malignant syndrome and cardiovascular effects. 
The profile of adverse effects in children and adolescents seems to be similar to that 
found in adults. Most data comes from short term trials and there is very little 
evidence pertaining to long term use. In a clinical trial for child and adolescent bipolar 
disorder aripiprazole was associated with somnolence (NNH vs. Placebo = 5.1), 
extrapyramidal disorder (NNH = 6.0), akathisia (NNH = 13.2) salivary hypersecretion 
(NNH = 17.9) and clinically significant (≥7%) weight gain (NNH = 28). The weight 
gain appeared to increase with aripiprazole dose (aripiprazole, 10 mg 4.0%, 30 mg 
12.3%, placebo 4.6%). Overall data suggests that aripiprazole is associated with a 
greater risk for akathisia than the other SGAs and lower levels of weight gain NNH 
(risperidone 11.1, olanzapine 2.5, quetiapine 8.2, aripiprazole 28.0, ziprasidone 33.3) 
and a negligible risk of hyperprolactinaemia. 
 
I am not aware of any data relating to quality of life or other patient reported 
outcomes. 
 
For reasons described above it should be clear that this guidance relates only to 
those meeting criteria for bipolar 1.  
 
There are always important differences between clinical trials routine clinical practice. 
As noted above any trial that includes individuals with bipolar 2 or NOS or a high 
proportion of subjects with comorbid ADHD is likely to reflect a very different 
population to that seen in clinical practice in the UK. However the main trials referred 
to above relate to bipolar 1 and are likely to reflect reasonably well the type of patient 
seen in the UK. However as with all registration trials the subjects are relatively 
“clean with respect comorbidity. 
 
Clinicians in the UK do not always use standardised rating scales to monitor 
outcome. This should have ever be encouraged and the Young Mania Rating Scale 
which is used extensively in clinical trials would be an appropriate instrument for UK 
clinical practice.  
 
 
Any additional sources of evidence 
 
The Royal College of Psychiatrists is concerned that the timing of this technology 
appraisal may have an unintended impact on the review of the NICE bipolar 
guidelines. This occurred with the technology appraisal for aripiprazole in 
adolescents with schizophrenia whereby the the NICE guideline on Psychosis and 
Schizophrenia in children had to incorporate the Single Technology appraisal of 
Aripiprazole in the treatment of 15-17 year olds with schizophrenia.  This caused 
significant problems as the STA recommended, on the basis of a rather poor 
evidence base, the use of Risperidone as the first treatment.  We are concerned that 
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poor co-ordination between the technology appraisal for this drug in bipolar disorder 
in 15 – 17 year olds will create problems for the forthcoming bipolar guideline update 
 
 
Implementation issues 
NHS staff would need some extra education and training?  
 
Equality 
It is likely that those with significant intellectual disability would not be covered by this 
guidance as the evidence base does not extend to this population. 
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1 SUMMARY 


1.1 Scope of the manufacturers submission  


The decision problem addressed in the manufacturers’ submission (MS) was based on the 


Committee for Medicinal Products for Human Use (CHMP) indication for aripiprazole, which 


is for the treatment of moderate to severe manic episodes in Bipolar I Disorder in adolescents 


aged 13 years and older. Treatment duration was limited to a period of 12 weeks. 


 


The population outlined in the final scope issued by NICE was children and adolescents with 


acute manic or mixed episodes associated with bipolar I disorder. The manufacturers 


presented evidence from trials conducted in the United States which included patients ranging 


from ages 8 to 17 years. Clinical advisors to the ERG considered the age of the population in 


the MS to represent a younger population than seen in UK clinical practice for bipolar I 


disorder. They also raised concerns about the high number of patients with comorbid ADHD 


in the trial populations included in the MS. This was supported by a statement received by 


NICE from consultation on behalf of the Royal College of Psychiatrists stating that a high 


proportion of subjects with comorbid ADHD is likely to reflect a very different population to 


that seen in clinical practice in the UK. Finally it was noted that the RCTs identified by the 


manufacturers were likely to be comprised of patients mainly treated as outpatients; this does 


not match current UK practice where virtually all children and adolescents treated with 


bipolar 1 disorder would be treated as an inpatient. 


 


The scope issued by NICE described the appropriate comparators as being: i) antipsychotics 


(olanzapine, quetiapine or risperidone); ii) valproate; iii) lithium; and iv) combination 


treatment with any of the above. However, the manufacturers justified the exclusion of mood 


stabilisers such as lithium and valproate on the basis that they are not generally used as 


monotherapy treatment for children with bipolar disorder and stated that, if used at all, they 


are used as adjuncts to atypical antipsychotics. The manufacturers concluded that the only 


relevant comparators are atypical antipsychotics (olanzapine, quetiapine and risperidone). The 


clinical advisors to the ERG share this view. 


 


The outcomes listed in the MS matched the outcomes outlined in the final scope. However, 


the MS did not assess the recurrence of manic episodes. 
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1.2 Summary of clinical effectiveness evidence submitted by the manufacturers 


Direct comparison: aripiprazole versus placebo 


The clinical effectiveness evidence in the MS for aripiprazole versus placebo was based 


predominantly on the following study: 


 A phase III randomised controlled trial (RCT) conducted in 296 children and 


adolescents aged 10-17 years (NCT00110461). The study was double blind and 


placebo controlled and consisted of an acute 4 week phase and a 26 week 


maintenance phase. The duration of the study was therefore longer than the 


recommended 12 week CHMP indication.   


 


The manufacturers also presented a meta-analysis with trial NCT00110461 and a smaller trial 


of 43 patients which also examined aripiprazole as per the decision problem but included only 


patients with comorbid ADHD and also included patients with bipolar II disorder. This trial 


was: 


 An RCT conducted in children and adolescents aged 8-17  years (NCT00116259) 


The main findings of this meta-analysis did not significantly alter the results of trial 


NCT00110461 alone. 


 


The phase III trial NCT00110461 was considered by the ERG to be relevant to the decision 


problem as specified in the scope, but concurred with the manufacturers that the 


NCT00116259
1
 trial should not be included in the base case due to the different patient 


population. 


 


The searches for clinical evidence in the systematic reviews presented in the MS were limited 


to January 2012 which was one year prior to the MS. Additionally the manufacturers’ search 


strategy was not adequate to capture non-RCT evidence for adverse events. Following a 


request from the ERG, the manufacturers used non-systematic approaches to update the 


searches to January 2013. The ERG performed updates of the systematic searches up to 


January 2013 and requested clarification from the manufacturers regarding four completed 


clinical trial records which appeared relevant to the decision problem. The manufacturers 


clarified the exclusion of three of the trials but stated that the fourth trial had not been 


identified. However they did provide a brief synopsis of this single arm study of aripiprazole 


monotherapy in children and adolescents aged 7 to 18 years old, diagnosed with bipolar I 


disorder, manic or mixed episode. No additional phase III randomised controlled trials were 


identified by the ERG or clinical advisors to the ERG. 
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Clinical efficacy:  The results of the phase III trial NCT00110461 showed statistically 


significant improvement compared with placebo in the primary efficacy endpoint which was 


the mean change from baseline to week 4 in the total Young Mania Rating Score (YMRS).  


 


Significant improvements were also documented for the secondary efficacy endpoints: 


Children’s Global Assessment Scale (CGAS); Clinical Global Impressions Scale-Bipolar 


Version (CGI-BP) Severity Score for mania and for overall bipolar illness; General Behaviour 


Inventory Scale (GBI) Total Score for mania and for the Attention Deficit Hyperactive 


Disorder ADHD Rating Scale (ADHD-RS-IV). 


 


Both the aripiprazole 10 mg and 30 mg arms had significantly higher percentages of 


responders (defined as a ≥50% reduction in YMRS score) compared with the placebo arm at 


week 4 using the Last Observation Carried Forward (LOCF) data set. 


 


Safety profile: Data from the phase III trial NCT00110461 using the pooled data from the 


10mg and 30mg aripiprazole treatment arms versus placebo indicated the following safety 


profile versus placebo (at 4 weeks): 


 Aripiprazole was significantly more likely to cause extrapyramidal symptoms (EPS) 


than placebo (p<0.001);  


 Aripiprazole was significantly more likely to cause somnolence than placebo 


(p<0.001); 


 There were no significant differences between aripiprazole and placebo for clinically 


significant increases in weight gain or clinically significant increases in prolactin. 


At the end of the extension phase (week 30) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxx 


 


Indirect comparison: aripiprazole versus olanzapine; risperidone; and quetiapine 


Data from the phase III trial NCT00110461 of aripiprazole; a study of risperidone (Haas 


2009); a study of quetiapine (Study 149); and a study of olanzapine (Tohen 2007) were used 


to perform an indirect comparison. All studies compared antipsychotic treatment to no 


treatment (placebo) at 3 weeks.  Where there were more than one treatment dose, the data 


from the multiple treatment arms were pooled. The indirect comparison was performed using 


a network meta-analysis. Two further studies of risperidone were identified for inclusion in 
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the meta-analysis (Pavuluri 2010 and Geller 2012) but were excluded from the main analysis 


due to increasing uncertainty in the meta-analysis. The ERG noted that the trial population in 


the Geller 2012 study was markedly different to the other included trials however did not 


consider the exclusion of the Pavuluri 2010 study to be valid. Both studies, along with the 


smaller aripiprazole trial NCT00116259 were included in sensitivity analyses by the 


manufacturers. 


 


Clinical efficacy: Using the YMRS response, aripiprazole performed similarly to the 


comparators olanzapine, risperidone and quetiapine. 


 


Safety profile: Data from the phase III trial NCT00110461; Haas 2009; Study 149; Tohen 


2007 (pooled doses where there were multiple treatment arm doses) were compared for 


adverse events of EPS; clinically significant weight gain; clinically significant increase in 


prolactin and somnolence.  


 For clinically significant weight gain aripiprazole performed significantly better than 


olanzapine (median RR vs. aripiprazole: 12.52 [95% CrI 2.31-76.22]) and quetiapine 


(median RR vs. aripiprazole: 11.1 [95% CrI 1.30-116.1]) but not risperidone (median 


1.19; 95% CrI 0.22-6.94). 


 For clinically significant prolactin increase aripiprazole performed significantly better 


than olanzapine (median RR vs. aripiprazole: 175.70 [95% CrI 10.86-6414]); 


risperidone (median RR vs. aripiprazole: 139.80 [95% CrI 5.52-7202]) or quetiapine 


(median RR vs. aripiprazole: 31.22 [95% CrI 1.81-1191]). 


 For the adverse events of EPS and somnolence, aripiprazole performed less 


favourably than risperidone and quetiapine, but not significantly so. No data for 


olanzapine on somnolence were available for this comparison. 


 


1.3 Summary of the ERG’s critique of clinical effectiveness evidence submitted 


The ERG considers the US paediatric bipolar I population included in trial NCT00110461to 


be discrepant to UK population according to the low mean age; and high prevalence of 


comorbid ADHD. Additionally the severity of the patients included in the trial population in 


the MS is unlikely to reflect clinical practice in the UK. This is due to the inclusion criteria 


employed in trial NCT00110461 stipulating that suicidal patients were excluded from 


participating in the study. The manufacturers were unable to provide the ERG with data on 


the number of trial patients who were inpatients (as would be the case in UK clinical practice) 


which also suggests that the population in the MS may not reflect the UK paediatric bipolar I 


population. 
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On the basis of the evidence from RCTs included in the MS, aripiprazole has a similar 


efficacy profile, in terms of YMRS reduction, as olanzapine, risperidone and quetiapine. 


There is no clear evidence that aripiprazole has a worse side effect profile than olanzapine, 


risperidone and quetiapine. 


 


As the trial NCT00110461 duration was 30 weeks, the duration of maintenance of effect of 


only 12 weeks of aripiprazole treatment is unknown. No recurrence data were provided by the 


manufacturers to indicate how long patients in the included trial remain stable following 


discontinuation of antipsychotic treatment. The focus of the MS was treatment of the acute 


phase. The use of aripiprazole as maintenance therapy, as may be used in clinical practice, is 


outside the CHMP’s recommended duration of treatment. However, the 30 week data indicate 


that the safety profile of aripiprazole during the extension phase was acceptable. 


 


Pooling doses from treatment arms with multiple doses may not necessarily be appropriate, as 


it is possible that different doses are associated with different efficacies and side effects. The 


ERG asked that the network meta-analyses be performed having separated the different doses, 


however the manufacturers responded that this was not possible to run these additional 


analyses within the time permitted to respond to clarifications. 


 


The ERG requested the manufacturers to undertake network meta-analyses using a random 


effects model, rather than a fixed effects model, as it was likely that there was heterogeneity 


within the RCTs. The manufacturers did not undertake these analyses, which were performed 


by the ERG.  


 


It is noted that not all the information requested by the ERG were made available. It is unclear 


whether if these data were known whether this would have an impact on the clinical 


interpretation. Data on adherence was collected but not provided in the MS. The categories 


for which incomplete information was provided included: comorbid ADHD; the numbers in 


age subgroups; rapid cyclers; mixed/ manic episode; numbers in receipt of psychotherapy; 


and the numbers of patients in community versus inpatient care. 


 


1.4 Summary of cost effectiveness submitted evidence by the manufacturer 


The manufacturers supplied a de novo cohort Markov model constructed in Microsoft Excel
©
. 


A sequence of up-to four treatment lines were modelled, of which the first three related to 


treatment with an antipsychotic drug and had the same structure: the acute (three-week 


inpatient treatment) phase; sub-acute (inpatient treatment of responders) phase; and the 


maintenance phase (outpatient treatment followed by withdrawal of treatment). The fourth 
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treatment line was of lithium for therapy resistant patients; both inpatient and outpatient 


treatment was modelled. Patients moved down treatment lines if they discontinued drug use or 


failed to respond in the acute phase, or if they relapsed during the sub-acute phase. Patients 


could also die at any point. 


 


Data relating to the effectiveness and safety profile (incidence of weight gain, somnolence 


and EPS) for each drug were taken from the manufacturers’ network meta-analysis. 


 


For inpatients, resource use was defined by the hospital structure, with costs taken from NHS 


reference costs 2010/11 (code MHIPC1; NHS Trusts Mental Health Inpatients – Children). 


The manufacturers assumed that this included costs relating to adverse events, but not the cost 


of the antipsychotic. Out-of-hospital resource use was based on expert opinion, with costs 


taken from the Personal Social Services Research Unit. Drug costs (where appropriate) were 


included separately, as were costs related to weight-gain. 


 


The manufacturers were not able to identify any preference-based measures of health-related 


quality of life for paediatric bipolar disorder. Nor were they able to identify any reliable 


methods for mapping to these. Instead the manufacturers used EQ-5D data from an adult UK 


population with bipolar disorder. These data were modelled as multiplicative weights applied 


to general population EQ-5D values. The utility weight for weight gain was taken from the 


general population, weights for somnolence and EPS came from patients with schizophrenia.  


 


For their base-case analysis the manufacturers used a comparator treatment sequence of 


risperidone, quetiapine, olanzapine. The use of aripiprazole instead of olanzapine and at any 


point in the treatment sequence was considered, resulting in three intervention sequences 


(quetiapine was always after risperidone). Treatment with each antipsychotic is set to an 


average of 10 to 12 weeks, reflecting the CHMP opinion which restricted the use of 


aripiprazole (the only intervention with a licence in children and adolescents) to 12 weeks.  


Cost-effectiveness results were similar for the four treatment sequences. However, the use of 


aripiprazole as a second line treatment following risperidone resulted in both the lowest total 


costs (£74,133) and the highest total QALYs (2.525). The strategy where aripiprazole was not 


included had both the highest total costs (£75,066) and the lowest total QALYs (2.516). 


  


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


In general the ERG is satisfied that the economic evidence submitted by the manufacturers 


does not represent a biased assessment of the cost-effectiveness of aripiprazole. Minor 
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changes were made to include a half-cycle correction; adjust the discounting formula used; 


amend the mortality calculations; and impose a logical constraint on the PSA inputs. These 


had a negligible impact on the results. However, the ERG considers that there are three topics 


that were not addressed in sufficient detail in the manufacturers’ submission. These are the 


modelled length of treatment for aripiprazole, the impact of personalising treatment sequences 


to reflect the patients’ needs and the omission of strategies assessing sequences using four 


antipsychotic interventions where necessary. These are discussed in turn. 


 


The ERG notes that within the manufacturers’ model it is possible for patients to remain on 


aripiprazole treatment for longer than twelve weeks. In addition, the ERG has been advised by 


clinical experts that the length of antipsychotic treatment is typically closer to twelve months 


than twelve weeks. However, the ERG also notes that the use of aripiprazole has only 


received CHMP approval for a maximum of twelve weeks. Because of this, two different 


treatment durations could be modelled: one reflecting real-world prescribing with an average 


duration of twelve months, the other reflecting the licenced duration for aripiprazole of a 


maximum of twelve weeks. The manufacturers’ model, which sets treatment duration to an 


average of ten to twelve weeks, strictly models neither, although was more representative of 


the licenced duration. 


 


The ERG amended the manufacturers’ model to have a maximum treatment duration (for all 


antipsychotics) of twelve weeks. The manufacturers (after a request from the ERG) provided 


an amended version of their model to have an average of twelve months of antipsychotic 


treatment. Both total costs and total QALYs showed a reduction in both of the two new 


models, but the substantive conclusions of the manufacturers’ base-case analysis remained 


unchanged. 


 


The manufacturers did not present any of their results as incremental analyses. The ERG 


recalculated the results as incremental analyses. This showed that S2 dominated all of the 


other treatment strategies in the manufacturers’ base-case. This domination was found to hold 


for nearly all of the one-way sensitivity analyses and scenario analyses conducted by the 


manufacturer, and may imply that aripiprazole should be recommended as second-line 


treatment. However, both the clinical advisors to the ERG and those to the manufacturers 


stressed the importance of tailoring the treatment sequence to reflect an individual’s needs 


(based on factors such as severity of symptoms; side-effect profile; or comorbidities for 


example). There are limited data available to model treatment within sub-groups, so the ERG 


conducted an exploratory scenario analysis to look at the possible implications of personalised 
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medicine. The results showed that only small changes in the modelled results – typically no 


more than 2% of either the total costs or total QALYs – for each treatment sequence were 


needed for that strategy to become cost-effective (assuming a willingness to pay of £20,000 or 


£30,000 per QALY). These results suggest that the actual place of aripiprazole within a 


treatment sequence is likely to depend on individual circumstances.  


 


The clinical advisors to the ERG indicated that if a patient had not responded to three 


antipsychotic interventions that they would use the remainder antipsychotic rather than 


declaring the patient treatment resistant. This was not possible to evaluate within the 


manufacturers model, although there is no evidence that this would substantially alter the 


conclusions. 


 


1.6 ERG commentary on the robustness of evidence submitted by the manufacturers  


1.6.1 Strengths 


The ERG identified a number of strengths in terms of the robustness of evidence in the 


submission, including the following points. 


 The decision problem addressed in the MS was relevant to the NICE scope 


 Relevant evidence in terms of placebo controlled trial were used for the indirect 


comparison with other placebo-controlled trials 


 The pivotal phase III trial comparing aripiprazole with placebo was of reasonable 


methodological quality, and measured a range of outcomes that are relevant to the 


decision problem. 


 The studies and outcomes included in the indirect comparison were appropriate 


 The economic model used appears to be robust and transparent, allowing for the 


analysis of uncertainty in the model inputs. 


 


1.6.2 Weaknesses and areas of uncertainty 


With respect to the clinical effectiveness evidence the key areas of uncertainty identified by 


the ERG are as follows: 


 The trial population in the MS are likely to be discrepant to the UK clinical 


population 


 Incomplete information were available on a selection of clinical parameters  


 Caution should be applied when interpreting results presented in the MS using pooled 


intervention doses from multiple treatment arms 


 


With respect to the economic evaluation the key areas of uncertainty identified by the ERG 


are:
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 A treatment sequence incorporating all four antipsychotics was not included. 


 There is a lack of evidence to show how different sub-groups would respond to 


different treatment sequences. Clinical advisors to the ERG and clinical advisors to 


the manufacturers both believe that this is important. Exploratory analyses indicated 


that small differences could have a large impact on the cost-effectiveness results. 


 


1.7 Summary of additional work undertaken by the ERG 


The ERG repeated and updated the searches conducted by the manufacturers to January 2012, 


up to January 2013. Additionally the ERG carried out supplementary searches for non-RCT 


evidence. All uniquely identified records from both additional searches were retrieved and 


reviewed by the ERG. Records identified as being potentially relevant to the decision problem 


are discussed in this report. 


 


The ERG undertook network meta-analyses using a random effects model and also using a 


Bayesian prior where observed values were zero. The central estimates of efficacy were 


broadly similar to those produced by the manufacturers, although as would be expected the 


uncertainty around these point estimates were increased. 


 


The ERG redisplayed the manufacturers’ original results as incremental analyses; these 


should that for the majority of analyses aripiprazole second-line dominated all of the other 


treatment sequences. The ERG performed additional analyses of the manufacturers’ PSA 


results and conducted an exploratory analysis into the impact of personalised medicine. This 


showed that there was great uncertainty in the results: only small changes were required for 


each treatment strategy to become a viable alternative to second-line aripiprazole. 


 


The ERG explored the potential implications of two different uses for aripiprazole: one use 


reflected its licenced duration of a maximum of twelve weeks; the other reflected its real-life 


use of an average of twelve months. Cost-effectiveness results for these two situations did not 


show a noticeable difference from the manufacturers’ base-case results. 


 







 


21 
 


 


2 BACKGROUND  


2.1 Critique of manufacturers’ description of underlying health problem  


The manufacturers’ (Otsuka Pharmaceutical Co. and Bristol Myers Squibb) description of the 


health problem was based on information from the National Institute of Mental Health
2
; NICE 


clinical guidelines
3
 and a published study.


4
  Bipolar disorder is described as a disease in 


which a patient’s mood and energy levels can oscillate, affecting their ability to perform 


everyday tasks such as attending school or socialising with peers. Bipolar I disorder is 


characterised by at least one manic episode, with periods of major depression. If manic and 


depressive phases overlap and a patient experiences manic and depressive symptoms 


simultaneously or in close succession, this is defined as a mixed state. The manufacturers’ 


submission (MS) describes the main symptoms of manic episodes in bipolar I disorder in 


children and adolescents to be: 


 Poor concentration 


 Little need for sleep 


 Poor temper control 


 Reckless behaviour and lack of self-control 


 Euphoria/very elevated mood 


 Grandiosity 


 Irritability 


 Psychosis (loss of contact with reality)ToMyShow1 


 


The MS states that compared with adult-onset bipolar disorder, children and adolescents often 


experience more severe manifestations, which may lead to worse outcomes in the long term.
5
 


Moreover, the quality of life experienced by children and adolescents with bipolar disorder is 


severely reduced
6
, particularly with respect to psychosocial dimensions of health including 


social and family well-being.
7
 The Evidence Review Group (ERG) and the clinical advisors to 


the ERG considers the manufacturers’ description of the underlying health problem to be 


accurate. 


 


The manufacturers’ description of clinical prevalence was based on a published study by 


Soutullo et al., 2005
8
 and a study report by the Royal College of Psychiatrists in 2001


9
 of 


child and adolescent inpatients in the United Kingdom. The manufacturers estimated the 


prevalence of bipolar I disorder to be 136 patients hospitalised per year on page 29 of the MS. 


The manufacturers acknowledge that the figure of 136 is likely to have risen, as the estimate 


is based on data from 1996. Two of the clinical advisors to the ERG stated that the prevalence 


figure in the MS was insufficiently referenced and that more recent UK studies should be 
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cited. For example a more recent epidemiological study of bipolar disorder was conducted in 


2009 by Stringaris et al.,
10


 The author of this paper, who is one of the clinical advisors to the 


ERG, indicated that they would expect the figure to be up to 250; a higher figure than 


suggested by the manufacturer. However, the clinical advisors to the ERG were in broad 


agreement that the number of cases were low. 


 


The manufacturers presented two summary tables of prevalence studies from thirteen 


countries in an appendix to the MS (pages 264/5) in which the prevalence ranges from 0% to 


7.2%. These values are likely to reflect a wide variation between countries in the diagnosis of 


bipolar disorder and its subtypes.
11


 The World Health Organisation (WHO) estimates the total 


lifetime prevalence of bipolar I disorder to be 0.6% (Merikangas et al., 2012
12


). However, this 


figure cannot simply be extrapolated to children and adolescents since it is reported that the 


increase in the number of diagnoses of bipolar disorder is greater in children and adolescents 


than in adults (Moreno et al., 2007
13


). The ERG acknowledge that there is considerable 


difficulty in estimating a figure of paediatric bipolar I disorder in the UK for the following 


reasons: 


 


i. the estimated figure above relates to inpatients only. The number of paediatric bipolar 


I disorder patients in community practice is unknown. 


ii. overlapping diagnostic criteria of conditions such as attention deficit hyperactivity 


disorder (ADHD) (Youngstrom et al., 2009
14


) 


iii. underdiagnoses among UK clinicians due more restrictive criteria regarding 


irritability in the NICE guidelines as opposed to the DSM-IV criteria
15,10


 and 


reluctance to prematurely diagnose young people with a life-long mental illness such 


a bipolar disorder.
16


 


 


In view of the difficulties discussed above, the ERG considers that the manufacturers’ 


estimation of clinical prevalence is not inappropriate to the decision problem under 


consideration but that a more recent and accurate estimate of clinical prevalence is lacking. 


 


2.2 Critique of manufacturers’ overview of current service provision  


The MS referred to the NICE Clinical Guideline 38
3
 which states that the only drug licensed 


for use in children and adolescents with bipolar disorder is lithium, which should only be used 


as an adjunct to atypical antipsychotics. The MS also stated that the Royal College of 


Paediatrics and Child Health
17


 recommend that unlicensed medications may be prescribed 


where there are no suitable alternatives and where the use is accepted by a professional 
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opinion. The clinical advisors to the ERG agree that atypical antipsychotics: aripiprazole; 


olanzapine; quetiapine; and risperidone, are all used as first line treatment for acute manic and 


mixed episodes in paediatric bipolar I disorder and that the efficacy of antipsychotics in acute 


mania has been documented in a meta-analysis of pharmacological drugs.
18


 As of 13
th
 


December 2012, aripiprazole has received a positive opinion from the Committee for 


Medicinal Products for Human Use (CHMP). Therefore whilst other atypical antipsychotics: 


olanzapine; risperidone; and quetiapine are commonly used by paediatric psychiatrists in the 


treatment of acute manic and mixed episodes in bipolar I disorder, only aripiprazole has 


received a positive CHMP opinion for use in adolescents over the age of 13 years. The MS 


also stated that xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  


 


The MS estimated the length of hospitalisation for paediatric patients experiencing an acute 


manic episode based on the opinion of their clinical experts who stated that patients would be 


hospitalised and that they would remain hospitalised for up to two months under observation. 


One of the clinical advisors to the ERG said that they would expect that most patients would 


be in hospital for at least 14 weeks. Another of the clinical advisors to the ERG noted that 


depending on the psychiatric health service available, patients may be transferred to “day 


patient” status after 3 or 4 weeks if patients have responded to medication. However, both 


clinical advisors agreed that it is not uncommon for patients to be in hospital for 14 weeks. 


 


The manufacturers proposed a treatment pathway based on the responses of three clinical 


advisors comprising of risperidone as first-line use, quetiapine as second line and olanzapine 


as third line. The clinical advisors to the ERG did not agree that they have a preferred order of 


treatment for prescribing atypical antipsychotics but said that the clinical presentation of the 


patient will determine which drug is tried first. For example, one clinical advisor stated that if 


a patient is agitated/irritated then olanzapine may be used first as it has a sedative effect or if a 


patient is depressed then quetiapine may be considered before the other atypical 


antipsychotics. This clinical advisor stated that aripiprazole is rarely used first line as a greater 


degree of sedation is often required. The second clinical advisor agreed with these statements 


and added that aripiprazole is used in order to avoid weight gain and increased prolactin 


levels but that, in line with the adult data
19,20


 if a patient was agitated or depressed then other 


treatments may be preferable. The third clinical advisor reiterated that whilst aripiprazole 


seems a safe option in both acute control and maintenance, usually a more sedative drug is 


required in acute control. This advisor added that this opinion is based on clinical experience 


rather than trial evidence. 
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3 CRITIQUE OF MANUFACTURERS’ DEFINITION OF DECISION 


PROBLEM 


A summary of the decision problem (Table 1) as outlined in the final scope issued by NICE 


which was defined in the context of NICE Clinical Guideline No. 38
3
 and addressed in the 


manufacturers’ submission is presented in Table 1. 


 


Table 1: Decision problem as outlined in the final scope issued by NICE and 


addressed in the manufacturers’ submission (based on pages 38-40 of MS 


but amended by ERG to reflect their opinion of the submission) 


 Decision problem outlined in 


final scope issued by NICE  


Decision problem addressed in the 


submission 


Population Children and adolescents with acute 


manic or mixed episodes associated 


with bipolar I disorder 


Adolescents with acute manic 


episodes associated with bipolar I 


disorder 


Intervention Aripiprazole for the treatment and 


prevention of acute manic and 


mixed episodes in bipolar I disorder 


in children and adolescents 


Aripiprazole for the treatment of 


adolescents with bipolar I disorder 


mania 


Comparator(s)  Antipsychotics (e.g., 


olanzapine, quetiapine or 


risperidone) 


 valproate 


 lithium 


 combination treatment with any 


of the above 


 Atypical antipsychotics 


(olanzapine, quetiapine or 


risperidone) 


 combination treatment of any 


atypical antipsychotic with 


either valproate or lithium 


Outcomes  response rate 


 range and severity of symptoms 


of mania and depression  


 recurrence of manic episodes  


 body mass index (adjusted for 


the child’s age and gender).  


 adverse effects of treatment 


 health-related quality of life. 


 response rate 


 range and severity of symptoms 


of mania and depression 


 recurrence of manic episodes 


 body mass index 


 adverse effects of treatment 


 health-related quality of life. 
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Economic 


analysis 


The reference case stipulates that 


the cost effectiveness of treatments 


should be expressed in terms of 


incremental cost per quality-


adjusted life year (QALY). 


The reference case stipulates that 


the time horizon for estimating 


clinical and cost effectiveness 


should be sufficiently long to 


reflect any differences in costs or 


outcomes between the technologies 


being compared. 


Costs will be considered from an 


NHS and Personal Social Services 


perspective. 


As final scope.  


 


The time horizon for modelling is 3 


years whereby patients enter the 


model at aged 15 until adulthood. 


The time horizon does not include 


treatment of bipolar disorder into 


adulthood, as this is a different 


indication and is appraised 


separately by NICE. 


 


Subgroups to 


be considered 


If evidence allows, the 


effectiveness of aripiprazole in pre-


pubescent children compared with 


post-pubescent children will be 


assessed. 


If evidence allows the effectiveness 


of aripiprazole alone or in 


combination with lithium or 


valproate will be assessed. 


Subgroup analyses of efficacy by: 


 Age group 10-12 years and 13-


17 years 


 comorbid ADHD 


Special 


considerations, 


including 


issues related 


to equity or 


equality 


Guidance will only be issued in 


accordance with the marketing 


authorisation. 


The atypical antipsychotics 


risperidone, quetiapine and 


olanzapine are used as comparators 


in the economic model (all of which 


are currently used off-label for the 


acute or maintenance treatment of 


children or adolescents with bipolar 


I disorder). The original model also 


allowed off-label use of aripiprazole 


beyond 12 weeks. 


 


 


3.1 Population 


The population described in the final scope issued by NICE, issued in accordance with NICE 


Clinical Guideline no. 38
3
 was children and adolescents with acute manic or mixed episodes 


associated with bipolar I disorder. 


 


Aripiprazole received a positive CHMP opinion on 14
th
 December 2012 for the treatment (of 


up to 12 weeks’ duration) of moderate to severe manic episodes in Bipolar I Disorder in 


adolescents aged 13 years and older. The MS states (page 19) that the CHMP concluded that 


the available data to date raised safety concerns mostly regarding weight gain and EPS 


symptoms, especially in the young bipolar I disorder population aged 10-12 years. The 


CHMP therefore noted that the safety profile was not favourable for the younger population 
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(10-12 years) and therefore concluded that the benefit –risk balance was only positive in the 


paediatric bipolar I disorder population aged 13 years and older.  


 


The population included in the MS for the assessment of clinical efficacy are aged 8-17 years 


as per the inclusion criteria of the included trials NCT00110461
21


 and NCT00116259.
1
 


Clinical advisors to the ERG stated that it is very rare to see a child as young as 10 years old 


in the UK who is diagnosed with bipolar disorder and that the peak age onset would be later 


than 10 years, as indicated in the MS. Trial NCT00110461 included patients described as 


having a confirmed DSM-IV diagnosis of bipolar I disorder whilst trial NCT00116259
1
 


included patients with bipolar II disorder as well as bipolar I disorder. Both trials describe 


patients as currently in manic or mixed states. It was unclear from the MS what proportion of 


included patients from trial NCT00110461
21


 were hospital inpatients and therefore the ERG 


requested clarification on this issue. Clinical advisors to the ERG have indicated that in the 


UK it would be extremely rare for patients with moderate to severe mania to be managed in 


the community and that such patients would be almost certainly be inpatients. The 


manufacturers responded that the data on the number of inpatients/outpatients were not 


reported in the clinical study report (CSR) and are therefore not provided. The evidence 


presented for the effectiveness of aripiprazole throughout the MS is limited to trials of 


children and adolescents under 18 years of age. However a substantial number of trials in 


bipolar I disorder have been conducted in the adult population. These data are widely 


available and form the basis of the FDA and EMA licence for use of aripiprazole in bipolar I 


disorder.  


 


Clinical advisors to the ERG have suggested that, on the basis of the low age range of trials 


included in the MS, it may have been more appropriate to use published evidence from the 


adult population than data from children who are younger than the typical clinical profile of 


paediatric bipolar I disorder patients in the UK. This may be particularly relevant in light of 


the CHMP restriction of aripiprazole to patients who are 13-17 years of age. The ERG 


requested clarification from the manufacturers on whether the adult data for aripiprazole 


would have been relevant to this assessment. The manufacturers responded that, from the 


expert opinion they had received, children and adolescents have different symptoms to adults 


and are treated more intensively. These symptoms include more severe manifestations; more 


rapid changes in disease states; and being more prone to some adverse events such as weight 


gain.
22-24


 The manufacturers also responded that the indication in children is restricted to the 


treatment of acute episodes, rather than long term maintenance as for adults. Additionally, it 


was stated that it would not be appropriate to generalise adult clinical data to children and 
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adolescents given the particular clinical characteristics of bipolar disorder in younger 


individuals, and the mismatch in treatment duration (page 1 of the clarification response). One 


clinical advisor agreed with the manufacturers that adult data is only extrapolated to children 


and adolescents in clinical practice with caution due to the paucity of data in young people; 


but that adult data cannot be regarded as a valid evidence base for children and adolescents. 


Two of the clinical advisors to the ERG stated that failure to incorporate evidence from adult 


data is a missed opportunity, particularly in areas such as quality of life, since the transition 


from childhood to adulthood at the age of 18 is not a sudden change. However, as the final 


scope issued by NICE restricted the inclusion of evidence to patients under 18 years of age 


the ERG considers the age of the population included by the manufacturers in the MS to be 


justified. 


  


In trial NCT00110461
21


 (page 139 of MS), 153/196 (51.7%) patients are reported to have 


current comorbid ADHD whilst in trial NCT00116259
1
 all patients had comorbid ADHD. 


Clinical advisors to the ERG have indicated that these high numbers of patients with 


comorbid ADHD are not likely to reflect the phenotype  of patients diagnosed with bipolar I 


disorder in the UK and may indicate complex ADHD rather than bipolar disorder.  


 


This is supported by a statement received by NICE from consultation for this assessment from 


Dr David Coghill (on behalf of the Royal College of Psychiatrists) who stated that “any trial 


that includes individuals with bipolar 2 or NOS or a high proportion of subjects with 


comorbid ADHD is likely to reflect a very different population to that seen in clinical practice 


in the UK”.  


 


It is the opinion of the ERG that caution should be applied when interpreting the evidence 


from the trials included in the MS of US paediatric patients with bipolar I disorder. The 


manufacturers acknowledge (page 141 of the MS) the potential limitation of external validity 


due to differences in the diagnosis of bipolar disorder between the US and the UK. It is 


therefore unclear to what extent the populations included in the MS reflect the relevant 


paediatric bipolar I disorder population in UK clinical practice due to the low age range, high 


prevalence of comorbid ADHD and high numbers managed in community care. 


 


3.2 Intervention 


The intervention described in the final scope issued by NICE was aripiprazole for the 


treatment and prevention of acute manic and mixed episodes in bipolar I disorder in children 


and adolescents. Due to the CHMP positive opinion’s restriction of treatment (of moderate to 
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severe manic episodes) beyond 12 weeks’ duration, the intervention described in the MS is 


aripiprazole for the treatment of adolescents with bipolar I disorder mania. 


 


Aripiprazole (UK brand name: Abilify®) is an atypical antipsychotic with partial dopamine 


D2 and D3 agonistic properties. The mechanism of action of aripiprazole differs from other 


atypical antipsychotics because it acts as a D2 partial agonist rather than antagonizing the D2 


receptor. 


 


Aripiprazole is available as tablets, orodispersible tablets or oral solution for the treatment of 


children and adolescents. The acquisition cost of 28 tablets or orodispersible tablets (10mg or 


15mg) is £95.74. The acquisition cost of 28 tablets or orodispersible tablets (30mg) is 


£191.47. For patients who respond to aripiprazole, the expected length of a course of 


treatment is 12 weeks. For a course of 12 weeks (84 days), the 10 mg dose would cost 


£287.22. This would be the same for a 15 mg dose. A course of 30 mg dose would cost 


£574.41. A 12-week course of aripiprazole may be considered as a suitable duration for the 


treatment of a manic or mixed episode but the current license would not cover the prescription 


of aripiprazole as maintenance therapy to prevent further episodes.  


 


The expected recommended dose of aripiprazole is 10 mg/day on a once-a-day schedule. The 


CHMP recommend (page 19 of the MS) that an increase over 10 mg should only be 


performed under strict surveillance. Treatment should be initiated at 2 mg (using oral solution 


1 mg/ml) for 2 days, titrated to 5 mg for 2 additional days to reach the recommended daily 


dose of 10 mg. Where appropriate, subsequent dose increases can be administered in 5 mg 


increments without exceeding the maximum daily dose of 30 mg. 


 


The manufacturers stated (MS pages 22/23) that there is uncertainty around the average 


number of courses of treatment required and that due to the frequent relapsing nature of 


paediatric bipolar I disorder, many patients would be expected to require subsequent courses 


of treatment after the first course. As per treatment with other atypical antipsychotics, mood 


stabilisers such as lithium and valproate can be added to aripiprazole if symptoms persist. 


 


Lithium is currently the only medication with a marketing authorisation for the treatment of 


manic episodes associated with bipolar I disorder in children and adolescents. Valproate 


should normally be avoided in girls and young women because of teratogenicity (foetal 


malformation) risks during pregnancy and risk of polycystic ovary syndrome. Sedation 
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medication (benzodiazepine) can also be added if necessary. Anticholinergic therapy is used 


to treat extrapyramidal symptoms (EPS). 


 


General management principles for the drug treatment of bipolar disorder in children and 


adolescents include starting at lower doses than in adults and close monitoring, as this 


population may be more susceptible to adverse events, such as sedation, obesity, 


extrapyramidal symptoms, metabolic changes and raised prolactin.
3
 NICE guidelines


3
 state 


that children and adolescents experiencing acute mania should be treated according to the 


recommendations for adults with bipolar disorder, with the exception that therapy should be 


initiated at lower doses. The following factors should also be considered: 


 


i. Height and weight should be checked and monitored regularly.  


ii. Prolactin levels should be monitored.  


iii. That there is a risk of increased prolactin levels with risperidone and of weight gain 


with olanzapine.  


 


Aripiprazole is also available as a solution for intramuscular injection but the intravenous 


formulation of aripiprazole is not under consideration in this assessment as it was not included 


in the final scope issued by NICE. 


 


3.3 Comparators 


The scope issued by NICE issued in accordance with NICE Clinical Guideline No. 38
3
 


described the appropriate comparators to be i) antipsychotics (olanzapine, quetiapine or 


risperidone); ii) valproate; iii) lithium; and iv) combination treatment with any of the above. 


However, the manufacturers stated that (MS page 38) mood stabilisers such as lithium and 


valproate are not generally used as monotherapy treatment for children with bipolar disorder 


and that clinical opinion is that, if used at all, they are used as adjuncts to atypical 


antipsychotics. The manufacturers conclude that the only relevant comparators are atypical 


antipsychotics (olanzapine, quetiapine and risperidone). The clinical advisors to the ERG 


share this view. 


 


The pivotal trials (NCT00110461
21


 and NCT00116259
1
) presented by the manufacturers for 


the demonstration of the efficacy and safety of aripiprazole use placebo as the comparator.  


The guidance produced by the EMA
25


 in 2001 for clinical investigation of bipolar disorder 


recommends that efficacy should be studied using trials with active and placebo controls. 


Whilst this guidance was not followed in the included trials, which were both conducted 







   
 
 


   


30 


 


between 2005- 2008, it is noted that  risperidone; olanzapine and quetiapine are being used 


“off-label” as they have not received a license for use in children and adolescents The 


manufacturers compare the effectiveness of aripiprazole versus the atypical antipsychotics 


using a network meta-analysis.  


 
3.4 Outcomes  


The outcomes listed in the statement of the decision problem (MS page 39) matched the 


outcomes outlined in the final scope.   


 


The primary outcome for response rate was defined as the change from baseline to week 4 on 


the Young Mania Rating Scale (YMRS) total score. Response rate was also measured 


(‘response’ being defined as ≥50% reduction from YMRS total score). 


 


Secondary outcomes were stated in the decision problem to be: i) range and severity of 


symptoms of mania and depression; ii) recurrence of manic episodes; iii) body mass index; iv) 


adverse effects of treatment; and v) health-related quality of life.  


 


Recurrence of manic episodes was not reported in the MS despite being listed in the decision 


problem. The EMA defines recurrence as “a re-emergence of symptoms (new episode) after a 


time with no or minimal symptoms” whilst relapse is defined as “an increase in 


symptomatology immediately or almost immediately after a time with no or minimal 


symptoms”.
25


 In addition xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


however the MS does report (MS page 80) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. Body mass index (BMI) and 


adverse effects of treatment are reported in the MS for both included trials. Health-related 


quality of life was measured using the Paediatric Quality of Life Enjoyment and Satisfaction 


Questionnaire (PQ-LES-Q) in trial NCT00110461. Quality of life was not measured in trial 


NCT00116259.
1
  


 


3.5 Other relevant factors 


The MS contained a Section on equality issues (MS page 37). The manufacturers stated that 


there were no equality issues relating to the use of aripiprazole under its licence.  


 


The updated European Public Assessment Report (EPAR) for Abilify® was published on 


20/03/2012
26


 by the European Medicines Agency.  
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The US patent for aripiprazole which belongs to Otsuka expires on October 20, 2014. 


However, it is reported in the Orange Book on the FDA website
27


 that there is a paediatric 


extension, and therefore a generic may not become available until at least April 20, 2015. 
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4. CLINICAL EFFECTIVENESS 


4.1 Systematic reviews for clinical efficacy  


Two systematic reviews were performed for the assessment of clinical effectiveness in the 


MS. The objective of the first systematic review was to identify all relevant clinical 


information available for the treatment and prevention of acute manic and mixed episodes in 


bipolar disorder in children and adolescents with aripiprazole (MS page 43). The review was 


based on the search and inclusion strategy of a previous systematic review (commissioned by 


NICE in 2005
28


) which did not identify any relevant RCT or non-RCT evidence for 


aripiprazole in children and adolescents with bipolar I disorder (MS page 43).  


 


The second systematic review was designed with the objective of identifying all relevant 


clinical information available for the treatment and prevention of acute manic and mixed 


episodes in bipolar disorder in children and adolescents with the following comparators (MS 


page 92): 


• Risperidone 


• Quetiapine   


• Olanzapine 


• Combination of any of the above with lithium or valproate 


 


This review was also based on the same search and inclusion strategy as the NICE 2005 


review
28


, and identified three randomised controlled trials that examined the use of 


antipsychotics in the treatment of mania in children and adolescents. However, only the 


results from one trial (DelBello 2002
29


) were included in this update. Of the two other 


excluded studies, one was an open label trial including some bipolar II patients (Pavuluri 


2004
30


), and one was a semi-randomised controlled trial which also included bipolar II 


patients (Biederman 2005
31


).  For the long term management of children and adolescents with 


bipolar disorder, the only study identified by the previous systematic review was excluded not 


only because it examined lithium, but also because it included a mixture of bipolar I and II 


patients (Findling 2005
32


). 


 


It was not clear from the MS why the searches for both reviews were limited up to January 


2012 which makes the evidence generated from their searches one year out of date and 


therefore clarification was requested from the manufacturers. The manufacturers did update 


the searches on the 4
th
 February 2013 in response to the clarification questions raised by the 


ERG. The manufacturers stated that rather than repeating their searches a non-systematic 


approach was used to find further studies since January 2012 due to time constraints. Only 
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PubMed, Google Scholar and ClinicalTrials.gov were searched by the manufacturers but 


Embase and Cochrane Library were not searched. Four RCTs and three non-RCTs were 


identified (page 1 of clarification response). 


 


The ERG repeated and updated the searches until January 2013 using the systematic approach 


in the manufacturer’s submission. Database searches were repeated and updated by using 


strategies provided in the MS. Searches of congress websites as listed in Appendix 1b (MS 


page 267) were not reproduced by the ERG as it was not clear which terms were used in these 


websites. The ERG had access to the databases used by the manufacturers with the correct 


host interfaces. The manufacturers reported that 4904 records were found. Repeat and update 


searches by the ERG have found a total of 5277 records, of which, 425 were published in 


2012, which represents a significant number of potentially relevant records that were missed 


by the manufacturers searches that were conducted up to January 2012. 


 


The manufacturers’ database sources searched and additional approaches were considered 


appropriate with the exception that searches in clinical trials registries such as clinicaltrial.gov 


were not conducted until requested. Searches in metaRegister registry of controlled trials are 


also recommended. Additional searches in these registers were carried out by the ERG (terms 


used in Appendix 1, see Section 4.1.4 below). 


 


The searches for RCT evidence regarding the intervention (aripiprazole) and the comparators 


(risperidone; quetiapine; olanzapine; or in combination with lithium or valproate) were 


considered comprehensive. However in the searches for non-RCT evidence, the use of the 


heading “Epidemiologic study characteristics/” in the RCT search filter was too restrictive 


and not adequate to capture non-RCT evidence in this search strategy (Appendix 1b; MS page 


268). This search strategy for non-RCT evidence was not clearly justified in the MS or 


clarification response from the manufacturer. A more appropriate method would be to apply a 


search filter for non-RCT evidence such as the SIGN filter.
33


 


 


Justification for the omission of adverse events searches were not provided in the MS or 


explained in the clarification response. As a result, the ERG carried out supplementary 


searches in Medline and Embase for adverse event using previously published methods 


(Golder et al. 2006
34


). Further details of the supplementary searches are provided on pages 1-


3 of Appendix 1. A total of 468 unique records were retrieved and reviewed by the ERG. 


From these records, 7 were identified as being relevant to the decision problem in the MS (see 


Section 4.2.3). 
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4.2 Clinical efficacy: systematic review of intervention 


4.2.1 Inclusion/Exclusion Criteria 


The inclusion and exclusion criteria used in the selection of evidence for the systematic 


review of clinical effectiveness were presented in the MS (pages 44/45). The MS reports that 


each review was performed independently by two reviewers, who then came to a consensus 


on the results. Details of the inclusion and exclusion criteria applied in the MS are presented 


in Table 2. 


 


Table 2: Inclusion and exclusion criteria for study selection in the systematic 


review of clinical evidence for the treatment of acute manic and mixed 


episodes in bipolar I disorder in children and adolescents with 


aripiprazole 


Inclusion Criteria 


 Patients with manic or mixed episodes of bipolar I disorder  


 Patients aged <18 years 


 At least one of the interventions studied must be aripiprazole  


 Studies must provide sufficient detail regarding methods and results to enable the 


methodological quality of the study 


 Randomised controlled trial  


 Non-randomised controlled trial that still evaluates the effectiveness of interventions 


(acceptable study designs: prospective cohort study, retrospective chart/database review) 


English Language  


Exclusion criteria 


 Cross-Sectional or retrospective studies 


 


 


No additional justification to Table 2 for the inclusion and exclusion criteria was provided in 


the MS. A flow diagram depicting the study selection process was provided (MS page 46). 


 


The inclusion criteria for the review appeared reasonable and relevant to the decision 


problem.  


 


4.2.2 Identified studies  
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Table 3: The review of clinical effectiveness evidence for aripiprazole in the MS 


identified the following studies 


Study name and 


sources 


Intervention Comparator Population 


NCT00110461
21


 


 


Source: Findling et 


al., (2009
21


)  


 


Sponsor: Otsuka 


Aripiprazole  


 


Dose: 10 mg or 30 mg 


 


Duration: 4 weeks in 


the acute phase and for 


an additional 26 weeks 


in the extension phase 


Placebo N= 296  


(10mg n=99; 


30mg n=98; 


placebo n=99) 


 


Age: 10-17 years  


 


Diagnosis: DSM-IV bipolar 


I disorder, with current 


manic or mixed episodes, 


with or without psychotic 


features, and YMRS total 


score ≥ 20 at baseline. 


NCT00116259
1
 


 


Source: Tramontina 


et al,. (2009
1
) 


 


Sponsor: Federal 


University of Rio 


Grande do Sul 


Aripiprazole 


 


Dose: Started at 5mg, 


up to 20mg 


 


Duration: 6 weeks 


Placebo N= 43  


(20mg n= 18; placebo n=25) 


 


Age: 8-17 years  


 


Diagnosis: DSM-IV bipolar 


I or II disorder comorbid 


with DSM-IV ADHD and 


YMRS score ≥ 20 at 


baseline). 


NCT00194077
35


 


 


Source: Findling et 


al., (2011
35


) 


 


Sponsor: University 


Hospitals of 


Cleveland 


Aripiprazole  


 


Dose: Started at 0.1 


mg/kg/d up to 15 mg 


 


Duration: Up to 16 


weeks open label phase 


followed by 72 week 


double-blind phase 


Placebo N= 96 


 


Age: 4-9 years 


 


Diagnosis: DSM-IV criteria 


for bipolar disorder (I, II, 


not otherwise specified, 


cyclothymia) 


 


Of the 3 identified studies, only trial NCT00110461
21


 was discussed in detail in the MS for 


the following reasons: 


 Study NCT00194077
35


 was excluded from the review because it did not include children 


over the age of 10 and therefore does not include a population for which aripiprazole is 


indicated. 


 Study NCT00116259
1
 was not discussed in detail (MS page 50) owing to it being a small 


study including only 23 patients receiving aripiprazole. The ERG notes that this number 


of patients receiving aripiprazole is discrepant to the number of patients in Table 3, which 


is the number cited in the Tramontina et al., (2009
1
) published paper. The manufacturers 


stated also that, it evaluated the use of aripiprazole in a very specific population of 
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children and adolescents with bipolar disorder comorbid with ADHD and patients with 


bipolar II disorder. The ERG considers that a smaller sample size is not a valid reason for 


exclusion from the review and that the comorbid ADHD population included are not 


wholly dissimilar from the main trial NCT00110461
21


 in which 51.7% are reported to 


have comorbid ADHD. However, the ERG considered that a mixed population of bipolar 


I and II disorder is a valid reason for exclusion. The manufacturers do include the trial 


NCT00116259
1
 in the meta-analysis of the clinical evidence base for transparency and 


conclude that this study does not contribute substantially to the evidence base (MS page 


138). 


 


4.2.3 Studies omitted from the review 


The ERG identified seven study records relating to six studies by repeating and updating the 


search strategy in the MS. Four of these studies were completed trials from clinicaltrials.gov 


which appeared relevant to the decision problem and with which Otsuka or Bristol Myers 


Squibb were collaborators. The ERG asked the manufacturers for clarification on whether the 


trials were identified and subsequently excluded. The four trials were: 


 


i. NCT00194012
36


 -“Study of Aripiprazole (Abilify) Versus Placebo in Children (5-17) 


With Subsyndromal Bipolar Disorder”  


ii. NCT00102518
37


- “Aripiprazole Open-Label, Safety and Tolerability Study (APEX 


241)”  


iii. NCT00181779
38


- “Aripiprazole for the Treatment of Mania in Children and 


Adolescents With Bipolar Disorder”  


iv. NCT00221416
39


- “An Open-Label Trial of Aripiprazole in Children and Adolescents 


With Bipolar Disorder”  


 


In response to the ERG’s request for clarification the manufacturers stated (pages 2-8 of 


clarification response) that: 


 


i. NCT00194012 was identified in the systematic review and excluded as it investigated 


patients who did not meet the full criteria for bipolar disorder. No data are available 


for this study [The ERG notes that BMS were the collaborators for this trial and the 


named responsible party was Robert L. Findling].  


ii. NCT00102518 was identified in the systematic review and is the extension trial to the 


pivotal RCT in children and adolescents with bipolar disorder (NCT00110461) and 
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also of the pivotal RCT in children and adolescents with schizophrenia 


(NCT00102063). It was originally excluded as data are only presented for the bipolar 


and schizophrenia patients combined. These pooled data were provided by 


manufacturers to the ERG in the clarification response (pages 3-6). 


iii. NCT00181779 is a non-randomised, single arm study
40


 that was identified in the 


systematic review and excluded as it included patients with bipolar II disorder and 


bipolar disorder not otherwise specified, as well as patients with bipolar I disorder. 


The manufacturers provided a synopsis of the study to the ERG. The trial was an 8-


week, open-label, prospective study of aripiprazole monotherapy in outpatients aged 


6-17 years of age with a diagnosis of bipolar disorder. The aim was to assess the 


efficacy and tolerability of aripiprazole in this patient population. Adverse events 


were assessed through spontaneous self-reports, vital signs weight monitoring, and 


laboratory analysis. 


The study enrolled 19 patients, of which 15 (79%) completed the study. Aripiprazole 


treatment was associated with clinically and statistically significant improvement in 


mean YRMS scores (p<.0001). 


There were no statistically significant changes in weight, metabolic, or cardiovascular 


parameters from baseline to endpoint. The most commonly reported adverse events 


were sedation (57%), gastrointestinal complaints (42%), cold symptoms (32%), and 


headache (32%). The high rate of sedation in this sample did not account for the 


improvement in symptoms of mania: at study endpoint, the mean change YMRS 


score was not statistically different (p=0.7) in those who had experienced sedation (–


17.5 ± 8.1) than in those who had not been sedated (–18.9 ± 5.3). Two cases of EPS 


caused the patients to discontinue medication and withdraw from the study 


iv. NCT00221416
39


 was a non-randomised, single arm study that was not previously 


identified. The manufacturers provided a synopsis for this study in their clarification 


response (pages 7-8). It was a 6-week, open-label, prospective study that aimed to 


assess the safety and efficacy of aripiprazole monotherapy in children and adolescents 


aged 7 to 18 years old, diagnosed with bipolar I disorder, manic or mixed episode. 


The study enrolled 16 patients, of which 13 (81%) completed the study. Treatment 


with aripiprazole was associated with significant improvement in the mean YMRS 


score at week 42 (mean = 6.47+/-7.8) compared with baseline (mean = 29.67+/-5.02). 


Aripiprazole was well tolerated, with no extrapyramidal adverse events. There was a 


mean weight gain of 0.99+1.4 kg (p=0.16). The published abstract for this study
39


 


reports that this increase in weight gain was statistically significant. The most 


common adverse events were appetite changes, nausea/vomiting and sleep problems. 
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The ERG considered the manufacturers’ justification for the exclusion of trials 


NCT00194012; NCT00102518 and NCT00181779 to be satisfactory. Two further studies 


were identified from the updated and supplementary searches by the ERG after the 


clarification request was made to the manufacturer: 


 


 Trial NCT00205699
36


  is a completed study trial record for metabolic effects of 


antipsychotics in children and includes aripiprazole; olanzapine and risperidone 


(conducted by Washington University School of Medicine and National Institutes of 


Health). The ERG noted that this study is not specific to bipolar disorder and that 


there are limited outcomes which are directly relevant to this assessment such as 


efficacy in the treatment of mania. 


 Ramos-Rios., et al (2009)
41


 is a prospective non-randomised, single arm study 


investigating the effects and tolerability of aripiprazole in 12 children and adolescents 


with a range of psychiatric disorders. The study was not therefore specific to bipolar 


disorder however efficacy was measured using the CGI-S and adverse events.  


 


In conclusion the ERG identified one single-arm study not identified by the manufacturer’s 


search strategy (NCT00221416
39


), and two further studies (NCT00205699
36


 and Ramos-


Rios., et al (2009)
41


) which would not have qualified for inclusion into the systematic review 


in the MS.  


 


4.2.4 Summary and critique of aripiprazole clinical effectiveness evidence from trials 


NCT00110461
21


 and NCT00116259
1
 


The primary data source for the trial NCT00110461
21


 was a publication by Findling et al,. 


(2009
21


) and ten secondary references comprising of 9 conference abstracts (Correll et al,. 


2008
42


; Findling et al,. 2007
43


; Forbes et al,. 2008
44


; Loze et al,. 2011a
45


; Loze et al,. 2011b
46


; 


NHSC 2008
47


; Pikalov et al,. 2009
48


; Whitehead et al,. 2009a
49


; Whitehead et al,. 2009b
50


) 


and one journal paper (Mankoski et al,. 2011
51


). The ERG learned through the clarification 


process that the manufacturers also sourced data on this trial from the CSR. 


 


Trial NCT00110461
21


 is a Phase III, multicentre, double-blind, randomised, placebo-


controlled clinical trial recruiting 296 patients which was undertaken across 59 investigational 


sites in the United States between March 2005 and February 2007. The study itself was of six 


months duration, xxxxxxxxxxxxxxxxx and comprised a 4-week acute phase followed by a 26 


week extension phase (MS page 52).  
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The objective of this Phase III trial was to test the safety and efficacy of two doses of 


aripiprazole in child and adolescent patients with bipolar I disorder, manic or mixed episode 


with or without psychotic features. 


 


The inclusion and exclusion criteria for trial NCT00110461
21


 (MS page 61) are shown in 


Table 4. 
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Table 4: Inclusion/exclusion criteria used in study selection for trials 


NCT00110461
21


 and NCT00116259
1
  


NCT00110461 


Inclusion criteria: 


 Male and female subjects 


 Age 10 – 17 years 


 DSM-IV diagnosis of bipolar I disorder with current manic or mixed episodes, with or 


without psychotic features. Trained clinicians confirmed the primary diagnosis using the 


Schedule for Affective Disorders and Schizophrenia for School Aged Children: Present 


and Lifetime Version (K-SADS-PL). 


 YMRS total score ≥20 at baseline 


 Comorbid diagnoses were permitted including Attention Deficit Disorder (ADHD), 


Conduct Disorder (CD) and Oppositional Defiant Disorder (ODD) and anxiety disorders 


Exclusion criteria: 


 Bipolar II disorder, bipolar disorder not otherwise specified, a pervasive developmental 


disorder, schizophrenia, schizoaffective disorder, psychosis due to other medical 


conditions or concomitant medication. 


 Mental retardation (documented IQ˂70 or clinical/social/school history suggestive of 


mental retardation) 


 DSM-IV substance or alcohol use disorder 


 Positive drug screen for cocaine or other substances of abuse 


 Sexual activity without contraceptive use 


 Pregnancy & lactation 


 Any other medical reason as determined by the investigator 


 Noncompliance with medication washout  


 Inability to swallow tablets whole  


 History of antipsychotic treatment resistance or neuroleptic malignant syndrome 


 Subjects who had made suicide attempts in the previous 6 months, had a score ˃3 on the 


Suicidal Ideation item of the Children’s Depression Rating Scale-Revised (CDRS-R), or 


who were determined by the investigator to be at risk of suicide 


 Clinically important laboratory test results, vital sign or ECG abnormalities 


 Diabetes mellitus 


 Abnormally elevated serum glucose levels 


 Epilepsy 


 History of severe head trauma 


 Stroke 


 Unstable thyroid pathology requiring treatment 


 Other unstable medical conditions 


 Prior participation in an aripiprazole study 


 Allergy or hypersensitivity to aripiprazole 


 Participation in an investigational drug trial in the past month 


NCT00116259 


Inclusion criteria Exclusion criteria 


 Age 8 to 17 years 


 DSM-IV bipolar I or II disorder 


comorbid with DSM-IV ADHD 


 Clear reports of ADHD symptom 


onset preceding any mood 


symptomatology 


 Acutely manic or mixed state, 


 Estimated IQ <70, assessed by a trained 


psychologist using the Wechsler Intelligence 


Scale for Children, Third Edition 


 Use of any medication 4 weeks prior to 


entering the study 


 Diagnoses of pervasive developmental 


disorder, schizophrenia, or substance abuse 
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defined as a YMRS score ≥20 at the 


baseline visit 


or dependence 


 Severe suicide/homicide risk 


contraindicating outpatient treatment 


 Previous use of aripiprazole 


 Any other acute or chronic disease that might 


interfere in the study 


 Pregnancy 


 


The manufacturers acknowledge that the inclusion and exclusion criteria for the main study 


NCT0011461 could have reduced the external validity of the trial population (MS page 140). 


The exclusion of patients who were suicidal (defined as subjects who had made suicide 


attempts in the previous 6 months, had a score >3 on the Suicidal Ideation item of the CDRS-


R, or who were determined by the investigator to be at risk of suicide) is likely to impact the 


generalisability of the trial results to the clinical population. The clinical advisors to the ERG 


highlighted that patients who are at risk of suicide are the patients who are most relevant to 


this decision problem. Whilst the inclusion of suicidal patients in a placebo-controlled trial is 


ethically problematic, the definition of suicidal patients in the trial NCT00110461
21


 could be 


regarded as overly precautious when compared with the studies used by the manufacturers in 


the indirect comparison (MS Section 5.7, page 92). The ERG has sourced the published 


papers of the studies included in the network meta-analysis and reviewed the included 


patients in these studies. In the Geller et al., (2012)
52


 study and the Tohen et al., (2007)
22


 


study it is reported that patients were excluded if they were at imminent or serious suicidal 


risk. In the Study 149 (2009)
53


; the Haas et al., (2009)
54


 study; and the Pavuluri et al., 


(2010)
55


 study patients are not reported to be excluded on the basis of being suicidal. 


Although definition and description of inclusion/exclusion on the basis of suicide is lacking in 


these publications
53-55


 it would appear that trial NCT00110461
21


 used a more conservative 


measure of patient selection than similar trials. 


 


Randomisation was performed according to a 1:1:1 ratio. The method of randomisation was 


reported in the MS to be implemented using computer generated randomisation codes 


according to the CSR (MS page 270) as the details were not provided in the Findling et al., 


2009
21


 paper. Prior to randomisation, it was reported in the MS (page 51) that patients “were 


screened for a period of up to 28 days and if they met the entrance criteria, were randomised 


on Day 1 to either 10mg or 30mg of aripiprazole or to placebo”. The ERG requested 


clarification from the manufacturers on the purpose and conduct of this 28-day screening 


period as the clinical advisors to the ERG commented that they were not aware that such 


screening periods are typically conducted in similar studies. The manufacturers responded 


that the screening period was 7-28 days, and was a wash-out period for prior mood-stabilising 
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medication, psychotropics or antidepressants. Any mood-stabilising medication, psychotropic 


or antidepressant had to be discontinued for at least five half-lives prior to administration of 


study drug. Fluoxetine in particular had to be discontinued for 28 days prior to randomisation 


into the study, making the screening period a maximum of 28 days (page 9 of clarification 


response). The manufacturers also provided the trial protocol for NCT00110461
21


 at the 


request of the ERG. The protocol refers to this as the “washout period” only. Considering the 


inclusion of some patients who had previously been using antipsychotics, the ERG considers 


the manufacturers’ clarification of the screening period as a washout period to be satisfactory. 


However, two of the clinical advisors to the ERG highlighted that the washout period 


suggests that the patients included were not likely to have severe mania which would require 


immediate treatment, which provides another indication that the sample may not be entirely 


representative of a UK clinical population. 


 


Upon randomisation into one of the three study arms, patients reached their target dose 


through a forced titration schedule and proceeded with treatment at their target dose until 


week 4. As the number of patients who were inpatients during the study was not reported, the 


ERG requested clarification on this issue from the manufacturers as a forced titration schedule 


is presumably more difficult to enforce and monitor in an outpatient setting. The MS reported 


that subject evaluations took place at Day 1, Day 4 (phone call), and at Weeks 1, 2, 3 and 4 


during the acute phase and xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  (page 


52). The manufacturers responded that the proportions of patients who were inpatients during 


the screening phase and at baseline are not reported in the CSR (page 9 of clarification 


response). The data for inpatient/outpatient status for trial NCT00110461
21


 were therefore not 


available to the ERG and as such it is possible that no patients in the NCT00110461
21


 trial 


were inpatients.  


 


It is reported (MS pages 52/53) that both the patient and the investigator were blinded and that 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxx 


 


The baseline characteristics of patients in trials NCT00110461
21


 and NCT00116259
1
 as 


reported in the MS (page 59) are presented in Table 5. 
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Table 5: Baseline characteristics of participants in trials NCT00110461
21


 and 


NCT00116259
1
 as presented by the manufacturers 


Trial no. (acronym) Placebo ARI 10 mg ARI 30 mg 


NCT00110461 (N=296 ) (n=99) (n =98) (n = 99) 


Mean age (years) ± SD 13.3 ± 2.1 13.7 ± 2.2 13.3 ± 2.3 


Gender (% male) 56.6 53.1 51.5 


Mean age at onset (years) ± SD 11.9 ± 3.0 12.5 ± 3.2 12.0 ± 3.0 


Mean duration of bipolar disease 


(years) ± SD 


1.4 ± 1.9 1.3 ± 2.2 1.3 ± 2.5 


YMRS total score, mean ± SD 30.7 ± 6.8 29.8 ± 6.5 29.5 ± 6.3 


Weight, mean ± SD, kg 60.5 ± 17.3 63.8 ± 20.1 60.5 ± 21.5 


BMI, mean ± SD, kg/m
2 


23.8 ± 5.7 24.2 ± 5.4 23.7 ± 6.7 


Trial no. (acronym) Placebo ARI 20 mg - 


NCT00116259  (N=43) (n=25) (n=18) - 


Mean age (years) ± SD 12.16 ± 2.75 11.72 ± 2.71 - 


Gender (% male) 56 33.3 - 


Mean age at bipolar disorder onset 


(years) ± SD 


8.64 ± 3.54 7 ± 3 - 


YMRS total score, mean ± SD 40.56 ± 9.01 35.94 ± 8.55 - 


Weight, mean ± SD, kg 51.34 ± 18.92 48.24 ± 17.46 - 


ARI= Aripiprazole; N = number of patients; SD = standard deviation; YMRS = Young Mania Rating Scale 


 


The ERG requested clarification from the manufacturers on the number of patients in trial 


NCT00110461
21


 who were experiencing mixed episodes, i.e., patients who were experiencing 


mania and depression simultaneously as this characteristic was not reported in the MS. 


Clinical advisors to the ERG highlighted that it needs to be stated whether the evidence 


applies to both mixed as well as manic episodes in bipolar I disorder. Additionally a statement 


received by NICE from consultation for this assessment on behalf of the Royal College of 


Psychiatrists stated that “it is appropriate that this assessment specifies manic and mixed 


episodes.”  Moreover, clinical advisors to the ERG stated that they are more likely to 


prescribe patients presenting with symptoms of irritability or agitation with an antipsychotic 


with a more sedative effect such as olanzapine or quetiapine (see Section 2.2). Symptoms 


such as irritability and agitation are more likely to reflect a mixed episode and therefore this 


baseline characteristic is highly relevant to the assessment of aripiprazole. The number of 


patients who are in mixed episodes is commonly reported in similar studies for the adult data 


in the EPAR (2009)
56


 for aripiprazole and for the studies used in the indirect comparison in 


the MS.
22,52-55


 The manufacturers responded that data collection relating to this clinical 


characteristic was not required by the study protocol and was assessed post-hoc (page 10 of 


clarification response). They state that accordingly, there is a high proportion of missing data. 
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As could be expected in such a population
57


, a substantial proportion of patients were 


experiencing a mixed episode. Table 5, shows the post hoc data available on manic and mixed 


episodes provided by the manufacturers to the ERG. The number of patients who were 


assessed to be in a manic episode; mixed episode or unknown is relatively similar between the 


three study arms. 


 


Table 6:  Manic and mixed state status at baseline in study NCT00110461
21


 as 


provided by the manufacturers at the ERG’s clarification request 


Current episode 


at baseline, n 


(%) 


Placebo 


(n=99) 
Aripiprazole 


10 mg 


(n =98) 


Aripiprazole 


30 mg 


(n = 99) 


Total 


(n=296) 


Mixed 43 (43.4%) 43 (43.9%) 39 (39.4%) 125 (42.2%) 


Manic 38 (38.4%) 41 (41.8%) 40 (40.4%) 119 (40.2%) 


Unknown 18 (18.2%) 14 (14.3%) 20 (20.2%) 52 (17.6%) 


 


The ERG requested clarification from the manufacturers on the number of patients in trial 


NCT00110461
21


 who were rapid cyclers, i.e., patients who experience four or more episodes a 


year. The reason for this request is that the management of rapid-cycling bipolar disorder may 


vary slightly according to the NICE guidelines for management of bipolar disorder such as 


avoiding ‘medication-induced switching from one pole to another, particularly with 


antidepressants’. The characteristic of rapid-cycling bipolar disorder is also reported in similar 


studies for the adult data in the EPAR for aripiprazole
26


 and for the studies used in the indirect 


comparison in the MS (Tohen
22


; Pavuluri
55


; Geller
52


; Haas
54


). Additionally the EMA 


guidance
25


 for clinical investigation in bipolar disorder state that it might be considered to 


define efficacy by a clinically relevant reduction of cycles. The manufacturers’ response 


stated that data collection relating to this clinical characteristic was not required by the study 


protocol and was assessed post-hoc (pages 10/11 of clarification response). Accordingly, 


there is a relatively high proportion of missing data. Table 6, shows the post hoc data made 


available to the ERG on the number of rapid cyclers in trial NCT00110461. The number of 


patients who were assessed to be rapid cycling; the number who were not rapid cycling or 


unknown is relatively similar between the three study arms. 
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Table 7:  Rapid cyclers in study NCT00110461
21


 as provided by the manufacturers 


at the ERG’s request for clarification 


Rapid cycling*, 


n (%) 


Placebo 


(n=99) 
Aripiprazole 


10 mg 


(n =98) 


Aripiprazole 


30 mg 


(n = 99) 


Total 


(n=296) 


Yes 15 (15.2%) 17 (17.4%) 13 (13.1%) 45 (15.2%) 


No 51 (51.5%) 49 (50.0%) 46 (46.5%) 146 (49.3%) 


Unknown 33 (33.5%) 32 (32.7%) 40 (40.4%) 105 (35.5%) 


* Rapid cycling defined by DSM-IV criteria as patients who experience four or more manic, hypomanic or mixed episodes 


during the previous year 


 


The ERG requested clarification from the manufacturers on whether patients in trial 


NCT00110461
21


 were in receipt of psychotherapy and if so, whether there were any 


differences in the numbers receiving psychotherapy between treatment arms. The clinical 


advisors to the ERG stated that psychotherapy interventions such as psycho-education are 


evidence-based treatments; that they would be provided as adjunctive to medication in UK 


clinical practice and that such interventions are likely to improve adherence to medication. 


Additionally the EMA guidance
25


 for clinical investigation in bipolar disorder state that 


psychotherapy, psycho-education, support or counselling may be given as supplementary 


treatment, but should be standardised, documented and taken into account when analysing the 


results. The manufacturers responded that the protocol did not preclude use of non-


pharmacological therapy (page 11 of clarification response). However, this was not explicitly 


recorded. Information relating to the number of patients who were in receipt of psychotherapy 


and whether the number differed between treatment arms in trial NCT00110461
21


 is therefore 


not available for this assessment. 


 


4.2.5 Describe and critique the manufacturers’ approach to validity assessment for each 


relevant trial 


Trials NCT00110461
21


 and NCT00116259
1
 employ the Young Mania Rating Scale (YMRS) 


as the primary outcome measure. The MS states (page 61) that the YMRS scale is widely 


accepted and commonly used for measuring manic symptoms in clinical trials with children 


and adolescents with juvenile bipolar disorder. The clinical advisors to the ERG have stated 


that the use of the YMRS is appropriate for evaluating efficacy of antipsychotic medication. 


The ERG is satisfied that the outcome measures investigated in the MS ensure that the 


included studies and assessment undertaken by the manufacturers is internally valid. 
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Quality assessment was undertaken by the manufacturers using the suggested format in the 


NICE specification for manufacturer/sponsor submission of evidence template in summary 


form for both trials (MS page 70) and in fuller detail for trial NCT00110461
21


 in Appendix 


9.3 (MS pages 270/271). The table of quality assessment for trial NCT00110461
21


 is 


presented in Table 8. 


 


Table 8: Table of quality assessment for trial NCT00110461
21


 as presented by the 


manufacturer 


Study ID or acronym: NCT00110461
21


 


Study question How is the question addressed in 


the study? 


Grade (yes/no/not 


clear/N/A) 


Was randomisation carried out 


appropriately? 


Trial was randomised, but no details 


provided on how this was achieved in 


paper – but in CSR, says computer 


generated randomisation codes were 


used 


Yes 


Was the concealment of treatment 


allocation adequate? 


Trial was double-blind, but no details 


provided in the paper – but the CSR 


says that interactive voice response 


system was used 


Yes 


Were the groups similar at the outset 


of the study in terms of prognostic 


factors, for example, severity of 


disease?  


‘Demographic and clinical 


characteristics...were similar for all 3 


groups’. Large table of patient 


characteristics presented. However, “it 


should be noted that data on some 


clinical characteristics were missing 


for nearly a quarter of subjects” 


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)? 


Trial was double-blind, but no details 


provided in paper – CSR says yes 


Yes 


Were there any unexpected 


imbalances in drop-outs between 


groups? If so, were they explained or 


adjusted for? 


23.2% of patients discontinued in the 


placebo group, compared with 14.3% 


and 22.2% of patients in the 


aripiprazole 10 mg/day and 30 mg/day 


groups. Authors state that “study 


completion rates were high, and rates 


of discontinuation due to adverse 


events were low”. Although a similar 


proportion of patients discontinued 


treatment in the placebo and 


aripiprazole 30 mg/day groups, in the 


PBO group the most common reason 


was lack of efficacy (8/23 patients) 


while in the aripiprazole 30 mg/day 


group, the second most common 


reason was adverse events (7/22). 


No: Less dropouts 


in the aripiprazole 


10 mg/day group – 


no explanation or 


discussion 


provided in text 
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Is there any evidence to suggest that 


the authors measured more outcomes 


than they reported? 


Medication adherence and well-being Yes 


Did the analysis include an intention-


to-treat analysis? If so, was this 


appropriate and were appropriate 


methods used to account for missing 


data? 


No No 


Centre for Reviews and Dissemination (2008) Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre 
for Reviews and Dissemination 


 


As evidenced by Table 8, the MS states that medication adherence and well-being were 


measured but not reported. There is therefore discrepancy in this item between Table 8 and 


the summary Table (MS page 70) in which the MS states that there is no evidence to suggest 


that the authors measured more outcomes than they reported. The ERG requested clarification 


on this issue and for full details of these missing outcomes from the manufacturer.  The 


manufacturers responded that the xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (page 11 of 


clarification response).  


 


Clinical advisors to the ERG highlighted that ensuring medication adherence is a major 


challenge in the treatment of the acute phase in bipolar I disorder. This can be because of the 


positive aspects often typifying manic episodes, such as euphoria, subsequently leading to 


reluctance in patients to agree to take medication which will terminate the positive symptoms 


during the manic episode. Additionally patients may also be reluctant to initiate treatment and 


adhere to medication due to the side effect profile of antipsychotics. Under the Mental Health 


Act 1983
58


, patients can be given medication against their will whilst under Section, which is 


commonly employed in the UK for manic episodes of bipolar I disorder. It is not uncommon 


for patients to be Sectioned under the Mental Health Act 1983 in the UK for management of 


acute manic episodes of bipolar I disorder. Indeed as mentioned previously in the ERG 


(Section 3.1) the clinical advisors stated that it would be extremely rare for patients with 


severe mania to be managed in the community and that such patients would be almost 


certainly be inpatients. As information on whether patients adhered to medication or 


‘compliance’ data are not available, it is unclear to what extent the patients in the trial adhered 


to their allocated medication. This would not be the case in UK clinical practice where 


adherence to medication would be strictly monitored in the inpatient setting. 
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As evidenced in Table 6, the MS states (page 70 and page 271) that the analysis did not 


include an intention-to-treat (ITT) analysis. The ERG requested clarification from the 


manufacturers on why an ITT analysis was not undertaken. The manufacturers responded that 


“subjects were analysed as per randomised group, regardless of protocol violation. The 


efficacy ITT population was defined as all randomised subjects evaluated as per randomised 


group regardless of protocol violation. For the endpoints measured as “change from baseline” 


(including the primary endpoint) a modified ITT analysis was necessarily performed where 


patients must have recorded at least one post-baseline score to be included in the dataset (page 


14 of clarification response). Therefore an ITT analysis of the whole randomised population 


in the strict sense was not applicable and was not performed.” The ERG considers that whilst 


the MS stated that an ITT analysis was not performed, the manufacturers used a modified ITT 


analysis. 


 


Comparability of trials NCT00110461
21


 and NCT00116259
1
 


Selection of patients 


The proportion of patients screened for eligibility into the trial and the proportion of patients 


enrolled for inclusion varied between trials NCT00110461
21


 and NCT00116259.
1
 A very low 


proportion of patients who were screened for eligibility in trial NCT00116259
1
 were included 


in the final study. Table 9 shows the numbers in both trials who were screened and the 


numbers who were subsequently included in the trials. One likely reason for the low 


percentage of patients enrolled in trial NCT0011629 following screening is because 


recruitment for the trial was performed through press releases (Tramontina et al., 2009
1
), 


rather than through clinical referral as in trial NCT00110461.
21


  Additionally, as trial 


NCT00110259 investigated aripiprazole for patients with bipolar I disorder and comorbid 


ADHD, this represents a more restrictive sample than the patients included in trial 


NCT00110461.
21


  


 


Table 9: Number of patients enrolled in trials NCT00110461
21


 and NCT00116259
1
 


after being screened for eligibility 


 Number of patients 


screened 


Number of patients 


enrolled 


% of patients enrolled 


from screening 


NCT00110461
21


 413 296 71.7% 


NCT00116259
1
 710 43   6.1% 


 


Attrition 


 


The number of patients who dropped out of the trial is reported at 4 and 30 weeks (MS page 


67). The percentage of patients who had dropped out of trial NCT00110461
21


 at 4 weeks is 
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higher than the percentage of patients who had dropped out of trial NCT00116259
1
 at 6 


weeks. However as the overall number of subjects included in trial NCT00116259
1
 is small, 


the numbers for attrition cannot easily be compared. The number of drop outs in studies of the 


comparator antipsychotics at 3 weeks (Section 4.3.4 of this report) is comparable to those 


seen in trial NCT00110461.
21


 


 


Table 10: Number of drop outs at 4 weeks, 12 weeks and 30 weeks in trials 


NCT0011461
21


 and NCT00116259
1
 


NCT00110461
21


 


N= 296 


Aripiprazole 10mg 


n/N (%) 


Aripiprazole 30mg 


n/N (%) 


Placebo 


n/N (%) 


Dropped out by 4 weeks 


14/98 (14.3%) 22/99 (22.2%) 23/99 (23.2%) 


Dropped out by 12 weeks 


NR* NR* NR* 


Dropped out by 30 weeks 


64/98 (65.3%) 77 (77.7%) 87 (87.9%) 


NCT00116259
1
 


N= 43 


Aripiprazole 20mg 


n/N (%) 


Placebo 


n/N (%) 


Dropped out by 6 weeks 


1/18 (5.5%) 1/25 (4%) 
*The EPAR for aripiprazole (2013) reports the discontinuation due to lack of efficacy or lack of tolerability at week 12 was: 10 


mg: 11 (16.7%); and placebo 26 (43%). The figure for aripiprazole 30mg is not reported. 


 


4.2.6 Outcomes 


Outcome time points 


The MS reports outcomes for trial NCT00110461
21


 at 4 weeks (acute phase) and at 26 weeks 


(extension phase). Data at 12 weeks are not presented for the main analysis of YMRS but is 


presented in the subgroup analyses as may be relevant to the CHMP licence restriction. The 


MS states (page 52) that subject evaluations took place xxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


For trial NCT00116259
1
 the time point for the primary outcome was 6 weeks. 


 


Statistical analyses 


The statistical analysis for trial NCT00110461
21


 for the primary endpoint is described as an 


overall F-test for mean change from baseline in YMRS total score at a significance level of 


0.05 (two-tailed) for the aripiprazole 10 mg, aripiprazole 30 mg and placebo groups (MS 


pages 64/65). The differences between groups (aripiprazole 10 mg vs. placebo and 


aripiprazole 30 mg vs. placebo) were investigated using a 2-tailed test at 5% significance. 


 


Changes in scores from baseline were analysed using analysis of covariance (ANCOVA) with 


treatment as a factor and baseline score as a covariate at each time point. Least squares (LS) 
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means were used for the treatment comparisons. Two-tailed Student t-tests were used to test 


differences between the LS means within the ANCOVA model. The proportion of responders 


was analysed using chi-squared tests. The proportion of patients with clinically significant 


weight gain (≥ 7% increase from baseline) was tested using the Fisher exact test.  


 


The MS states that the study was designed to have 85% power to detect a difference between 


aripiprazole and placebo of a -5.1 point change from baseline YMRS total score at week 4. 


Analyses of safety and tolerability included data from all randomised subjects who had taken 


at least 1 dose of study medication (safety sample). The efficacy sample included all patients 


in the safety sample who had at least 1 post-baseline efficacy assessment. All analyses were 


conducted in the LOCF dataset. 


 


Clinical efficacy response 


For trial NCT00110461
21


 the primary outcome was the mean change from baseline to week 4 


on the YMRS total score. This outcome was also reported as a secondary outcome at 30 


weeks. For trial NCT00116259
1
 the primary outcome was the mean change in YMRS from 


baseline to week 6. The secondary outcomes considered in the included trials NCT00110461
21


 


and NCT00116259
1
 and reported in the MS are changes from baseline scores in the following 


scales:  


i. Children’s Global Assessment Scale (CGAS);  


ii. Clinical Global Impressions Scale-Bipolar Version (CGI-BP) severity of mania, 


depression and overall bipolar illness;  


iii. Children’s Depression Rating Scale-Revised (CDRS-R) score;  


iv. General Behaviour Inventory Scale (GBI) score (consisting of 20-items with 2 


subscales assessing symptoms of mania/hypomania and depression, completed by 


both parents/guardians);  


v. Attention-Deficit Hyperactivity Disorders Rating Scale (ADHD-RS-IV) score 


 


Primary clinical efficacy outcome: Young Mania Rating Scale 


The MS reports that both aripiprazole doses demonstrated statistically significant 


improvements over placebo in the YMRS total score at week 4, with treatment differences 


from placebo of -5.99 (95% CI: -8.49 to -3.50; p˂0.0001) for the aripiprazole 10 mg arm, and 


-8.26 (95% CI: -10.7 to -5.77; p˂0.0001) for the aripiprazole 30 mg arm (MS page 73). Table 


9 shows the mean changes from baseline in the YMRS at 1; 2; 3; 4; and 30 weeks. Data for 


the main analysis of YMRS response are not presented in the MS at 12 weeks but are 
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presented for the subgroup analysis according to age and presence of comorbid ADHD at 12 


weeks. The MS states that observed analysis was not available for this submission, but the 


CHMP assessment report stated that observed case analysis failed to show statistical 


significance for aripiprazole over placebo for both doses on all analysed efficacy endpoints at 


week 12. This, coupled with the high discontinuation rate, was the reason that the CHMP 


restricted treatment length with aripiprazole to 12 weeks (MS page 74). 


 


Table 11: Mean changes from baseline in YMRS in the acute phase of study 


NCT00110461
21


 as reported in the MS 


 Placebo Aripiprazole 10 mg/day Aripiprazole 30 mg/day p value 


vs. 


placebo N Mean 


change 


from 


baseline 


N Mean 


change 


from 


baseline 


Treatment 


difference 


(95% CI) 


N Mean 


change 


from 


baseline 


Treatment 


difference 


(95% CI) 


YMRS 


Week1 xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 


2 


xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 


3 


xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 


4 


92 -8.2  96 -14.2* -5.99 (-


8.49 to -


3.50) 


99 -16.5* -8.26 (-


10.7 to -


5.77) 


*p˂0.0001 


Week 


30 


94 -8.2 96 -14.1* xxx 99 -14.9* -xxx *p˂0.0001 


 


The ERG requested clarification on why the number of patients in the placebo group at week 


30 (MS page 321) was higher than the number of patients at week 4 (MS page 75). The 


manufacturers responded that “the variation in the n numbers reflects the fact that rating 


scales were not always completed for all subjects at all visits. For change from baseline 


analysis by visit, only subjects who had both baseline and post-baseline values were included 


in the LOCF datasets. A greater number of subjects would be expected to be included in the 


LOCF analysis at week 30 than at weeks 1-4 for placebo, since there was no value to impute 


in LOCF until a post-baseline visit was recorded” (page 15 of clarification response) The 


ERG is satisfied with the manufacturers’ explanation regarding why more patients had a post-


baseline value at week 30 than patients at week 4. 


 


Data for the CGAS; CGI-BP; CDRS-R; GBI; ADHD-RS-IV scales are presented on page 75 


of the MS for the (4 week) acute phase and page 321 of the MS for the (30 week) extension 


phase. The MS reports that both aripiprazole doses were also statistically significant at week 4 


in the mean changes from baseline in CGAS score (p˂0.0001); CGI-BP Severity scores for 


Mania (p˂0.0001) and Overall Bipolar Illness (p˂0.0001); GBI-Parent/Guardian Version 
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(p˂0.0001) and Subject Version Mania Total score (10mg p=0.0468; 30mg p=0.0296); and 


the ADHD-RS-IV Total score (p˂0.0001). Significant differences were not observed for the 


(4 week) acute phase in the CGI-BP Severity scores for depression; GBI- Patient Depression 


total scores or the CDRS-R score. A significant difference was observed in the 10mg arm for 


the GBI-Parent/Guardian version for depression (p= 0.0430) but not in the 30mg arm. 


The presentation of observed case data in the MS is limited to subgroup analysis (see Tables 


16 and 17 of this report). 


 


YMRS Responders Analysis 


The MS defined response rates as the percentage of patients achieving a ≥50% reduction from 


baseline YMRS (MS page 42) and states that response rates were significantly higher in the 


10 mg and 30 mg aripiprazole arms compared with placebo at both week 4 (p˂0.0001 and 


p=0.0074, respectively) and week 30(xxxxxxxxxxx). Table 12 shows the number and 


percentage of patients who were defined as responders in the MS. 
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Table 12: Number of patients who were defined as responders and number of patients defined as in remission in trial NCT00110461
21


 as 


presented in the MS 


 Placebo ARI  


10 mg/day 


 


ARI  


30 mg/day 


 


p value, 


ARI 10 


mg vs. 


placebo 


ARI 10 mg: 


95% CI for 


difference 


(%) 


p value, 


ARI 30 mg 


vs. placebo 


ARI 30 


mg: 


95% CI 


for 


difference 


(%) 


Relative risk  


(risk difference) 


N n  % N n % N n % ARI 10 mg ARI 30 mg 


% 


responders 


(defined as 


≥50% 


reduction 


from 


baseline 


YMRS 


total score) 


Week 1 xxx xxx xxx xxx  xxx xxx xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 2 xxx xxx xxx xxx  xxx xxx xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 3 xxx xxx xxx xxx  xxx xxx xxx xxx xxx xxx  xxx xxx xxx xxx. xxx 


Week 4 92 24  26.1 96 43  44.8 99 63  63.6 0.0074 


 


xxx ˂0.0001 xxx 1.72  


(18.70) 


2.44 


(37.5) 


% in 


remission 


(defined as 


YMRS 


total score 


≤12 and 


CGI-BP 


severity 


score for 


mania ≤2) 


Week 4 N.R. N.R. 5.4 N.R. N.R. 25.0 N.R. N.R. 47.5 p=0.0002 


 


N.R. ˂0.0001 N.R. 4.63 


(19.60) 


8.80 


(42.1) 


   N = number of randomised subjects with both baseline and at least one post-baseline value; n = number of responders; NR = not reported  ARI = Aripiprazole 
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Depression 


The EMA guidance
25


 for clinical investigation of bipolar disorder states that the occurrence of 


switching to depression should be investigated. The ERG requested clarification from the 


manufacturers on whether the occurrence of depression was explicitly measured. The manufacturers 


responded that “the effect of treatment on depressive symptoms was measured throughout the trial, 


though. These results were not reported in the original submission in order to focus on the effects of 


aripiprazole on manic symptoms, which is the indication under review. The 4-week data on 


depressive symptoms has been published (Findling 2009
21


), and both the 4-week and 30-week results 


are [provided]” (pages 11-14 of clarification response). The manufacturers provided the ERG with 


LOCF dataset for depression outcomes at weeks 4 and 30 using the CGI-BP severity depression score; 


the CDRS-R score; the GBI total score- parent guardian (depression); the GBI total scores- patient 


(depression) score. Table 13 shows the depression outcomes at weeks 4 and Table 14 shows the 


depression outcomes at week 30 for the aripiprazole 10mg, aripiprazole 30 mg and placebo arms in 


trial NCT00110461.
21


 The ERG considers that whilst the data presented do not indicate concerns 


regarding the occurrence of depression for treatment with aripiprazole, the effect of aripiprazole is not 


explored in depth in the MS and conclusions about the effect of aripiprazole on depression are not 


explicitly made in the MS. 
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Table 13: Depression outcomes at week 4 (efficacy sample, LOCF dataset)
a,b


 as presented 


by the manufacturers in response to the ERG’s request for clarification 


 
Placebo 


(n=99) 


Aripiprazole 10 mg 


(n =98) 


Aripiprazole 30 mg 


(n = 99) 


 Value Value 


P value 


vs. 


placebo 


Value 


P value 


vs. 


placebo 


CGI-BP severity score depression 


Baseline 2.8 (n=94) 2.9 (n=96)  2.9 (n=99)  


LS mean change at 


week 4 
-0.6 (n=92) -0.9 (n=96)  -0.9 (n=99)  


Treatment 


difference at week 4 


(95% CI) 


 


-0.25  


(-0.54 to 


0.04) 


0.0878 
-0.26  


(-0.55 to 0.03) 
0.0752 


CDRS-R score 


Baseline 
33.8 


(n=86) 
35.2 (n=91)  34.1 (n=94)  


LS mean change at 


week 4 
-4.9 (n=85) -7.2 (n=91)  -6.1 (n=64)  


Treatment 


difference at week 4 


(95% CI) 


 


-2.28  


(-4.81 to 


0.25) 


0.0767 
-1.19  


(-3.69 to 1.32) 
0.3515 


GBI total scores - parent/guardian (depression) 


Baseline 
13.4 


(n=93) 
13.4 (n=95)  12.4 (n=96)  


LS mean change at 


week 4 
-3.8 (n=91) -5.9 (n=95)  -4.1 (n=96)  


Treatment 


difference at week 4 


(95% CI) 


 


-2.13  


(-4.20 to -


0.07) 


0.0430 
-0.31  


(-2.37 to 1.76) 
0.7696 


GBI total scores - patient (depression) 


Baseline 
10.5 


(n=93) 
12.1 (n=96)  11.3 (n=96)  


LS mean change at 


week 4 
-3.4 (n=91) -3.4 (n=96)  -3.3 (n=96)  


Treatment 


difference at week 4 


(95% CI) 


 


0.07  


(-1.73 to 


1.86) 


0.9418 
0.19  


(-1.61 to 1.98) 
0.8377 


aVariation in n numbers reflects rating scales not completed for all subjects 
bA negative change signifies improvement on all scales reported here 


CI, confidence interval; LOCF, last observation carried forward; LS least squares 
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Table 14: Depression outcomes at week 30 (efficacy sample, LOCF dataset)
a,b


 as presented 


by the manufacturers in response to the ERG’s request for clarification 


 
Placebo 


(n=99) 


Aripiprazole 10 mg 


(n =98) 


Aripiprazole 30 mg 


(n = 99) 


 Value Value 
P value vs. 


placebo 
Value 


P value vs. 


placebo 


CGI-BP severity score depression 


LS mean change at 


week 30
26


 
-0.5 -0.7 NS -0.9 <0.05 


Treatment difference 


at week 30 (95% 


CI)
27


 


   xxx xxx  


CDRS-R score 


LS mean change at 


week 30
27


 
xxx xxx xxx xxx xxx 


GBI total scores - parent/guardian (depression) 


LS mean change at 


week 30
26


 
-2.8 -5.0 <0.05 -4.1 NS 


GBI total scores - patient (depression) 


LS mean change at 


week 30
26


 
-3.2 -4.0 NS -4.4 NS 


aVariation in n numbers reflects rating scales not completed for all subjects 
bA negative change signifies improvement on all scales reported here 


CI, confidence interval; LOCF, last observation carried forward; LS least squares 


 


 


Recurrence 


Data on recurrence of manic episodes are not reported in the MS for trials NCT00110461
21


 and 


NCT00116259
1
 despite being listed in the decision problem. The MS states (page 80) that although 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Page 140 of the MS stated that 


xxxxxxxxxxxxxxxxxxxxxxx xxxx xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. However this figure is not 


broken down between treatment arms. The xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxx is reported on page 80 of the MS. It is reported that xxxxxxxxxxxxxxxxxxxxxxx  


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  


xxxxxxxxxxxxxxx 


 


The manufacturers note (MS page 138) that the major limitation of the study design for informing the 


decision problem is that patients continued treatment to week 30 and therefore there are no data on 


relapse rates when patients stop treatment at week 12 as per the licence. The ERG requested 


clarification from the manufacturers on why relapse/recurrence was not measured in trial 


NCT00110461.
21


 The manufacturers responded that “the trial was not designed to assess 


relapse/recurrence after discontinuation of treatment. A different design would be necessary to 


measure relapse/recurrence after stopping treatment, whereby all patients receive drug initially, reach 


a period of sustained remission, and then are randomly taken off drug and allocated to blinded 


placebo” (page 11 of clarification response). This justifies why the trial was not designed to measure 


relapse. However medication does not need to have been discontinued in order to measure recurrence 


as according to the EMA guidelines
25


  recurrence is defined as a re-emergence of symptoms (new 


episode) after a time with no or minimal symptoms. As all analyses in the MS for trials 


NCT00110461
21


 and NCT00116259
1
 are performed using LOCF imputation (MS page 64), the 


impact of recurrence of manic and mixed episodes is unknown. The EMA guidance
25


 for clinical 


investigation of bipolar disorder states that the risk of under- or overestimation of effect should be 


addressed. LOCF analysis may bias the assessment of treatment benefit because it assumes that 


patients who dropped out of the trial maintained treatment effect. In the assessment of manic or mixed 


episodes in bipolar I disorder, it is likely that patients who dropped out of the trial worsened or 


reverted to their baseline manic state.
59,60


 However the use of LOCF data may be considered more 


appropriate than using the small numbers (particularly in the placebo arm) of observed cases. 


 


Adverse Event data 


The safety evidence for aripiprazole presented in the MS is limited to data from the included RCTs as 


searches for non-RCT evidence for adverse events by the manufacturers were not sufficient to capture 


non-RCT evidence (see section 4.1 of this report). The MS presents adverse event data for trial 


NCT00110461
21


 in the acute phase (4 weeks, pages 123/124), and also for the end of the extension 


phase (30 weeks, pages 126/127). Changes in baseline metabolic parameters in the acute phase and 


extension phase are also presented. The MS reports that “in both treatment arms the majority of 


treatment-emergent adverse events (TEAEs) were mild or moderate in severity (page 121). There 


were no deaths or suicides during the study.” Table 14 presents the adverse events occurring in more 


than 5% in any group during the acute phase of study NCT00110461
21


 (MS Table B36, pages 


123/124). 
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Table 15: Adverse events occurring in ≥5% of any group in the acute phase of the 


NCT00110461
21


 trial (as presented by the manufacturer) 


System organ/ 


class/adverse 


events 


Time period 1: Acute phase (up to week 4) 


ARI 


10 mg:  


N (%) of 


patients 


(n = 98) 


ARI   


30 mg: 


N (%) of 


patients 


(n = 99) 


Placebo:  


N (%) 


of 


patients 


(n = 97) 


Relative 


risk for 


ARI 10 mg  


(95% CI)  


Risk 


difference 


for ARI 10 


mg 


Relative 


risk for 


ARI 10 mg  


(95% CI) 


Risk 


difference 


for ARI 30 


mg 


Mortality 


Deaths 0 (0.0) 0 (0.0) 0 (0.0) N.A. 0.00 N.A. 0.00 


Suicide 0 (0.0) 0 (0.0) 0 (0.0) N.A. 0.00 N.A. 0.00 


Adverse events 


Total AEs 72 (73.5) 75 (75.8) 57 


(58.8) 


1.25 (1.02 


– 1.53) 


14.70 1.29 (1.06 


– 1.58) 


17.00  


Total SAEs 5 (5.1) 2 (2.0) 5 (5.2) 0.98 (0.29 


– 3.27) 


-0.10 0.38 (0.08 


– 1.94) 


-3.20 


Extrapyramidal 


disorder 


12 (12.2) 27 (27.3) 3 (3.1) 3.94 (1.15 


– 13.50) 


9.10 8.81 (2.77 


– 28.04) 


24.20 


Somnolence 19 (19.4) 26 (26.3) 3 (3.1) 6.26 (1.92 


– 20.44) 


16.30 8.48 (2.66 


– 27.08) 


23.20 


Fatigue 13 (13.3) 9 (9.1) 4 (4.1) 3.24 (1.09 


– 20.44) 


9.20 2.22 (0.71 


– 6.98) 


5.00 


Headache 17 (17.3) 19 (19.2) 16 


(16.5) 


1.05 (0.56 


– 1.95) 


0.80 1.16 (0.64 


– 2.13) 


2.70 


Akathisia 8 (8.2) 11 (11.1) 2 (2.1) 3.90 (0.86 


– 17.71) 


6.10 5.29 (1.22 


– 22.96) 


9.00 


Nausea  9 (9.2) 12 (12.1) 4 (4.1) 2.24 (0.71 


– 7.06) 


5.10 2.95 (0.98 


– 8.86) 


8.00 


Vomiting 8 (8.2) 7 (7.1) 9 (9.3) 0.88 (0.36 


– 2.19) 


-1.10 0.76 (0.30 


– 1.97) 


-2.20 


Blurred vision 8 (8.2) 8 (8.1) 0 (0.0) N.A. 8.20 N.A. 8.10 


Salivary 


hypersecretion 


3 (3.1) 8 (8.1) 0 (0.0) N.A. 3.10 N.A. 8.10 


Decreased 


appetite 


6 (6.1) 3 (3.0) 3 (3.1) 1.97 (0.51 


– 7.64) 


3.00 0.97 (0.20 


– 4.69) 


-0.10 


Dizziness 5 (5.1) 5 (5.1) 1 (1.0) 5.10 (0.59 


– 44.07) 


4.10 5.10 (0.59 


– 43.99) 


4.10 


Increased 


appetite 


2 (2.0) 5 (5.1) 3 (3.1) 0.65 (0.11 


– 3.82) 


-1.10 1.65 (0.41 


– 6.67) 


2.00 


Upper 


abdominal pain 


4 (4.1) 5 (5.1) 3 (3.1) 1.32 (0.30 


– 5.74) 


1.00 1.65 (0.41 


– 6.67) 


2.00 


Dystonia 0 (0.0) 5 (5.1) 0 (0.0) N.A. 0.00 N.A. 5.10 


Exacerbation of 


bipolar disorder 


0 (0.0) 3 (3.0) 5 (5.2) N.A. -5.20 0.58 (0.14 


– 2.35) 


-2.20 


Extrapyramidal symptom categories 


Dystonic event 


(dystonia and 


muscle spasms) 


0 (0.0) 7 (7.0) 2 (2.0) N.A. -2.00 3.50 (0.73 


– 16.78) 


5.00 


Parkinsonism 


event 


(extrapyramidal 


disorder, 


bradykinesia 


and tremor) 


14 (14.2) 29 (29.2) 4 (4.1) 3.46 (1.18 


– 10.18) 


10.10 7.12 (2.59 


– 19.56) 


25.10 


Dyskinetic 


event 


2 (2.0) 0 (0.0) 0 (0.0) N.A. 2.00 N.A. 0.00 
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Residual event 


(muscle 


twitching) 


1 (1.0) 1 (1.0) 0 (0.0) N.A. 1.00 N.A. 1.00 


Akathisia event 


(akathisia and 


psychomotor 


activation) 


8 (8.1) 12 (12.1) 2 (2.0) 4.05 (0.86 


– 19.98) 


6.10 6.05 (1.36 


– 26.87) 


10.10 


Any 


extrapyramidal 


symptom event 


23 (23.5) 39 (39.4) 7 (7.2) 3.26 (1.47 


– 7.26) 


16.30 5.47 (2.57 


– 11.64) 


32.20 


CI = confidence interval; N.A. = not available 


Dystonic event: dystonia, emprosthotonos, muscle contractions involuntary, muscle rigidity, muscle spasms, muscle spasticity, myotonia, 
nuchal rigidity, oculogyration, opisthotonos, pleurothotonus, risus sardonicus, torticollis, trismus 


Parkinsonism event: akinesia, asterixis, athetosis, bradykinesia, cogwheel rigidity, essential tremor, extrapyramidal disorder, freezing 


phenomenon, hypertonia, hypokinesia, hypokinesia neonatal, intention tremor, masked facies, Parkinson’s disease, parkinsonian crisis, 
parkinsonian gait, parkinsonian rest tremor, parkinsonism, tremor, tremor neonatal 


Akathisia event: akathisia, hyperkinesias, psychomotor hyperactivity, hyperkinesias neonatal 
Dyskinetic event: ballismus, buccoglossal syndrome, choreoathetosis, clumsiness, dyskinesia, dyskinesia neonatal, dyskinesia esophageal, 


fumbling, on-and-off phenomena, tardive dyskinesia, head titubation 


Residual event: chorea, Huntington’s chorea, muscle twitching, myoclonus, clonus 
Subjects with multiple adverse event terms within the same category counted only once toward the total. Subjects with extrapyramidal 


symptom events within multiple categories counted only once toward the total. 


Adapted from European Public Assessment Reports published by the European Medicines Agency 


 


 


The manufacturers noted (MS page 122) that xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


The ERG notes that combining data from adverse events into a single group category, such as EPS, 


may not enable the impact of the adverse events within the category to be fully evaluated. This is 


because EPS can encompass relatively minor and transient side effects such as akathisia (an inner 


restlessness or inability to remain motionless) as well as tardive dyskinesia which is a serious and 


permanent condition characterised by involuntary movements and which is incurable.  


 


The ERG have reviewed the FDA clinical review
61


 for this study which reports the incidence of 


serious adverse events (SAEs) in the acute phase. This reports states that a “total of 5/98 (5.1%) 


subjects in the aripiprazole 10 mg arm, 2/99 (2.0%) in the aripiprazole 30 mg arm, and 5/97 (5.2%) in 


the placebo arm experienced SAEs during the acute phase, the majority of which were moderate or 


severe in intensity. The most commonly reported SAEs during the entire study were bipolar disorder 


(9/294 subjects; 3.1% overall) and bipolar I disorder (3/294 subjects, 1.0% overall).  


 


Other SAEs reported during the acute phase were fatigue (1 subject in the 10 mg arm), accidental 


overdose (1 subject in the 10 mg arm), grand mal convulsion (1 subject in the 10 mg arm, secondary 
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to alcohol and cocaine overdose), aggression (2 subjects in the 10 mg arm), oppositional defiant 


disorder (1 subject in the aripiprazole 10 mg arm), suicidal ideation (1 subject in the 10 mg arm), and 


respiratory arrest (1 subject in the 10 mg arm, secondary to alcohol and cocaine overdose). The FDA 


clinical review
61


 states that the “safety review from [trial NCT00110461
21


] did not find any 


unexpected serious adverse events and the patterns of common adverse events of aripiprazole 


remained consistent with current labelling.” The ERG do not consider the frequency and nature of 


adverse events reported in trial NCT00110461
21


 to raise concerns regarding aripiprazole treatment 


above other atypical antipsychotic trials. 


 


Adverse event data for trial NCT00116259
1
 are presented in graph but not numeric form (MS page 


133). The manufacturers stated that aripiprazole had an acceptable safety profile but that the incidence 


of somnolence and EPS were increased in the aripiprazole group relative to placebo. The ERG 


considers these increases to be consistent of the adverse event profile of similar trials of 


antipsychotics. 


 


The following conclusions regarding adverse event data are made in the MS (page 120): 


 In both studies NCT00110461
21


 and NCT00116259
1
, aripiprazole demonstrated an acceptable 


safety profile in children aged 13 or older, particularly with respect to weight gain and increases 


in serum prolactin levels.  


 Study NCT00110461
21


 demonstrated that the incidence of clinically significant weight gain 


(≥7%) was not significantly different in the 30 mg and 10 mg aripiprazole arms compared with 


placebo at week 4 and remained low over time. The ERG noted however that a there was a 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (MS page 122). 


 There were no increases in serum prolactin level, with prolactin levels in all treatment groups 


falling over the duration of the 30-week study.  


 In contrast, somnolence and EPS occurred more frequently in patients receiving aripiprazole than 


placebo.  


 Study NCT00116259
1
 established the same safety profile for aripiprazole as study 


NCT00110461
21


, with no significant differences in weight gain or BMI between treatment groups, 


and increases in somnolence and EPS in the aripiprazole arms compared with placebo.  


 The CHMP limited the indication for aripiprazole to adolescents aged 13 or over due to safety 


concerns in younger patients. 


 


Subgroup analyses of trial NCT00110461 
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Age subgroup 


The MS reports safety subgroup analysis by age at week 12 (pages 129-132). The data for mean 


weight change (kg) from baseline by age group (week 12) and BMI (kg/m
2
), mean changes from 


baseline by age group (week 12) are also presented (MS pages 131/132). The MS states (page 129) 


that these data are the basis of the CHMP’s decision to limit the indication for aripiprazole in 


paediatric bipolar I disorder to adolescents aged 13 and over. The number of patients in each arm of 


the trial who are reported to be aged between 13 and 17 , and therefore within the licensed population, 


is 65 in the 10mg  aripiprazole arm; 59 in the 30mg aripiprazole arm and 58 in the placebo arm in 


both the baseline OC and LOCF analysis (Table 16). These numbers add up to 182 patients. The 


number of patients reported in the LOCF analysis in the 10-12 age subgroup adds up to a total of 107. 


Therefore as the total number of patients in the trial is 296 it is evident that not all patients are 


included, as seven patients are missing from this LOCF age subgroup analysis. Using the subgroup 


analysis total number of included patients of 289, the percentage of patients who are in the 13-17 age 


subgroup is 63%. 


 


Table 16: Mean weight change (in kg) from baseline by age group (week 12) as presented 


in the MS 


Visit/week 10-12 years 13-17 years 


 Aripip 10 


mg 


Aripip 30 


mg 


Placebo Aripip 10 


mg 


Aripip 30 


mg 


Placebo 


N Mean N Mean N Mean N Mean N Mean N Mean 


Observed Cases (OC) 


Baseline 32  40  39  66  59  58  


Week 4 26 1.2 31 1.4* 26 0.4 49 0.6 42 0.9 39 0.7 


Week 12 16 2.8 16 4.0* 7 0.8 33 2.6* 25 2.1 14 0.2 


LOCF 


Baseline 32  40  39  66  59  58  


Week 4 30 0.9 39 1.2 37 0.3 65 0.4 57 0.7 55 0.7 


Week 12 30 2.2* 39 2.6** 37 0.4 65 1.6* 57 1.3 55 0.5 


* p < 0.05, ** p < 0.001 vs. Placebo (Aripiprazole 10 mg and Aripiprazole 30 mg treatment group) 
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Table 17: Body mass index (kg/m
2
), mean changes from baseline by age group (week 12) as 


presented in the MS 


Visit/week 10-12 years 13-17 years 


 Aripip 10 


mg 


Aripip 30 


mg 


Placebo Aripip 10 


mg 


Aripip 30 


mg 


Placebo 


N Mean N Mean N Mean N Mean N Mean N Mean 


OC 


Baseline 32  40  39  66  59  58  


Week 4 26 0.5 30 0.5* 26 0.0 49 0.1 42 0.2 39 0.2 


Week 12 16 0.9 16 1.4* 7 0.0 33 0.8* 25 0.4 14 0.0 


LOCF 


Baseline 32  40  39  66  59  58  


Week 4 30 0.3 38 0.5* 37 -0.0 65 0.0 57 0.1 55 0.2 


Week 12 30 0.7* 38 0.9** 37 0.0 65 0.4 57 0.3 55 0.1 


* p < 0.05, ** p < 0.001 vs. Placebo (Aripiprazole 10 mg, and Aripiprazole 30 mg treatment group) 


 


Tables 16 and 17 show that in the 10-12 age subgroup, there were significant increases from baseline 


in weight and BMI measurements in the aripiprazole 30mg treatment arm at 4 and 12 weeks. There 


were also significant increases in weight and BMI measurements in the aripiprazole 10mg treatment 


arm using the LOCF analysis. 


 


Comorbid ADHD subgroup 


Table 18 presents the number of patients with and without current comorbid ADHD by age subgroup 


(MS page 85). Table 18 presents the LOCF data for the mean change from baseline by age group 10-


12. 13-14 and 15-17 for YMRS total score (MS page 86). The MS states that the CHMP reviewed 


subgroup data and concluded that the presence of any comorbidity, including ADHD, did not seem to 


influence the YMRS changes with aripiprazole at weeks 4 and 12 (MS page 18). 


 


Table 18: Number of patients with or without current comorbid ADHD separated by age 


group as presented in the MS 


 


10 - 12 years 


13 - 14 


years 


15 - 17 


years 


Total  


(10 - 17 


years) 


Patients with current comorbid 


ADHD 
67 33 39 139 


Patients without current 


comorbid ADHD 
22 30 40 92 


 


It is noted by the ERG from Table 18 that the total number of patients included is 231, whilst the 


number of patients in the study is 296. Therefore there are 65 patients (22%) not included in the 


ADHD subgroup analysis presented by the manufacturers whose comorbid-ADHD status is unknown. 


The number reported to have comorbid ADHD in Table 17 is 139 which is 60.2% of the 231 patients 







   
 
 


   


64 


 


included in this analysis. However the MS states on page 139 that “NCT00110461 allowed the 


participation of patients with comorbidities such as ADHD (153 patients, 51.7%)”.  There is therefore 


discrepancy in the MS surrounding the number of patients in trials NCT00110461
21


 with comorbid 


ADHD as well as a proportion of missing data on this baseline characteristic. 
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Table 19: Patients with and without current ADHD: mean change from baseline by age group 10-12. 13-14 and 15-17 for YMRS total score 


(LOCF) as presented in the MS 


Visit/ Week 
10 – 12 years (N=89) 13 – 14 years (N=63) 15 – 17 years (N=79) 


ARI 


10 mg 


ARI 


30 mg Placebo 


ARI 


10 mg 


ARI 


30 mg Placebo 


ARI 


10 mg 


ARI 


30 mg Placebo 


N 
 


LS Mean 
N 


 


LS Mean 


N 


 


 


LS 


Mean 


N 


 


LS 


Mean 


N 


 


LS 


Mean 


N 


 


LS 


Mean 


N 


 


LS 


Mean 


N 


 


LS 


Mean 


N 


 


LS 


Mean 


Current ADHD 


Week 4 21 -15.32** 25 -15.51** 20 -2.28 7 -12.63 11 -17.57* 15 -9.43 16 -16.14 12 -15.15 11 -9.46 


Week 12 21 -13.95* 25 -16.27** 21 -5.48 7 -15.61 11 -18.39* 15 -7.50 16 -17.55 12 -16.15 11 -9.13 


No ADHD 


Week 4 6 -14.96 8 -15.11* 8 -7.42 15 -12.55 7 -12.84 8 -9.74 16 -12.34 15 -14.80 9 -12.17 


Week 12 6 -16.67* 8 -16.23* 8 -8.64 15 -14.98 7 -13.00 8 -8.16 16 -15.84 15 -12.32 9 -12.86 


* p < 0.05, ** p < 0.001 vs. Placebo 
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The data in Table 19 indicate that the majority of statistically significant differences between 


aripiprazole and placebo in YRMS total score were in those with current ADHD. Trial 


NCT00116259
1
 (Tramontina et al., 2009


1
) included 43 patients all of whom had comorbid 


ADHD. Within the study period no concomitant medication was allowed; one rationale for 


this study was that the “proposed mechanism of action of aripiprazole suggests that it might 


work for both conditions”. Tramontina et al., 2009
1
) report that patients taking aripiprazole 


showed a significant reduction in YMRS scores from baseline to Week 6 compared with 


placebo group (27.22 vs. 19.52, F = 5.87; P =.02; effect size = 0.80; 95% CI 0.15 to 1.41). It 


is stated on page 85 of the MS that ADHD medication was permitted at week 12. It is possible 


that the YMRS response in the small number of 15 to 17-year-olds without ADHD may be 


mediated by nonspecific effects such as regression to the mean or ADHD treatment permitted 


in trial NCT00110461
21


 for those with comorbid ADHD, However as the current data are 


post-hoc; from a small patient number and potentially confounded by the LOCF analyses, it 


means that no definitive conclusion can be made 


 


Health-related quality of life 


Health-related quality of life (HRQoL) was measured by the PQ-LES-Q in trial 


NCT00110461
21


 although this outcome was not stated a priori on the clinicaltrial.gov register 


for the trial. The MS reports (page 82) that while the results did not reach statistical 


significance, both aripiprazole arms demonstrated a trend for improvement relative to 


placebo. HRQoL was not reported for trial NCT00116259.
1
 No preference-based measures of 


health-related quality of life for paediatric bipolar disorder were used identified in the MS. 


 


Role of caregiver in management of paediatric bipolar I disorder 


Although not specified in the decision problem, clinical advisors to the ERG highlighted that 


discussion of the role of the family/ caregiver in the patient’s management of their illness 


including medication adherence as well as identifying prodromal symptoms prior to acute 


episodes is lacking in the MS. Moreover, as the population included in the RCTs are more 


likely to be outpatients than in the UK, the impact of the family’s role in management of 


patients’ recovery is even more relevant. 


 


Impact on family/caregiver 


Although not specified in the decision problem, clinical advisors to the ERG highlighted that 


discussion of the impact of acute manic and mixed episodes in bipolar I disorder on the 


patient’s family or caregiver is lacking in the MS. Page 139 of the MS acknowledges that 
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caregiver outcomes, such as caregiver quality of life, were not measured. The impact of the 


burden of this illness to the caregivers cannot be evaluated in this assessment. 


 


4.2.7 Meta-analysis: aripiprazole versus placebo 


A meta-analysis of NCT00110461
21


 (pooled 10-30 mg dose) and NCT00116259
1
 (20 mg dose 


aripiprazole) was performed (MS page 89). Results were not provided as forest plots for the 


meta-analysis. The manufacturers concluded from their analysis that: 


 The meta-analysis found aripiprazole to still be statistically significantly superior to 


placebo in inducing symptomatic response (as measured by >50% change in YMRS 


score) at weeks 1, 2 and 4, but not at week 3.  


 The meta-analysis found aripiprazole to be associated with a statistically significant 


higher rate of EPS than placebo, but not of somnolence.  


 However, the small size of study NCT00116259
1
 and the different patient population 


from the pivotal aripiprazole study (includes bipolar II disorders and restricted to 


patients with ADHD) means that the results are of limited use. 


 


4.3 Clinical efficacy: systematic review of comparators 


4.3.1 Inclusion/Exclusion Criteria 


The inclusion criteria used in the selection of evidence for the systematic review of clinical 


effectiveness for the comparators were presented in the MS (pages 94/95). The MS reports 


that each review was performed independently by two reviewers, who then came to a 


consensus on the results. Details of the inclusion and exclusion criteria applied in the MS are 


presented in Table 20.
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Table 20: Inclusion criteria for study selection in the systematic review of clinical 


evidence for the treatment of acute manic and mixed episodes in bipolar 


I disorder in children and adolescents with comparators 


RCT Evidence Inclusion Criteria 


 Patients with manic or mixed episodes of bipolar I disorder only 


 All patients aged ≤18 


 Randomised controlled trial 


 At least one of the interventions studied must be an atypical antipsychotic (risperidone, 


quetiapine or olanzapine) other than aripiprazole 


 Studies must provide sufficient detail regarding methods and results to enable the 


methodological quality of the study to be assessed and the study’s data and results must 


be extractable 


 English language only 


 


Non RCT Evidence Inclusion Criteria 


 As above except that non-randomised controlled trials included which still evaluate the 


effectiveness of interventions (acceptable study designs: prospective cohort study, 


retrospective chart/database review 


 


No additional justification to the information provided in Table 20 for the inclusion and 


exclusion criteria was provided in the MS. A flow diagram depicting the study selection 


process was provided (MS page 96). 


 


The inclusion criteria for the review appeared reasonable and relevant to the decision 


problem.  


 


4.3.2 Identified studies  


The review of clinical effectiveness evidence for comparators in the MS identified the 


following studies: 


 







   
 
 


   


69 


 


 


Table 21: Table of studies identified by the manufacturers for inclusion in the 


network meta-analysis of atypical antipsychotics 


Study 


name  


Intervention Comparator Population 


Haas 


2009
54


 


 


 


Risperidone 


 


Dose: 0.5 mg–2.5 


mg or 3-6 mg 


 


Duration: 3 weeks 


 


Design: Double 


blind RCT 


Placebo N= 169 


(0.5 mg–2.5 mg n=50; 


3-6 mg n=61; 


placebo n=58) 


 


Age: 10-17 years  


 


Diagnosis: DSM-IV criteria for bipolar I 


disorder, current episode manic or mixed 


(confirmed by K-SADS-PL). 


Patients with co-occurring ADHD or DBD 


were also included 


Patients must have had a total score of ≥20 


YMRS at screening and baseline. 


Study 


149
53


 


 


 


Quetiapine 


 


Dose: 400mg or 


600mg 


 


Duration:3 weeks 


 


Design: Double 


blind RCT 


Placebo N= 284  


(400mg n= 95;  


600mg n= 98 


placebo n=91) 


 


Age: 10-17 years  


 


Diagnosis: Included children and 


adolescents (10 to 17 years, inclusive) with 


mania. 


Tohen 


2007
22


 


 


 


Olanzapine 


 


Dose: 2.5-20mg 


 


Duration: 3 weeks 


followed by 26 


weeks extension 


phase 


 


Design: Double 


blind RCT 


Placebo N= 161 


(2.5-20mg n=107; 


placebo n=54) 


 


Age: 13-17 years 


 


Diagnosis: All subjects met diagnostic 


criteria for manic or mixed bipolar episodes 


(with or without psychotic features) 


according to the DSM-IV. Subjects could be 


inpatients or outpatients with a total score of 


≥20 on the Adolescent Structured YMRS. 


Pavuluri 


2010
55


 


Risperidone plus 


placebo 


 


Dose: 0.5-2.0 mg 


 


Duration: 6 weeks 


 


Design: Double 


blind RCT 


Divalproex 


plus 


placebo 


 


Dose: 15 


mg/kg 


N= 66 


(risperidone n= 33; 


divalproex n= 33 


 


Age: 8-18 years 


 


Diagnosis: A DSM-IV diagnosis of bipolar 


disorder Type I (mixed or manic) 


Geller 


2012
52


 


Risperidone 


 


Lithium or 


divalproex 


N= 279 


(Risperidone n=89; 







   
 
 


   


70 


 


Dose: 4-6mg 


 


Duration: 8 weeks 


 


Design: 


Controlled, 


randomised, no-


patient-choice 


parallel 


comparison study 


sodium 


 


Doses: 


Lithium 


1.1-1.3 mg 


Divalproex 


sodium 


110-125 


μg/mL 


lithium n=90; 


divalproex sodium n=100) 


 


Age: 6.0 - 15.11 years 


 


Diagnosis: DSM-IV diagnosis of bipolar I 


disorder manic or mixed episode for at least 


4 consecutive weeks immediately preceding 


baseline. 


 


Of the 5 identified studies, the Haas 2009
54


; study 149
53


 and Tohen 2007
22


 studies were 


included in the network meta-analysis. The MS states that the Pavuluri 2010
55


 study was 


excluded as it was a small study and it increased uncertainty in the meta-analysis (page 103). 


The Geller 2012
52


 study was excluded because it was not placebo-controlled and increased 


uncertainty in the meta-analysis. The Pavuluri 2010
55


 and Geller 2012
52


 studies include the 


mood stabiliser divalproex sodium as a comparator which, as stated in the decision problem 


(ERG Section 3.3), is not a relevant comparator to antipsychotics. This limits the 


generalisability of these two studies to the five studies (Haas 2009
54


; Study 149
53


; Tohen 


2007
22


; NCT00110461
21


 and NCT00116259
1
) included in the network meta-analysis which 


compare antipsychotic treatment with placebo. The ERG notes that the trial population in the 


Geller 2012 study is markedly different to the other included trials in terms of the method of 


enrolment into the study; lower mean age; significant age difference between treatment arms; 


high comorbid ADHD prevalence; high number of rapid cycling bipolar disorder; discrepant 


definition of rapid cycling bipolar disorder; and the number of patients experiencing mixed 


episodes (discussed in detail in Section 4.3.4 of this report). The ERG considers the exclusion 


of the Geller and the NCT00116259
1
 trials to be appropriate, although do not deem the reason 


for excluding Pavuluri to be appropriate. However, the inclusion of the Pavuluri study would 


have little impact on the conclusions from the network meta-analysis since it is between 


risperidone and divalproex sodium and would have little effect on the relative efficacies of the 


antipsychotics. The manufacturers conducted sensitivity analyses including NCT00116259
1
; 


Pavuluri 2010
55


 and Geller 2012.
52


 


 


4.3.3 Studies omitted from the review 


Two studies which appeared relevant to the decision problem were identified from the 


updated searches performed by the ERG. One study record related to an abstract by Cubells et 


al., (2011)
62


. This was an RCT which compared risperidone and divalproex in paediatric 


bipolar disorder. However the abstract for the study did not specify the inclusion of bipolar I 


disorder patients only and may have included bipolar II patients. As this information is not 
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explicitly stated it is unclear whether the study would qualify for inclusion in the network 


meta-analysis in the MS according to their criteria.  


 


Another study by Macmillan et al., (2008)
63


 also compared risperidone and divalproex for 


paediatric bipolar disorder. However this was a retrospective chart review of children aged 5-


14 and would not have qualified for inclusion in the network meta-analysis. The abstract 


sourced for this study record also did not specify that only bipolar I patients were included.  


 


4.3.4 Summary and critique of effectiveness evidence from trials of comparators 


The inclusion and exclusion criteria for the studies of comparator (MS page 61) are shown in 


Table 22. 
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Table 22: Inclusion/exclusion criteria used in study selection for studies used in the network meta-analysis presented in MS and modified by 


ERG 


 Haas 2009
54


 Study 149
53


 Tohen 2007
22


 Pavuluri 2010
55


 Geller 2012
52


 


Inclusion 


Criteria 


Age 10–17 years 


inclusive;  


inpatients or outpatients;  


DSM-IV criteria for 


bipolar I disorder, 


current episode manic or 


mixed (confirmed by K-


SADS-PL); medically 


stable as determined by 


investigator; co-


occurring ADHD or 


DBD permitted; total 


score of ≥20 YMRS at 


screening and baseline 


Age 10-17 years, 


inclusive;  documented 


clinical diagnosis of 


Bipolar I mania 


 


Aged 13-17 years; inpatients 


or outpatients; diagnostic 


criteria for manic or mixed 


bipolar episodes (with or 


without psychotic features) 


according to the DSM-IV; 


total score of ≥20 on the 


Adolescent Structured YMRS 


 Aged 8-18 years old; DSM-IV 


diagnosis of bipolar I disorder 


(mixed or manic episode); 


medication free or currently 


clinically unstable on 


medication justifying 


termination of the ineffective 


regimen;  ADHD were included 


if present 


 


Aged 6-15 years inclusive;  


outpatients; DSM-IV 


diagnosis of bipolar I 


disorder manic or mixed 


episode for at least 4 


consecutive weeks 


immediately preceding 


baseline; CGAS score of 60 


or less at baseline; good 


physical health; comorbid 


ADHD, ODD and conduct 


disorders allowed;  suicidal 


ideation allowed is no 


imminent risk 


Exclusion 


Criteria 


Known intellectual 


impairment 


Patients (female) must 


not be pregnant or 


lactating; known 


intolerance or lack of 


response to previous 


treatment with 


quetiapine; previously 


participated in this 


study 


Prior nonresponse to 


olanzapine; treatment within 


the previous 30 days with an 


experimental medication not 


available for clinical use; 


serious suicidal risk; clinically 


significant abnormal 


laboratory values at baseline; 


DSM-IV-TR substance 


dependence (except nicotine 


and caffeine) within the past 


30 days; treatment with a 


long-lasting neuroleptic within 


14 days prior to randomisation 


 Active substance abuse based 


on DSM-IV criteria; serious 


medical problems 


 history of allergy to risperidone 


or divalproex; presence of 


autism, non-affective psychotic 


disorders or any other 


psychiatric disorder requiring 


pharmacotherapy 


 


IQ of less than 70; lifetime 


history of schizophrenia; 


pervasive developmental 


disorder or major medical or 


neurological disease; 


substance use dependency; 


alcohol or drug abuse within 


the past 4 weeks; pregnancy; 


sexually active and not using 


contraceptives; nursing 
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Baseline characteristics of included studies for comparator studies are presented in Table 23 (MS pages 101/102). As the age of patients included in the Tohen 


2007 study is higher than the other studies (13-17 years), the mean age of patients is correspondingly higher than the other studies (15 years). 


 


Table 23: Characteristics of participants in the included studies across the randomised groups as presented in the MS  


Haas 2009
54


 


Baseline characteristic 


Placebo Risperidone 0.5-2.5mg daily Risperidone 3-6 mg daily p-value 


N N=58    


Median age (years) ± SD 13.0 (10-17) 13.0 (10-17) 13.0 (10-17)  


Gender (% male) 48 56 43  


Mean age at onset (years) ± SD     


Mean duration of bipolar disease 


(years) ± SD 


    


YMRS total score, mean ± SD 31.0 (7.5) 31.1 (6.0) 30.5 (6.9)  


Weight, mean ± SD, kg     


BMI, mean ± SD, kg/m
2 


    


Study 149
53


 


Baseline characteristic 


Placebo Quetiapine 400 mg Quetiapine 600 mg p-value 


N N=89 N=93 N=95  


Mean age (years) ± SD 13.11 (2.16) 13.15 (2.18) 13.31 (2.14)  


Gender (% male) 50.5% 57.9% 60.7%  


Mean age at onset (years) ± SD     


Mean duration of bipolar disease 


(years) ± SD 


    


YMRS total score, mean ± SD 31.3 (7.1) 30.6 (6.04) 31.7 (5.59)  


Weight, mean ± SD, kg 59.71 (18.08) 60.08 (17.83) 62.48 (19.42)  


BMI, mean ± SD, kg/m
2 


23.5 (5.31) 23.38 (4.77) 24.14 (5.67)  


Tohen 2007
22


 


Baseline characteristic 


Placebo Olanzapine 2.5-20.0 mg/day  p-value 


N 54 107  - 


Mean age (years) ± SD 15.4±1.2 15.1±1.3  0.250 


Gender (% male) 44.4 57.0  0.13 


Mean age at onset (years) ± SD 11.5±3.1 10.9±3.3  0.331 
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Mean duration of bipolar disease 


(years) ± SD 


NR NR  NR 


YMRS total score, mean ± SD NR NR  NR 


Weight, mean ± SD, kg NR NR  NR 


BMI, mean ± SD, kg/m
2 


NR NR  NR 


Pavuluri 2010
55


 


Baseline characteristic 


Divalproex 15 mg/kg/day 


plus placebo 


Risperidone 0.5-2.0 mg/day 


plus placebo 


 p-value 


N 33 32  - 


Mean age (years) ± SD 11.23±3.50 10.47±3.18  NR 


Gender (% male) 57.6% 62.5%  NR 


Mean age at onset (years) ± SD NR NR  NR 


Mean duration of bipolar disease 


(years) ± SD 


NR NR  NR 


YMRS total score, mean ± SD NR NR  NR 


Weight at baseline 


Normal, n (%) 


Overweight, n (%) 


 


29 (87.9%) 


30 (93.8%) 


 


4 (12.1%) 


2 (6.3%) 


 NR 


BMI, mean ± SD, kg/m
2 


NR NR  NR 


Geller 2012
52


 


Baseline characteristic 


Risperidone 4-6 mg/day Lithium 1.1-1.3 mEq/l/day Divalproex sodium 111-125 


μg/ml/day 


p-value 


N 89 90 100 - 


Mean age (years) ± SD 11.0 (3.0) 9.7 (2.7) 9.7 (2.4) NR 


Gender (% male) 47.2% 58.9% 44.0% NR 


Mean age at mania episode onset 


(years) ± SD 


5.8 (2.9) 5.0 (2.7) 5.0 (2.2) NR 


Mean duration of bipolar disease 


(years) ± SD 


NR NR NR NR 


YMRS total score, mean ± SD NR NR NR NR 


Weight, mean ± SD, kg 40.7 (18.4) 40.2 (17.2) 38.5 (14.9) NR 


BMI, mean ± SD, kg/m
2 


19.1 (4.5) 19.6 (4.3) 19.4 (3.8) NR 
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Data on the number of participants who were in mixed or manic states were not provided by 


the manufacturers therefore the ERG sought the relevant information from the published 


papers. Table 24 shows the number of patients included in the studies of comparators who 


were reported to be in mixed or manic states.  


 


Table 24: Manic and mixed state status at baseline in studies for comparators 


Current 


episode at 


baseline, n (%) 


Haas 


2009
54


 


(n=169) 


Study 


149
53


 


(n =277 ) 


Tohen
22


 


(n = 161) 
Pavuluri


55
 


(n= 65) 
Geller


52
 


(n= 279) 


Mixed NR (64%) 5 (1.8%) 107 (66.5%) 23 (35.9%) 272 (97.5%) 


Manic NR 272 


(98.2%) 


NR 43 (67.2) NR 


 


Data on the number of participants who were rapid cyclers were not provided by the 


manufacturers therefore the ERG sought the relevant information from the published papers. 


Table 25 shows the number of patients included in the studies of comparators who were 


reported to be in rapid cyclers. However the definition of “rapid cyclers” is not reported 


consistently across studies. Only the Tohen 2007
22


 study used the DSM-IV criteria of rapid 


cycling which is defined as patients who have experienced four or more manic, hypomanic or 


mixed episodes during the previous year. Geller 2012
52


 defined rapid cyclers as “daily rapid 


cyclers” which would not fit the DSM-IV criteria. Rapid cycling is not defined in the Pavuluri 


2010.
55


 Study 149
53


 and the Haas 2009
54


 study do not report data on rapid cyclers. 


 


Table 25: Rapid cyclers at baseline in studies for comparators 


Rapid 


cycling, n 


(%) 


Haas 2009
54


 


(n=169) 
Study 149


53
 


(n =277 ) 
Tohen 


2007
22


 


(n = 161) 


Pavuluri 


2010
55


 


(n= 65) 


Geller 2012
52


 


(n= 279) 


Yes NR NR 144 (89.4%) 52 (81.2%) 277 (99.3%)† 


* Rapid cycling defined by DSM-IV criteria as patients who experience four or more manic, hypomanic or mixed episodes 


during the previous year 
†Defined as “daily rapid cycling” 


 


4.3.5 Validity assessment for each relevant trial. 


The YMRS is used as the primary efficacy outcome for the Haas 2009
54


; Study 149
53


; Tohen 


2007
22


; and Pavuluri 2010
55


 studies. The Geller 2012
52


 study employs the Clinical Global 


Impressions for Bipolar Illness Improvement Mania (CGI-BP-IM) scale. The ERG is satisfied 


that the outcome measures investigated across the included studies for comparators in the MS 


ensure are internally valid. 
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Quality assessment was undertaken in summary form by the manufacturers using the 


suggested format in the NICE specification for manufacturer/sponsor submission of evidence 


template for the Haas 2009
54


; Study 149
53


 and Tohen 2007
22


 studies (MS page 103) and in full 


in Appendix 9.5 (MS pages 273-275). Table 26 presents a summary of quality assessment for 


these three included studies. Quality assessment for the Pavuluri 2010
55


 and Geller 2012
52


 


studies is presented in summary form in appendix 9.19 (MS pages 323/324).  


 


Table 26: Quality assessment results of the studies of comparators  


Trial no. (acronym) Haas 


2009
54


 


Study 


149
53


 


Tohen 


2007
22


 


Pavuluri 


2010
55


 


Geller 


2012
52


 


Was randomisation carried 


out appropriately? 


Not clear Not clear Not clear  Not clear Yes 


Was the concealment of 


treatment allocation 


adequate? 


Not clear Not clear Not clear Yes No 


Were the groups similar at 


the outset of the study in 


terms of prognostic factors?  


Yes Yes Yes  No No 


Were the care providers, 


participants and outcome 


assessors blind to treatment 


allocation? 


Not clear Not clear Not clear  Yes No 


Were there any unexpected 


imbalances in drop-outs 


between groups? 


Yes Yes Yes Yes Yes 


Is there any evidence to 


suggest that the authors 


measured more outcomes 


than they reported? 


No Yes No 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. 


 


Yes  Yes Yes 


 


As evidenced by Table 26, the MS states that there is evidence that Study 149
53


 measured 


more outcomes than they reported. All included trials also report that they did an intention to 


treat analysis.  


 


Comparability of studies identified in the network meta-analysis 


Selection of patients 


The proportion of patients screened for eligibility into the trial and the proportion of patients 


enrolled for inclusion varied between studies included in the network meta-analysis. A very 
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low number of patients who were screened for eligibility Geller 2012
52


 were included in the 


final study. Table 27 shows the numbers who were screened and the numbers who were 


subsequently included across studies in the NMA. One likely reason for the low percentage of 


patients enrolled in Geller 2012
52


 is because recruitment for the study was performed through 


media advertisements as well as through clinical referral. Additionally patients included in 


Geller 2012
52


 were all treatment naïve to antipsychotics. Study 149
53


 does not report how 


many patients were screened for eligibility prior to enrolment. Recruitment is not described in 


Haas 2009
54


; Tohen 2007
22


; or Pavuluri 2010
55


 however the percentage of patients enrolled in 


the study following screening is consistent and suggests that like trial NCT00110461, 


recruitment was from clinical referral.  


 


Table 27: Number of patients screened and subsequently enrolled in studies Haas 


2009
54


; Study 149
53


; Tohen 2007
22


; Pavuluri 2010
55


; Geller 2012
52


; 


NCT00110461
21


 and NCT00116259
1
 


 Number of patients 


screened 


Number of patients 


enrolled 


% of patients 


enrolled from 


screening 


Haas 2009
54


 237 170 71.7% 


Study 149
53


 NR 283 NR 


Tohen 2007
22


 214 161 75.2% 


Pavuluri 2010
55


 108 66 61.1% 


Geller 2012
52


 5671 290 5.1% 


NCT00110461
21


 413 296 71.7% 


NCT00116259
1
 710 43 6.05% 


 


 


Comorbid ADHD 


The number of patients with comorbid ADHD in the trials included in the network meta-


analysis varied between studies. Table 29 shows the number of patients reported to have 


comorbid ADHD in the Haas 2009
54


; Study 149
53


; Tohen 2007
22


; Pavuluri 2010
55


 and Geller 


2012
52


 studies. Study 149
53


 and Geller 2012
52


 have very high numbers of comorbid ADHD in 


their included patients. Haas 2009
54


 and Study 149
53


 have similar levels of comorbid ADHD 


to trial NCT0011461 which was 51.7%. Pavuluri 2010
55


 has a much lower percentage of 


patients with comorbid ADHD. 
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Table 28: Number of patients with comorbid ADHD in studies Haas 2009
54


; Study 


149
53


; Tohen 2007
22


; Pavuluri 2010
55


 Geller 2012
52


; NCT00110461
21


 and 


NCT00116259
1
 


 Patients with comorbid ADHD 


n/N 


Patients with comorbid ADHD 


% 


Haas 2009
54


 85/169 50.3% 


Study 149
53


 124/277 44.8% 


Tohen 2007
22


 159/161 98.8% 


Pavuluri 2010
55


 12/65 18.5% 


Geller 2012
52


 259/279 92.8% 


NCT00110461
21


 NR 57.1% 


NCT00116259
1
 43/43 100% 


 


 


Attrition 


 


The number of patients who dropped out of the trials identified in the network meta-analysis 


by the acute phase study endpoint is presented in Table 30. The levels of attrition are 


relatively comparable between studies Study 149
53


; Tohen 2007
22


; Pavuluri 2010
55


; Geller 


2012
52


 and NCT00110461
21


 however the level of attrition is somewhat lower for Haas 2009
54


  


in the risperidone 0.5 mg–2.5 mg treatment arm. The number of patients reported  to have 


dropped out of the NCT00116259
1
 trial are low however the number of patients included in 


this study is small and therefore this level of attrition cannot easily be compared. 
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Table 29: Number of drop outs at end of the trial in studies Haas 2009
54


; Study 


149
53


; Tohen 2007
22


; Pavuluri 2010
55


 Geller 2012
52


; NCT00110461
21


 and 


NCT00116259
1
 


Haas 2009
54


 


N=169 


Risperidone  


0.5 mg–2.5 mg n=50 


Risperidone  


3-6 mg n=61 


Placebo n=58 


Dropped out by 3 weeks 


5/50 (10%) 15/61 (24.6%) 12/58 (20.7%) 


Study 149
53


 


N=284 


Quetiapine 400mg n= 


95 


Quetiapine 600mg 


n= 98 


Placebo n=91 


Dropped out by 3 weeks 


19/95 (20.0%) 18/98 (18.4%) 25/91 (27.5%) 


Tohen 2007
22


 


N=161 


 


Olanzapine 2.5-20mg n=107 Placebo n=54 


Dropped out by 3 weeks 


22/107 (20.6%) 19/54 (35.2%) 


Pavuluri 2010
55


 


N=66 


Risperidone 0.5-2.0 mg plus placebo n= 33 


 


Divalproex15 mg/kg plus 


placebo n= 33 


Dropped out by 6 weeks 


6/33 (18.2%) 16/33 (48.5%) 


Geller 2012
52


 


N=279 


Risperidone 4-6mg 


n=89 


Lithium 1.1-1.3 mg 


n=90 


Divalproex sodium 110-


125 μg/mL n=100 


Dropped out by 8 weeks 


14/89 (15.7%) 32/90 (35.5%) 26/100 (26%) 


NCT00110461
21


 


N= 296 


Aripiprazole 10mg 


n/N (%) 


Aripiprazole 30mg 


n/N (%) 


Placebo 


n/N (%) 


Dropped out by 4 weeks 


14/98 (14.3%) 22/99 (22.2%) 23/99 (23.2%) 


Dropped out by 12 weeks 


NR* NR* NR* 


Dropped out by 30 weeks 


64/98 (65.3%) 77 (77.7%) 87 (87.9%) 


NCT00116259
1
 


N= 43 


Aripiprazole 20mg 


n/N (%) 


Placebo 


n/N (%) 


 


Dropped out by 6 weeks 


1/18 (5.5%) 1/25 (4%)  


 


 


4.3.6 Outcomes 


Outcome time points 


The three included trials (Haas 2009
54


; Study 149
53


; Tohen 2007
22


) report change from 


baseline at 3 weeks YMRS. The Pavuluri 2010
55


 reported YMRS at 6 weeks and the Geller
52


 


study reported CGI-BP-IM at 8 weeks. 
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Table 30:  Relevant outcomes from Haas 2009
54


, Study 149
53


 and Tohen 2007
22


 as presented in the MS (pages 104-106) 


Haas 200954 


Placebo 
Risperidone 0.5-2.5 mg 


daily 
Risperidone 3-6 mg daily p value vs. placebo 


N Value N Value N Value 
 


YMRS response 


(≥50% reduction 


from baseline in 


total YMRS) 


% at Week 1 58 8.8 50 29.2 61 20.3  


% at Week 2 58 26.3 50 57.1 61 61.7  


% at Week 3 58 26.3 50 59.2 61 63.3 


Risperidone 0.5-2.5 


mg: p=0.002 


 


Risperidone 3-6 mg: 


p<0.001 


Discontinuation 


rate 
n (%) at Week 3 58 12 (20.7) 50 5 (10.0) 61 15 (24.6)  


Extrapyramidal 


symptoms 
% at Week 3 58 5 50 8 61 25  


Somnolence n (%) at Week 3 58 11 (19) 50 21 (42) 61 34 (56)  


Clinically 


significant weight 


gain 


% at Week 3 58 5.3 50 14.3 61 10  


Clinically 


significant 


increase in 


prolactin 


% at Week 3 
Males: 26 


Females: 27 


Males: 0 


Females: 0 


Males: 24 


Females: 21 


Males: 0 


Females: 


23.8 


Males: 20 


Females: 33 


Males: 5 


Females: 


36.4 
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Study 14953 
Placebo Quetiapine 400 mg Quetiapine 600 mg p value vs. placebo 


N Value N Value N Value  


YMRS response  


n (%) at Week 1        


n (%) at Week 2        


n (%) at Week 3 89 37 93 64 95 58 


Quetiapine 400 mg: 


p=0.001 


 


Quetiapine 600 mg:  


p=0.005 


Discontinuation 


rate 
n (%) at Week 3 90 25 (27.5) 95 19 (20.0) 98 18 (18.4)  


Extrapyramidal 


symptoms 
n (%) at Week 3 90 1 (1.1) 193 


7 (3.6) – 


quetiapine 


400 mg and 


600 mg 


pooled 


results 


  


 


Somnolence n (%) at Week 3 165 14 (8.5) 340 100 (29.4)    


Clinically 


significant weight 


gain 


n (%) at Week 3  0  


12 - 


quetiapine 


400 mg and 


600 mg 


pooled 


results 


  


 


Clinically 


significant 


increase in 


prolactin 


n (%) at Week 3  
Males: 4 


Females: 0 
 


Males: 13.4 


Females: 8.7 
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Tohen 200722 
Placebo 


Olanzapine 2.5-20.0 


mg/day 
 p value vs. placebo 


N Value N Value    


YMRS response 


n (%) at Week 1 54 11.6% 105 27.1% - - ˂0.05 


n (%) at Week 2 54 16.8% 105 47.0% - - ˂0.05 


n (%) at Week 3 54 22.2% 105 48.6% - - 0.002 


Discontinuation 


rate 
n (%)  54 35.2% 107 20.6% - - NR 


Any 


extrapyramidal 


symptom event  


n (%) at Week 3 54 NR 107 NR - - NR 


Somnolence n (%) at Week 3 54 NR 107 NR - - NR 


Clinically 


significant weight 


gain (≥7%) 


n (%) at Week 3 54 1.9% 107 41.9% - - NR 


Clinically 


significant 


increase in 


prolactin 


n (%) at Week 3 54 2.2% 107 46.7% - - NR 
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4.4  Results of the network meta-analysis 


Statistical analyses 


An indirect comparison between aripiprazole; risperidone; quetiapine; and olanzapine was performed 


via a network meta-analysis of the trials: NCT00110461
21


; Haas 2009
54


; Study 149
53


 and Tohen 


2007
22


 studies. Figure 1 presents the studies identified in the MS for inclusion in the indirect 


comparison. 


 


Figure 1: A schematic of the network meta-analysis employed in the MS, produced by the 


ERG 


 


In the manufacturers’ base case analysis, the Haas 2009
54


; Study 149
53


, Tohen 2007
22


 and trial 


NCT00110461 (Findling 2009
64


) studies were included in the network meta-analysis. The MS states 


that the Pavuluri 2010
55


 study was excluded as it was a small study and that the Geller 2012
52


 study 


was excluded because it was not placebo-controlled and their inclusion increased uncertainty in the 


meta-analysis without adding further significant information (page 103). The MS additionally stated 


that the trial NCT00116259
1
  was excluded because it evaluated the use of aripiprazole in a very 


specific population of children and adolescents with bipolar disorder comorbid with ADHD and 


patients with bipolar II disorder. The manufacturers conducted sensitivity analyses including 


NCT00116259
1
; Pavuluri 2010


55
 and Geller 2012.


52
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The ERG considers the exclusion of the Geller 2012 and the NCT00116259
1
 trials to be appropriate, 


although do not deem the reason for excluding Pavuluri 2010 to be appropriate. However, the 


inclusion of the Pavuluri 2010 study would have little impact on the conclusions from the network 


meta-analysis since it is between risperidone and divalproex sodium and would have little effect on 


the relative efficacies of the antipsychotics.  


 


Studies which had treatment arms with different intervention doses were pooled by the manufacturers 


to provide an average treatment dose effect. Table 31 presents a summary of the included studies and 


the data used in the analysis (MS page 108). The efficacy outcomes that were analysed in the network 


meta-analysis were as follows: 


 YMRS response (defined as ≥50% reduction in YMRS total score from baseline) at week 1 


 YMRS response at week 2 


 YMRS response at week 3 


 Discontinuation at week 3 (all discontinuations were included, not just those for lack of 


efficacy) 


 


Table 31: Summary of data used in the network meta-analysis 


 YMRS 


week1 


YMRS 


week2 


YMRS 


week3 


Discont. 


week 3 


Extrapyr. 


symptoms 


Weight 


gain 


Prolactin 


increase 


Somnolenc


e 


Pivotal RCTs 


Findling 


2009
21


 


        


Tohen 2007
22


         


Haas 2009
54


         


Study 149
53


         


Other RCTs 


Tramontina 


2009
1
 


        


Pavuluri 


2010
55


 


        


Geller 2012
52


         


 


The statistical analysis was a Bayesian model and is described on pages 109-111 of the MS. The 


manufacturers justify the use of a fixed-effects model by stating that, “as a random-effects model is 


generally advocated if there is heterogeneity between study results and data are available in very few 


studies for this analysis, there is not enough evidence to support the estimation of a random effects 


model” (MS pages 109/110). The ERG did not consider this sufficient justification for the use of a 


fixed effects model and asked the manufacturers to conduct a random effects model assuming a 


homogenous between-study variance model which should be subject to sensitivity analyses. The ERG 


suggested priors for the between-study standard deviation of: U (0, 0.6); U (0, 1) and U (0, 2). The 
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manufacturers responded that “there is not enough evidence to support a random effects model, and 


therefore conducting such analysis using different priors would not provide any further useful 


information. The uncertainty intervals around the estimates in all cases would be very large, as the 


model would not have sufficient information to estimate the variability around each treatment effect.” 


Therefore, the further analysis requested by the ERG was not conducted by the manufacturer. The 


ERG considers that heterogeneity in treatment effect in different studies is to be expected, unless the 


protocols were identical in all regards. If they were not identical, this is the rational to use random 


effects model instead of a fixed effects model. The purpose of the analysis is to capture plausible 


uncertainty about the true treatment effect and a fixed effects model would underestimate this 


uncertainty. The requested analyses were performed by the ERG.  


 


The results presented were generated sampling 1,000 from a possible 50,000 CODA following a burn-


in of 30,000 iterations. Following the clarification process it was ascertained that the convergence of 


the MCMC chains was assessed by the manufacturers through examination of the history trace plot 


and by assessment of the Monte Carlo standard error of the mean, which were reported to be less than 


1% of the standard deviation of the posterior distribution (page 16 of clarification response). The ERG 


believes that calculating the Gelman-Rubin convergence statistics is a preferred approach, but that it is 


highly likely that convergence had occurred. 


 


The ERG considered that the pooling of all doses of interventions as undertaken by the manufacturers 


may not be appropriate given the potential different side effect profile and acquisition cost of each 


dosage regimen. The ERG requested clarification and for the manufacturers to undertake for each of 


the comparator interventions a network meta-analysis assuming that different doses represent different 


treatment possibilities. The manufacturers responded that “unfortunately in the time permitted to 


respond to this letter it was not possible to programme a mixed treatment comparison to run these 


additional analyses. This analysis was not performed in the original submission because it is believed 


that patients on average would tend to receive a dose somewhere between the investigated doses, in 


order to balance the risk-benefit profiles of the therapies according to each individual situation” (page 


18 of clarification response). The ERG considers that it is not clear what the evidence for beneficial 


treatment effect of the chosen dose is by pooling all doses of interventions together. By pooling 


different doses together, the assumption is that all doses of interventions are same in terms of safety 


and efficacy, an assumption which would need to be justified. The ERG also did not have the time to 


undertake this analysis, but caution that the results from the network meta-analysis will be affected by 


the randomisation ratios used within the pivotal trials, and that assuming that the YMRS response 


rates and discontinuation rates are similar for different doses may be inappropriate. 
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The ERG notes that within the network meta-analysis correlation between the trial NCT00110461
21


 


three-arm RCT (placebo and two doses of aripiprazole) was not appropriately handled but rather were 


considered as two separate two-armed trials. This would affect the relative efficacies of the two 


pooled doses compared with placebo. If the manufacturers had elected to have modelled the different 


dosing regimens of other antipsychotics then this correlation would also need to be addressed. Given 


that the manufacturers had pooled the results for different dosages for both risperidone and quetiapine, 


the ERG did not amend the lack of correlation within the NCT00110461
21


 trial as the underlying 


problem would still remain for comparator interventions. 


 


The manufacturers employed a continuity correction for the analyses of clinically significant weight 


gain and clinically significant increase in prolactin levels. This was required as a frequentist approach 


was undertaken, and 0.5 was added to each of the paired observation where the observed value was 


zero. The ERG has assessed that the change in the results were a Bayesian approach taken and a more 


informative prior assumed for the log odds ratio between the pair of interventions where a zero count 


was observed.  


 


Clinically Efficacy Results from the Network Meta-Analysis 


Only statistically significant differences from the results of the network meta-analysis from the MS 


are reproduced in the text of this report. Trends which are reported in the MS that do not reach 


statistical significance are not presented but can be found on pages 111-116 of the MS. 


 


Response rate: YMRS Responders Analysis 


The efficacy outcomes that were analysed in the network meta-analysis were as follows: 


i. YMRS response (defined as ≥50% reduction in YMRS total score from baseline) at week 1 


ii. YMRS response at week 2 


iii. YMRS response at week 3 


iv. Discontinuation at week 3 (all discontinuations were included, not just those for lack of 


efficacy) 


 


The relative risks using placebo and aripiprazole as references derived from the analyses on the 


included studies are provided in the MS. The primary dose of interest is the pooled aripiprazole dose, 


but results for the 10 mg and 30 mg doses are also shown. 


 


The YMRS response data are provided for 10-17 year olds and not the age sub group of 13-17 year-


olds. The ERG requested clarification from the manufacturers on why the network meta-analysis was 


not performed in the 13-17 year-old sub group. The manufacturers responded that YMRS response 
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data were not available for this sub group, only the mean changes from baseline data at week 4 and 


week 12 were available (pages 15/16 of clarification response). These are the data in Table B13 of the 


MS (page 83) and the manufacturers state that these are not a suitable outcome for use in the mixed 


treatment comparison. The ERG considers this explanation to be satisfactory. For quetiapine, only 3 


weeks’ data is available therefore quetiapine is not included in Tables 32 and 33, but is within Table 


34. The ERG notes that there is a trend for the median response compared with placebo to decline as 


weeks of treatment increase. 


 


Table 32: YMRS response at week 1 as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10mg 


Aripiprazole  


30mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   3.47 1.77, 7.31 3.50 1.69, 7.54 3.40 1.63, 7.37 


Olanzapine 2.59 1.20, 5.93 2.59 1.19, 5.94 2.59 1.20, 5.94 


Risperidone 2.95 1.32, 7.07 2.95 1.33, 7.08 2.94 1.32, 7.11 


RR versus Aripiprazole 


Placebo  0.29 0.14, 0.57 0.29 0.13, 0.59 0.29 0.14, 0.61 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.74 0.27, 2.01 0.74 0.27, 2.08 0.76 0.27, 2.16 


Risperidone 0.85 0.31, 2.34 0.84 0.30, 2.43 0.87 0.31, 2.51 


 


Table 33: YMRS response at week 2 as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.63 1.83, 3.83 2.26 1.45, 3.43 2.98 2.07, 4.30 


Olanzapine 2.68 1.66, 4.32 2.68 1.66, 4.30 2.68 1.65, 4.30 


Risperidone 2.62 1.72, 3.93 2.61 1.71, 3.94 2.61 1.71, 3.93 


RR versus Aripiprazole 


Placebo  0.38 0.26, 0.55 0.44 0.29, 0.69 0.34 0.23, 0.48 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 1.02 0.61, 1.67 1.19 0.68, 2.09 0.90 0.55, 1.46 


Risperidone 0.99 0.62, 1.57 1.16 0.69, 1.96 0.87 0.55, 1.37 
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Table 34: YMRS response at week 3 as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.39 1.76, 3.24 2.13 1.45, 2.99 2.63 1.94, 3.53 


Olanzapine 2.12 1.39, 3.11 2.12 1.39, 3.12 2.12 1.39, 3.12 


Risperidone 2.44 1.70, 3.37 2.43 1.71, 3.37 2.44 1.71, 3.37 


Quetiapine 1.90 1.38, 2.5 1.90 1.38, 2.55 1.90 1.39, 2.54 


RR versus Aripiprazole 


Placebo  0.42 0.31, 0.57 0.47 0.33, 0.69 0.38 0.28, 0.52 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.89 0.56, 1.35 1.00 0.61, 1.62 0.81 0.52, 1.22 


Risperidone 1.02 0.69, 1.47 1.15 0.75, 1.77 0.93 0.63, 1.33 


Quetiapine 0.79 0.54, 1.15 0.89 0.59, 1.38 0.72 0.50, 1.04 


 


These data indicate that aripiprazole is statistically significantly more likely to produce a YMRS 


response than placebo, although there are no significant differences when comparing aripiprazole with 


olanzapine, quetiapine or risperidone. 


 


Table 35: Discontinuation at week 3 as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   0.73 0.41, 1.24 0.55 0.24, 1.10 0.89 0.47, 1.55 


Olanzapine 0.54 0.28, 0.99 0.54 0.28, 0.99 0.54 0.28, 0.99 


Risperidone 0.88 0.46, 1.61 0.88 0.46, 1.62 0.88 0.46, 1.60 


Quetiapine 0.70 0.43, 1.11 0.70 0.43, 1.11 0.70 0.43, 1.11 


RR versus Aripiprazole 


Placebo  1.37 0.80, 2.43 1.82 0.91, 4.12 1.13 0.64, 2.13 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 0.75 0.32, 1.72 1.00 0.38, 2.76 0.61 0.26, 1.49 


Risperidone 1.21 0.52, 2.78 1.61 0.61, 4.48 0.99 0.42, 2.39 


Quetiapine 0.96 0.46, 2.01 1.28 0.54, 3.27 0.79 0.37, 1.74 


 


These data indicate that there were no significant differences when comparing aripiprazole with 


olanzapine, quetiapine, risperidone or placebo.  
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Safety Results from the Network Meta-Analysis: Adverse events 


The adverse events that were analysed in the network meta-analysis were as follows: 


i. Extrapyramidal symptoms 


ii. Clinically significant increase in weight gain 


iii. Clinically significant increase in prolactin 


iv. Somnolence 


 


Table 36: Extrapyramidal symptoms: Risk ratios versus placebo and aripiprazole as 


presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 


median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   5.28 2.65, 11.74 3.71 1.66, 8.87 6.99 3.43, 15.51 


Risperidone 3.73 1.28, 13.84 3.73 1.27, 13.84 3.72 1.28, 13.78 


Quetiapine 3.79 0.67, 44.77 3.80 0.66, 44.12 3.80 0.67, 43.82 


RR versus Aripiprazole 


Placebo  0.19 0.09, 0.38 0.27 0.11, 0.60 0.14 0.06, 0.29 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Risperidone 0.71 0.20, 2.93 1.01 0.26, 4.47 0.53 0.15, 2.18 


Quetiapine 0.72 0.12, 8.38 1.04 0.15, 12.47 0.54 0.09, 6.00 


 


These data indicate that aripiprazole is significantly more likely to cause extrapyramidal symptoms 


than patients on placebo. There were no significant differences when comparing aripiprazole with 


olanzapine, quetiapine, risperidone or placebo. Data on somnolence were not reported for olanzapine; 


the manufacturers assumed that this drug would have the same rate of somnolence as the risperidone 


which had the lowest rate of those antipsychotics where data existed. 
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Table 37: Clinically significant weight gain: Risk ratios versus placebo and aripiprazole as 


presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   2.13 0.76, 7.20 0.98 0.22, 4.24 3.22 1.1, 10.91 


Olanzapine 26.44 7.46, 130.3 26.30 7.49, 127.6 26.35 7.49, 128.4 


Risperidone 2.54 0.78, 10.78 2.53 0.78, 10.74 2.55 0.78, 10.62 


Quetiapine 23.54 3.92, 217.9 22.67 3.8, 195.6 22.32 3.79, 196.8 


RR versus Aripiprazole 


Placebo  0.47 0.14, 1.32 1.02 0.24, 4.55 0.31 0.09, 0.91 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 12.52 2.31, 76.22 27.57 4.12, 216.2* 8.24 1.53, 50.23 


Risperidone 1.19 0.22, 6.94 2.65 0.39, 20.21 0.79 0.15, 4.61 


Quetiapine 11.1 1.30, 116.1 23.99 2.34, 297.00* 6.98 0.84, 72.47 


 


These data indicate that there were no significant differences in the risk of experiencing a clinically 


significant increase in weight between aripiprazole and placebo. However, aripiprazole (pooled dose) 


was significantly less likely to induce clinically significant weight gain than olanzapine and 


quetiapine. 
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Table 38:  Clinically significant increase in prolactin: Risk ratios versus placebo and 


aripiprazole as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   0.20 0.01, 2.43 0.11 0, 1.93 0.40 0.01, 4.81 


Olanzapine 33.83 9.15, 186.1 32.82 9.06, 169.8 33.47 9.09, 185.2 


Risperidone 25.88 3.82, 291.8 24.84 3.78, 261 25.81 3.8, 308.1 


Quetiapine 5.97 1.72, 32.14 5.97 1.72, 31.87 5.97 1.72, 32.36 


RR versus Aripiprazole 


Placebo  4.89 0.41, 140.3 8.74 0.52, 2179 2.47 0.21, 72.42 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Olanzapine 175.70 10.86, 6414 310.70 12.84, 85630 88.75 5.48, 3267 


Risperidone 139.80 5.52, 7202 251.20 6.82, 82530 71.13 2.84, 3736 


Quetiapine 31.22 1.81, 1191 57.86 2.33, 16060 15.85 0.93, 618.5 


 


These data indicate that there were no significant differences in the risk of a clinically significant 


increase in prolactin between aripiprazole and placebo. Patients on aripiprazole are, however, 


significantly less likely to experience this than patients on olanzapine, risperidone and quetiapine 


 


Table 39: Somnolence: Risk ratios versus placebo and aripiprazole as presented in the MS 


 


Aripiprazole  


pooled dose 


Aripiprazole  


10 mg 


Aripiprazole  


30 mg 


 
median 95% CrI median 95% CrI median 95% CrI 


RR versus Placebo 


Placebo 1.00 - 1.00 - 1.00 - 


Aripiprazole   5.85 2.75, 14.10 5.21 2.21, 13.27 6.41 3.02, 14.87 


Risperidone 3.39 1.87, 6.27 3.40 1.88, 6.25 3.40 1.88, 6.24 


Quetiapine 3.47 1.90, 6.69 3.49 1.91, 6.76 3.48 1.89, 6.73 


RR versus Aripiprazole 


Placebo  0.17 0.07, 0.36 0.19 0.08, 0.45 0.16 0.07, 0.33 


Aripiprazole 1.00 - 1.00 - 1.00 - 


Risperidone 0.58 0.23, 1.38 0.65 0.24, 1.68 0.53 0.21, 1.24 


Quetiapine 0.59 0.23, 1.43 0.67 0.25, 1.76 0.54 0.22, 1.29 


 


These data indicate that aripiprazole was significantly more to cause somnolence than placebo. There 


were no significant differences compared with risperidone and quetiapine. Data on somnolence were 
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not reported for olanzapine; the manufacturers assumed that this drug would have the same rate of 


somnolence as the risperidone which had the lowest rate of those antipsychotics where data existed. 


 


Comparison between the results for aripiprazole obtained through the network meta-analyses 


and through standard meta-analyses 


Table 40 details the results from both direct meta-analyses and network meta-analyses. It is seen that 


the two sets of data are similar. This result is not unexpected as there were no closed loops within the 


network meta-analysis and thus the results from the direct meta-analyses would be changed 


marginally by the additional trials. The same logic applies to the data presented in Table 41. 


 


Table 40: Comparison of the direct and network meta-analysis results for aripiprazole 


versus placebo: response rates 


Aripiprazole pooled dose  


versus Placebo 


Direct meta-analysis 


RR (95% CI) 


Network meta-analysis 


RR (95% CrI) 


YMRS response at week1 3.54 (1.56, 8.00) 3.47 (1.77, 7.31) 


YMRS response at week 2 2.74 (1.71, 4.39) 2.63 (1.83, 3.83) 


YMRS response at week 3 2.77 (1.73, 4.44) 2.39 (1.76, 3.24) 


Discontinuation at week 3 0.71 (0.40, 1.26) 0.73 (0.41, 1.24) 


 


Adverse event data 


The MS also presents the results of the network meta-analysis for safety outcomes but the data are 


limited to the adverse events used in the economic model which are: EPS; clinically significant weight 


gain; clinically significant increase in prolactin; and somnolence (pages 114-116). This analysis 


presents the probabilities of events occurring in these four outcomes.  


 


Table 41: Comparison of the direct and network meta-analysis results for aripiprazole 


versus placebo: adverse events 


Aripiprazole pooled dose  


versus Placebo 
Direct meta-analysis 


RR (95% CI) 


Network meta-analysis 


RR (95% CrI) 


Extrapyramidal symptoms 4.36 (2.08, 9.17) 5.28 (2.65, 11.74) 


Clinically significant weight gain 1.97 (0.68, 5.73) 2.13 (0.76, 7.20) 


Clinically significant increase in prolactin 0.25 (0.02, 2.68) 0.20 (0.01, 2.43) 


Somnolence 7.39 (2.36, 23.17) 5.85 (2.75, 14.10) 


 


The ERG requested the manufacturers to provide data from all studies used in the mixed treatment 


comparison for all adverse events. In response to the ERG’s request the manufacturers provided tables 


of adverse event data for the five studies of the comparator drugs as reported in the published studies 


Haas 2009; Study 149; Tohen 2007; Pavuluri 2010; and Geller 2012 (pages 18-23 of clarification 


response). A preliminary investigation of the data suggests that the most frequently occurring adverse 


events appear relatively consistent across the studies. 
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Sensitivity analyses 


Sensitivity analyses were conducted by the manufacturers in which the Pavuluri 2010
55


 Geller 2012
52


 


and the trial NCT00116259
1
 studies, were included in the network meta-analysis. For YMRS response 


and discontinuation, the inclusion of the trials was less favourable to aripiprazole in relation to the 


median value. There was no marked impact on EPS and the results became more favourable to 


aripiprazole for somnolence. These results are shown on page 303-311 in the MS. We have 


reproduced the results for YMRS response at week 3 and compared with the base case analysis in 


Table 42. 


 


Table 42: YMRS response at week 3 pooled with sensitivity analysis  


 


Base case analysis 
Sensitivity analyses 


 
median 95% CrI median 95% CrI 


RR versus aripiprazole 


Placebo  0.42 0.31, 0.57 0.51 0.39, 0.67  


Aripiprazole 1.00 - 1.00 -  


Olanzapine 0.89 0.56, 1.35 1.01 0.67, 1.46 


Risperidone 1.02 0.69, 1.47 1.14 0.8, 1.57 


Quetiapine 0.79 0.54, 1.15 0.92 0.65, 1.27 


 


 


4.5 Additional clinical work conducted by the ERG 


 
The ERG repeated the network meta-analysis using a random effects model. Three priors for the 


between-study standard deviation of: U (0, 0.6); U (0, 1) and U (0, 2) were assessed. The latter two 


were discarded as these indicated that some of the antipsychotics may be no more efficacious than 


placebo, a conclusion that was not supported by our clinical advisors. This resulted in only the U(0, 


0..6) prior being considered. Where observed values were zero (clinically significant weight gain and 


clinically significant prolactin levels) a normal distribution of mean 0 and variance of 10 was assumed 


plausible having additionally evaluated a normal distribution of mean 0 and variance of 100. 


 


For reasons of expedition and clarity only six end points were considered: YMRS response scores at 


Week 3; discontinuation at Week 3; rates of EPS; rates of somnolence; rates of clinically significant 


weight gain; and rates of clinically significant increase in prolactin. 


 


The results are presented in Tables 43 to 48. As expected, the point estimates are similar between the 


random effects models compared with the fixed effects models although in all cases the uncertainty 


was wider in the random effects model. 
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Table 43: Random effects versus fixed effects model: Risk ratios versus placebo YMRS 


response at week 3 with prior for between study standard deviation τ~ U(0,0.6) 


using an odds ratio model 


 


ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 


 


1.00 


 


- 1.00 - 


Aripiprazole  


(pooled dose) 


2.37 1.44, 3.40 


2.39 1.76, 3.24 


Olanzapine 
2.11 1.20, 3.24 


2.12 1.39, 3.11 


Risperidone 
2.46 1.38, 3.57 


2.44 1.70, 3.37 


Quetiapine 
1.88 1.10, 2.91 


1.90 1.38, 2.5 


Median of the between study standard deviation is 0.30 with 95% CrI (0.021, 0.58). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (7.89 vs 8).   


 


 


Table 44: Random effects versus fixed effects model: Risk ratios versus placebo for 


discontinuation at week 3 with prior for between study standard deviation τ~ 


U(0,0.6) using an odds ratio model 


 


ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 1.00 - 1.00 - 


Aripiprazole  


(pooled dose) 0.72 0.31, 1.49 0.73 0.41, 1.24 


Olanzapine 0.53 0.20, 1.26 0.54 0.28, 0.99 


Risperidone 0.89 0.36, 1.94 0.88 0.46, 1.61 


Quetiapine 0.69 0.32, 1.38 0.70 0.43, 1.11 


Median of the between study standard deviation is 0.30 with 95% CrI (0.012, 0.59). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (8.14 vs 8).   


 


Table 45: Random effects versus fixed effects model: Risk ratios versus placebo for 


extrapyramidal symptoms with prior for between study standard deviation τ~ 


U(0,0.6) using an odds ratio model 


 


ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 1.00 - 1.00 - 


Aripiprazole   5.22 2.16, 14.25 5.28 2.65, 11.74 


Risperidone 3.80 1.12, 17.83 3.73 1.28, 13.84 


Quetiapine 4.39 0.64, 48.02 3.79 0.67, 44.77 


Median of the between study standard deviation is 0.29 with 95% CrI (0.012, 0.58). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (6.13 vs 6).   
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Table 46:  Random effects versus fixed effects model: Risk ratios versus placebo for 


clinically significant weight gain with prior for between study standard deviation 


            and normal prior N(0,10) for the log odds ratios for Olanzapine 


and Quetiapine using an odds ratio model with no continuity correction 


 
ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 1.00 - 1.00 - 


Aripiprazole   2.17 0.65, 9.16 2.13 0.76, 7.20 


Olanzapine 22.05 5.97, 90.5 26.44 7.46, 130.3 


Risperidone 2.46 0.64, 13.59 2.54 0.78, 10.78 


Quetiapine 21.53 4.10, 114.2 23.54 3.92, 217.9 


Median of the between study standard deviation is 0.28 with 95% CrI (0.020, 0.58). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (8.06 vs 8).   


 


 


Table 47: Random effects versus fixed effects model: Risk ratios versus placebo for 


clinically significant increase in prolactin with prior for between study standard 


deviation τ~ U(0,0.6) and normal prior N(0,10) for the log odds ratios for 


Olanzapine  and Risperidone using an odds ratio model with no continuity 


correction 


 
ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 1.00 - 1.00 - 


Aripiprazole   0.21 0.0066, 2.74 0.20 0.01, 2.43 


Olanzapine 26.58 7.27, 128.2 33.83 9.15, 186.1 


Risperidone 29.24 4.39, 219.1 25.88 3.82, 291.8 


Quetiapine 5.95 1.44, 32.50 5.97 1.72, 32.14 


Median of the between study standard deviation is 0.29 with 95% CrI (0.013, 0.58). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (7.96 vs 8).   


 


Table 48: Random effects versus fixed effects model: Risk ratios versus placebo for 


somnolence with prior for between study standard deviation             using 


an odds ratio model 


 


ERG random effect model 


 


Manufacturers’ fixed effect model 


 


median 95% CrI median 95% CrI 


Placebo 1.00 - 1.00 - 


Aripiprazole   5.82 2.28, 14.37 5.85 2.75, 14.10 


Risperidone 3.36 1.42, 7.14 3.39 1.87, 6.27 


Quetiapine 3.53 1.47, 7.45 3.47 1.90, 6.69 


Median of the between study standard deviation is 0.29 with 95% CrI (0.013, 0.58). The model fitted the data well, with the 


residual deviance close to the total number of data points included in the analysis (6.19 vs 6).   
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Comparison of relative risks and odds ratios 


Despite the manufacturers performing an odds ratio model the results were presented in terms of 


relative risks, which were converted from the odds ratios, as relative risks were used within the 


manufacturers’ economic model. This methodology, whilst not as efficient as using the odds ratios 


directly, is not thought to bias the results calculated by the manufacturers. However, the use of the 


relative risks in an alternative setting where there is a different baseline would result in an error being 


made. For this reason the ERG present the odds ratios calculated from a random effects model, with a 


prior for the between study standard deviation of U(0,0.6). 
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Table 49: The odds ratios versus placebo associated with the ERG random effects model with prior for between study standard deviation τ~ 


U(0,0.6)  


 


Median   (95% CrI) 


OR vs placebo YMRS response (Wk 3) Discontinuation (Wk 3) Extrapyramidal symptoms 


Clinically significant 


weight gain 


Clinically significant increase in 


prolactin levels Somnolence 


Aripiprazole  


(pooled dose) 


4.36 


(1.71, 10.95) 


0.66 


(0.25, 1.74) 


6.02 


(2.25, 20.53) 


2.21 


(0.65, 9.95) 


0.21 


(0.01, 2.79) 


10.07 


(2.59, 48.19) 


Olanzapine 


3.29 


(1.31, 9.44) 


0.46 


(0.16, 1.37) 


4.21 


(1.12, 24.25) 


36.91 


(7.23, 436.32) 


40.33 


(8.59, 521.69) 


4.31 


(1.46, 11.61) 


Risperidone 


4.70 


(1.62,14.10) 


0.86 


(0.28, 2.60) 


4.98 


(0.63, 110.73) 


2.52 


(0.64, 15.50) 


45.81 


(4.67, 1701.13) 


4.50 


(1.56, 13.40) 


Quetiapine 


2.64 


(1.14, 6.96) 


0.63 


(0.26, 1.54) 


Assumed equal to  


risperidone 


36.97 


(4.63, 928.90) 


6.46 


(1.45, 48.19) 


Assumed equal to  


risperidone 
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4.6 Network meta-analysis conclusions 


The key clinical evidence in this submission comes from a network meta-analysis of the pivotal RCTs for 


each of the four atypical antipsychotics (MS page 89). The only adverse events reported in the meta-analysis 


are EPS, weight gain, prolactin increase and somnolence. 


 


The manufacturers summarised the network meta-analysis as follows: 


 “There were no statistically significant differences in YMRS response rates at weeks 1-3 between the 


atypical antipsychotics, although there was a trend for aripiprazole to have greater efficacy compared 


with all others at week 1 and quetiapine and olanzapine at week 3.  


 Aripiprazole-treated patients were significantly less likely to experience clinically significant weight 


gain than patients on olanzapine (RR olanzapine vs. aripiprazole: 12.52 [95%CrI 2.31-76.22] and 


quetiapine (RR quetiapine vs. aripiprazole: 11.1 [95% CrI 1.30-116.1]) at study endpoint.  


 Aripiprazole-treated patients were significantly less likely to experience a clinically significant 


increase in prolactin than patients on olanzapine (RR olanzapine vs. aripiprazole: 175.70 [95% CrI 


10.86-6414]), risperidone (RR risperidone vs. aripiprazole: 139.80 [95% CrI 5.52-7202]) or 


quetiapine (RR quetiapine vs. aripiprazole: 31.22 [95% CrI 1.81-1191]).  


 There were no significant differences between aripiprazole and the other atypical antipsychotics 


where data were available in terms of EPS (RR vs. aripiprazole for risperidone: 0.71 [95% CrI 0.20-


2.93]; for quetiapine: 0.72 [95% CrI 0.12-8.38]) and somnolence rates (RR vs. aripiprazole for 


risperidone: 0.58 [95% CrI 0.23-1.38]; for quetiapine: 0.59 [95% CrI 0.23-1.43]).”  


 


The ERG considers that it is not clear what the evidence for beneficial treatment effect of the chosen dose is 


by pooling all doses of interventions together. By pooling different doses together, the assumption is that all 


doses of interventions are the same in terms of both safety and efficacy. This assumption requires justification. 


Overall the ERG recommends that a mixed treatment comparison should treat different doses as different 


treatment possibilities. 


 


The additional analyses undertaken by the ERG, which included using a random effects model and a Bayesian 


adjustment for when zero values were observed, did not alter these conclusions. However it was noted that the 


uncertainty was wider in the ERG’s analyses than in the manufacturers’ analyses. 
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5 ECONOMIC EVALUATION 


5.1 ERG comment on manufacturers’ review of cost-effectiveness evidence 


The manufacturers did not identify any relevant economic evaluations. The manufacturers’ search strategy 


was based on a previously published systematic review in order to identify all relevant cost-effectiveness 


information available for the treatment of acute manic and mixed episodes in bipolar I disorder in children and 


adolescents.
28


 


 


The MS reports that 6694 records were found. As with the systematic review for clinical efficacy (Section 4.1) 


searches were limited to January 2012. The ERG was able to repeat and update the database searches until 


January 2013 A total of 7056 records were retrieved, of which, 955 were in 2012 which represents a 


significant number of records that were missed by the manufacturers searches that were conducted up to 


January 2012. Whilst the quality of life terms were comprehensive, the cost filter was somewhat restrictive, 


and the ERG recommends the use of a sensitive filter such as SIGN.
33


 The ERG does not believe that any 


additional relevant studies were missed by the manufacturer’s cost-effectiveness review. 


 


 


5.2 Summary and critique of manufacturers submitted economic evaluation by the ERG 


5.2.1 NICE Reference Case checklist 
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Table 50: Consistency of the manufacturers’ economic evaluation with the NICE Reference Case
65


 


Factor Consistent with the 


NICE reference case? 


ERG comment 


Decision problem Yes  


Comparator Partly The NICE scope lists lithium and valproate; 


either on their own or in combination with 


antipsychotics. These are not included as 


comparators in the MS. However, the ERG’s 


clinical advisors stated that these are rarely 


used (either on their own or in combination). 


Perspective on costs Yes The perspective of the NHS and PSS was 


adopted. 


Perspective on outcomes Partly Neither depression nor the potential adverse 


effects of prolactin increase were modelled. 


All other relevant health effects were 


included. 


Type of economic evaluation Yes Cost-effectiveness analysis undertaken and 


expressed in terms of the incremental cost 


per QALY gained. 


Synthesis of evidence on 


outcomes  


Partly Systematic review conducted, but only until 


January 2012. 


Measure of health effects Yes Health effects measured as QALYs. 


Source of data for 


measurement of HRQL 


Yes Measurements were taken from patients with 


bipolar disorder. 


Source of preference data for 


valuation of changes in 


HRQL 


Yes EuroQol 5-Dimension (EQ-5D) was used to 


measure health-related quality of life. 


Discount rate Yes 3.5% per annum for costs and QALYs 


Equity weighting Yes All QALYs gains were treated equally. 


 


5.2.2 Model structure. 


The manufacturers provided a de novo model-based economic evaluation constructed in Microsoft Excel
©
 and 


based upon a cohort Markov model. In addition to an absorbing death state, the manufacturers modelled 22 


different health states, divided into four distinct groups. Three of these groups related to antipsychotic 


treatment lines (first-, second- and third-line) and were identical in structure: each contained an acute phase 


(consisting of three separate health states based on elapsed time); a sub-acute phase; and a maintenance phase 


(consisting of two separate health states based on whether or not the patient was assumed to be on treatment). 


The fourth group consisted of four separate health states which modelled therapy resistance for patents who 


had not responded to the three lines of antipsychotic treatment. 


 


A schematic of the model is shown in Figure 2 (Figure B16; page 147 of MS). The modelling of adverse 


events was included within the treatment-related health states. Patients were modelled as receiving in-hospital 


treatment for all of the health states within the acute and sub-acute phases, as well as the “Therapy Resistance 


Hospitalised” state. Patients could die at any point in the model. 
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Figure 2: A schematic of the manufacturers’ model (from Figure B16; page 147 of MS) 


 


 


All patients enter the model at the start of the first treatment line (in the health state “Acute 1
st
 line Week 1”). 


Patients move through the treatment lines if either they discontinue drug use before response (i.e. during the 


acute phase) or if they relapse before discharge from hospital (i.e. during the sub-acute phase). If patients 


relapse within the maintenance phase they remain on the same treatment line to which they responded. The 


“Therapy Resistance Phase” is essentially the fourth and final treatment line, where treatment is assumed to be 


lithium. The therapy resistance phase is discussed in Section 5.2.7. QALYs are accrued as time spent in each 


health state, with different utility values for the acute, sub-acute and maintenance phases (the lowest utility 


values are for the acute phase and the highest are for the maintenance phase). The main driver of costs is time 


spent as an inpatient (in either the acute or sub-acute phases). Treatment effectiveness was reflected by the 


time spent within each model phase (acute, sub-acute or maintenance). 


 


The Markov model used a cycle length of one week, to reflect the timing of assessments in the pivotal trial for 


aripiprazole.
21


 The ERG believes that weekly Markov cycles are appropriate because the first three weeks of 


acute treatment are the main drivers of cost-effectiveness results. The option for half-cycle correction was 


included in the model but was not used in the base case results presented in the MS. Including a half-cycle 


correction slightly reduces the total costs and total QALYs for each strategy, but does not alter the conclusions 


of the economic evaluation. 


 


Acute 1st line Week 1


Responder observation


(5 cycles)


Euthymic treated


(4 cycles on average)


Acute 1st line Week 2


Acute 1st line Week 3


Acute 2nd line Week 1


Acute 2nd line Week 2


Acute 2nd line Week 3


Acute 3rd line Week 1


Acute 3rd line Week 2


Acute 3rd line Week 3


Therapy Resistance


Hospitalised (5 cycles)


Responder observation


(5 cycles)
Responder observation


(5 cycles)


Death (applicable to all 


states)


Euthymic not treated


Euthymic treated


(4 cycles on average)


Euthymic not treated


Euthymic treated


(4 cycles average)


Euthymic not treated


Therapy Resistance Outpatient


Euthymic treated 


Euthymic not treated


Acute Phase


Maintenance 


Phase


Therapy 


Resistance Phase


Sub-acute 


Phase
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5.2.3 Interventions, comparator and treatment sequences. 


The manufacturers considered four different antipsychotics in the treatment sequence; aripiprazole, 


risperidone, quetiapine and olanzapine. The daily costs of these drugs, as used in the economic evaluation, are 


presented in Table 38. Non-proprietary costs were used for each of the antipsychotics, with the exception of 


aripiprazole, for which the branded cost (Abilify
®
) was used as this drug is still under patent. The 


manufacturers note that a generic version of their drug is expected in 2014 (page 217 of MS). 


 


Table 51: Daily antipsychotic drug costs used in the model 


Antipsychotic Daily 


cost (£) 


Cost of 12-week 


treatment course (£) 


Aripiprazole 5.13 430.92 


Risperidone 0.06 5.04 


Quetiapine 4.04 339.36 


Olanzapine 1.32 110.88 


 


The manufacturers defined the treatment sequence of risperidone, quetiapine and olanzapine to represent usual 


care, in the MS this was labelled as ‘Strategy 1’. For their base case analyses the manufacturers assumed that 


olanzapine would be replaced with aripiprazole; the position of aripiprazole in the treatment sequences was 


varied, giving different strategies. Use of quetiapine was restricted to always occur after use of risperidone, 


resulting in the following possible treatment sequences (denoted with the strategy name used in the MS): 


 


Strategy 1: (S1) (base case): risperidone, quetiapine, olanzapine.  


Strategy 2: (S2) risperidone, aripiprazole, quetiapine.  


Strategy 3: (S3) aripiprazole, risperidone, quetiapine. 


Strategy 4: (S4) risperidone, quetiapine, aripiprazole 


 


In a scenario analysis the manufacturers considered replacing quetiapine with olanzapine (in Strategy 1 their 


positions are reversed). 


 


The manufacturers’ base case sequence was based on clinical opinion; although their clinical advisors noted 


that treatment sequences are often tailored to the individual patient’s needs (see below). The choice of which 


drug should be replaced by aripiprazole (quetiapine or olanzapine) was somewhat arbitrary, although both 


choices are considered in the MS. Both the manufacturers and the ERG separately sought clinical advice about 


current treatment sequences and the role of aripiprazole in this. There was general consensus around the 


following points: 


 


 The choice of treatment sequence is usually dependent upon severity of symptoms, side-effect profile, 


comorbidities and the likelihood of adherence. 
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 Aripiprazole is already in routine use. 


 Any of the antipsychotics may be considered as first-line treatment. 


 


The ERG notes that, based on the data used in the manufacturers’ economic evaluation, risperidone has the 


highest probability of YMRS response at week 3, and it is substantially cheaper than the other antipsychotics. 


Because of this, the use of risperidone is first line in the manufacturers’ base case, and the ERG considers the 


constraint to always use risperidone before either quetiapine or olanzapine to be reasonable, although the ERG 


notes that the actual treatment sequence offered is likely to depend upon patient characteristics. 


 


Based on the data used by the manufacturers, the use of olanzapine may be preferable to use of quetiapine, as 


the former has a lower probability of discontinuation, higher probability of YRMS response (both at week 3) 


and is cheaper. This is reflected by the results reported in the MS; Strategy 1 of the scenario analysis (where 


olanzapine is sequenced before quetiapine) dominates the base case. Further details are provided in Table 52. 


 


Table 52: Comparison of treatment sequences without aripiprazole 


Sequence Total costs 


(£) 


Total 


QALYs 


Reference in MS 


RIS, QUE, OLA 75,066 2.51637 Table 2, p15 


RIS, OLA, QUE 74,687 2.51672 Table B87, p238 
RIS: risperidone, QUE: quetiapine, OLA: olanzapine  


 


Therefore the ERG believe that a sequence of risperidone; olanzapine; quetiapine should also be considered. 


Furthermore, the ERG believe that since all four of the antipsychotics are currently in use, an appropriate 


intervention-sequence is represented by the use of all four antipsychotics. An analysis considering all four 


antipsychotics was requested by the ERG from the manufacturers (question B17, page 36 of clarification 


response), but this was not performed due to time constraints. 


 


5.2.4 Time horizon, discounting and length of treatment. 


All patients enter the model at the age of 15. The time horizon employed in the model was until patients reach 


adulthood (at the age of 18), at which point treatment management options change, resulting in a time horizon 


of three years. Although many technologies have impacts over a patient’s lifetime, the ERG considers that the 


use of a restricted time horizon in this submission is justifiable, due to the following reasons; 


i. NICE guidance recommends that treatment management options change at the age of 18. 


ii. There is no modelled difference in mortality rates for any of the strategies. 


iii. The main driver of cost-effectiveness relates to the acute phase of inpatient care. 
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However, the ERG notes that the choice of starting age was somewhat arbitrary, and requested that the 


manufacturers explore the use of different starting ages. Results are reproduced in Section 5.2.11.2 and show 


that the conclusions of the manufacturers’ base case analysis remain unaltered irrespective of the selected 


starting age. 


 


Both costs and QALYs are discounted at an annual rate of 3.5%, as recommended in the NICE reference 


case.
65


 In the manufacturers’ model this is achieved by using the standard discount factor of 1/(1+0.035)
t
, 


treating t as an integer. Hence for the first year (52 cycles) a value of t = 0 is used, for the second year a value 


of t = 1 is used, and so-on. The ERG considers that it is more appropriate to treat t as a fraction (setting it 


equal to ‘cycle number / 52’). However this does not have a material impact upon the results. 


 


The manufacturers note that positive CHMP opinion was granted for up to 12 weeks of treatment. This 12-


week limit is reflected in the model structure; within each treatment-line patients spend between 6 and 8 


weeks receiving treatment in hospital, with treatment post-discharge being reported to be an average duration 


of 4 weeks. However, the ERG notes that: 


 


 Within the model it is possible for patients to receive treatment post-discharge for longer than 4 


weeks, with the result that some patients receive more than 12 weeks of treatment. 


 The ERG’s clinical advisors stated that the average length of treatment with each of the antipsychotics 


was normally far in excess of 12 weeks, being closer to 12 months and usually at least six months. 


 


The ERG’s clinical advisors also questioned the length of treatment during the acute phase. In the 


manufacturers’ model the acute phase lasted up to 3 weeks; with patients able to respond or fail after one, two 


or three weeks. It was stated that the acute phase normally exceeds 3 weeks because it usually takes at least 


one month to assess if a patient has responded or failed to respond to antipsychotic treatment. 


 


During the clarification process, the ERG requested additional analyses from the manufacturers to explore the 


impact of changing treatment duration during both the acute and euthymic: treated phases of the model. 


Results are presented in Section 5.2.11.2 of this report. In addition, the ERG amended the manufacturers’ 


model to limit antipsychotic treatment to a maximum of twelve weeks, results of this amendment are 


presented in Section 5.3 of this report. For all of the analyses considered Strategy two (aripiprazole second-


line) dominated each of the other strategies. 


 


5.2.5 Population 


The MS (Section 6.2.1) states that the patient population used in the economic evaluation reflects the 


population detailed in the CHMP indication: namely patients aged between 13 and 17 years with manic 
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episodes of bipolar I disorder. However, the effectiveness data for aripiprazole used in the model uses the 


entire population from its pivotal trial
21


 which relates to patients aged between 10 and 17 years with manic or 


mixed episodes of bipolar I disorder. The NICE scope states the intended population to be “children and 


adolescents with acute manic or mixed episodes associated with bipolar I disorder”. The effect of patient 


starting age is discussed in Section 5.2.4 of this report. The manufacturers were asked to demonstrate the 


applicability of their cost-effectiveness results to both manic and mixed populations. The ERG is satisfied 


with their response (question B1, pages 23-24 of clarification response), which showed both that the data used 


contained a mixture of manic and mixed patients, and that there are no data to suggest a differential response 


to aripiprazole between these two populations. 


 


The ERG notes that depression health states were included in the manufacturers’ conceptual models (see 


Appendix 14 Figure 2 of the MS), but were not included in the final Markov model. The manufacturers justify 


this (both in the original submission and in the clarification response) on the basis of lack of data and the fact 


that the submission is related to the treatment of manic episodes.  


 


5.2.6 Treatment effectiveness, mortality and adverse events. 


Treatment effectiveness is measured by the probability of both discontinuation and of response. Due to a lack 


of data, differential effectiveness between the drugs is only modelled during the acute (three-week) phase. 


Data for the acute phase comes from the results of a network meta-analysis conducted by the manufacturer. 


The appropriateness of this analysis is discussed in Section 4.4 of this report. Data beyond the acute phase was 


based on expert opinion. The effectiveness data used by the manufacturers are summarised in Table 53. The 


manufacturers assumed that the same effectiveness data applied for each treatment line. 
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Table 53: Effectiveness data used in the manufacturers’ base case 


Probabilities aripiprazole risperidone quetiapine olanzapine 


Discontinuation – data from network meta-analysis ɕ 


0 to 1 week 2.06% 2.48% 1.97% 1.54% 


1 to 2 weeks 8.56% 10.30% 8.17% 6.37% 


2 to 3 weeks 7.00% 8.43% 6.70% 5.23% 


0 to 3 weeks 17.62% 21.21% 16.84% 13.14% 


YMRS Response – data from network meta-analysis ɕ 


0 to 1 week 28.09% 23.89% 22.20% 20.92% 


1 to 2 weeks 22.59% 26.48% 17.86% 30.82% 


2 to 3 weeks 8.40% 9.70% 6.64% 0.60% 


0 to 3 weeks 59.08% 60.07% 46.70% 52.34% 


Weekly probability of relapse 


(in the sub-acute and maintenance phases) – based on expert opinion. 


Whilst treated* 0.57% for all drugs 


Not treated 0.67% for all drugs 
* In the model this corresponds to both the ‘Responder observation’ and ‘Euthymic treated’ health states.  


ɕ Numbers represent the proportion of the starting cohort. Thus summation of the three individual values equal the 0-3 


week values 


 


The ERG is satisfied with the model results being driven by effectiveness during the acute phase. However, 


the ERG’s clinical advisors felt that the post-acute relapse rates were too low. The rate of relapse of 0.57% per 


week whilst treated was based on expert opinion to the manufacturers which assumed the rate was 5% over 


the entire duration of treatment. The ERG requested that the manufacturers ran analyses using higher rates; 


details of these analyses are presented in Section 5.2.11.2 and showed that whilst increasing relapse rates led 


to higher accumulated costs and lower accumulated QALYs for all the strategies, the incremental analyses 


remained the same. 


 


The manufacturers’ model assumes that the effectiveness of each antipsychotic is independent of which 


treatment line it is used in. The ERG notes that effectiveness data come either from trials in which the 


antipsychotics were used as first-line treatment, or are based on expert opinion. Furthermore, the patient 


populations entering each treatment line are likely to have different characteristics. For example, patients 


entering third line treatment represent the subset of patients who had failed to respond to two different 


antipsychotics – these failures may represent an inherent resistance to antipsychotic drug therapy. Whilst there 


were no data on how effectiveness reduces across treatment lines, this could have been explored in a 


sensitivity analysis by assuming an arbitrary reduction in the efficacy of the antipsychotics with each 


additional line of treatment. Through the clarification process the ERG requested that the manufacturers 


conduct such a sensitivity analysis. The resulting analyses are discussed in Section 5.2.11.2, for all of the 


reductions tested by the manufacturers’ use of aripiprazole second line (S2) dominated each of the other 


treatment strategies.  
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It is also noted that neither combination therapy with mood stabilisers nor the inclusion of psychological 


therapy (such as cognitive-based therapy) as adjunctive treatment are considered in the model. However the 


ERG, in consultation with their clinical advisors, acknowledges that there are little data, either on how their 


inclusion may alter effectiveness or on how their effectiveness may differ between the antipsychotics. Given 


this, the ERG believes that the inclusion of either of these would not substantially alter the overall 


conclusions. 


 


For their base case analysis, the manufacturers pooled efficacy and safety data for two separate doses of 


aripiprazole; 10mg and 30mg (both daily). In their submission the manufacturers stated that they expected the 


licence for aripiprazole to be at 10mg per day (MS page 155). The impact on the cost-effectiveness results of 


using 10mg per day was explored in a scenario analysis and was found to have no substantial impact; results 


are presented in Table 64 (Section 5.2.11.2) of this report. In addition, the ERG’s clinical advisors stated that 


the modelling of pooled doses may be more likely to reflect current practice. 


 


Due to a lack of data, the manufacturers assumed that the rate of mortality was the same for all of the 


antipsychotics. Mortality rates were based on UK life-tables (broken-down by age and gender)
66


  and 


increased to reflect the higher rates of mortality observed amongst patients with bipolar disorder. The 


mortality rate ratios employed in the model are 10.09 for males and 24.93 for females.
67


 The manufacturers 


make a slight mistake in applying these multipliers directly to the general population mortality probabilities 


instead of applying them to the general population mortality rates. However, this makes a negligible 


difference to the results. 


 


The manufacturers included three adverse events within their model: EPS; somnolence; and weight gain. The 


incidence of these events was taken from the manufacturers’ network meta-analysis. Data were missing on 


EPS and somnolence for olanzapine, with the incidence of these set equal to the lowest incidence of the other 


antipsychotics. The network meta-analysis also considered prolactin increase. However, this was not included 


in the manufacturers’ model due to a lack of data on related side-effects. It is noted that these two decisions 


(the imputation for olanzapine and not modelling prolactin increase) will both create a bias in the cost-


effectiveness results, which will disfavour aripiprazole. An overview of the role of each adverse event in the 


manufacturers’ model is presented in Table 54. 
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Table 54: Overview of the adverse events considered in the economic evaluation 


 EPS Somnolence Weight gain Prolactin increase 


Median incidence (during the acute phase), from network meta-analysis 


aripiprazole 0.158 0.463 0.034 0.002 


risperidone 0.112 0.266 0.041 0.321 


quetiapine 0.116 0.273 0.403 0.070 


olanzapine* 0.112 0.266 0.450 0.416 


Utilities; affected 


health states 
Acute phase Acute phase 


Acute phase and 


Euthymic treated 
None 


Utility multiplier 0.722 0.905 0.865 N/A 


Costs; affected 


health states 
None None Euthymic treated None 


Weekly cost N/A N/A £16.57 N/A 
* Values for EPS and somnolence set equal to the lowest value for the other antipsychotics. 


The weekly cost for weight gain is applied until the end of the model. 


 


The choice of adverse events considered in the manufacturers’ economic evaluation was based on a mixture of 


available data and the existing literature (including clinical guidelines). The ERG notes that cardiovascular 


events were not considered, even though clinical advisors to the ERG felt that this could be an issue. 


 


The manufacturers did not directly include costs relating to any of the adverse events during the acute phase, 


stating that these costs would be indirectly included via their use of NHS Reference Costs for this time period. 


However, the ERG considers that this approach would not reflect the differential costs associated with the use 


of each antipsychotic due to differential rates of adverse events. The ERG requested that the manufacturers 


explicitly modelled the cost of drug-related adverse events during the inpatient period. Details of this analysis 


are presented in Section 5.2.11. Due to uncertainty in resource use two different scenarios were tested. For 


both of these, use of aripiprazole second line (S2) dominated each of the other treatment strategies. 


 


Of the adverse events presented, only the effects of weight gain are modelled beyond the acute phase. The 


ERG notes that this approach will favour aripiprazole as it has the lowest incidence of weight gain of the four 


antipsychotics. However, the ERG’s clinical advisors believe that this is the only adverse event that would 


have an impact beyond the acute phase, so the manufacturers’ approach appears reasonable. 


 


5.2.7 Therapy resistance 


Within the model, patients who do not respond to three lines of antipsychotic treatment enter the therapy 


resistance treatment line. Therapy-resistant patients are assumed to receive five weeks of inpatient treatment 


with lithium before being discharged (the model assumes that lithium has a 0% probability of response). 


Following discharge, patients remain on lithium treatment, and have a weekly probability of (spontaneous) 


response of 1.07%. If patients respond, they are modelled in the same manner as if they responded from an 


antipsychotic drug, with the exception that if they relapse they return to inpatient treatment with lithium. 
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The ERG is satisfied with the modelling of therapy resistance, with the caveat that, following clinical advice, 


the ERG believe that four lines of antipsychotics would usually be tried before patients are deemed to be 


therapy resistant. 


 


5.2.8 Health related quality of life 


Within the pivotal trial NCT00110461
21


 for aripiprazole HRQoL was measured using the Pediatric Quality of 


Life Enjoyment and Satisfaction Questionnaire. Because this is not a preference-based measure of HRQoL it 


was not used in the manufacturers’ model. The manufacturers conducted a systematic review to identify 


preference-based utility values for paediatric bipolar disorder, but were unable to identify any articles. In 


addition the manufacturers were unable to identify any reliable methods for mapping from the non-preference-


based method to preference-based methods. The ERG does not believe that the manufacturers have omitted 


any relevant studies or mapping methods. 


 


To populate utility values in their economic model, the manufacturers used the results of studies looking at 


HRQoL in adult populations with bipolar disorder (identified from their systematic review). Two studies were 


identified: one study presented EQ-5D data from a UK population
68


 and was used in the manufacturers’ main 


analysis; the other study presented EQ-5D data from a USA population
69


 and was used in a sensitivity 


analysis. Utilities for the included adverse events were taken from separate studies: those for weight gain were 


based on the general population;
70


 whilst those for somnolence and EPS came from patients with 


schizophrenia.
71,72


 


 


The manufacturers acknowledge that using utility data from an adult population is a limitation, but that it is 


justified by the lack of relevant data for the paediatric population. To take into account differences in utility by 


age, the manufacturers converted the reported utility values into multiplicative decrements (relative to the age-


gender matched adult general population). These were then applied to utility values for the age-gender 


matched paediatric general population, which were calculated from a published formula.
73
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Table 55: Utility values used by the manufacturers in their economic evaluation 


Utility values Main analysis Sensitivity analysis 


General population 


= 0.951+0.021*% Male – Age * 


2.59*10
-4


 - Age
2
 * 3.32*10


-5 


Examples (54% male); 


15 year old: 0.951 


16 year old: 0.950 


17 year old: 0.948 


- 


Multipliers   


Acute phase 0.775 0.259 


Responder observation 0.954 0.849 


Euthymic treated 0.954 0.933 


Euthymic not treated 0.954 0.832 


Therapy resistant inpatient 0.809 0.292 


Therapy resistant outpatient 0.809 0.674 


EPS 0.815 - 


Weight gain 0.908 0.926 


Somnolence 0.905 - 


Decrement   


Hospitalisation (decrement) 
0.070 0 (assumed to be included in above 


values) 
In the model general population utility values are updated every cycle. 


 


The ERG notes that the formula used to calculate utility values for the general paediatric population was 


developed in a general adult population. The ERG also notes that EQ-5D may not be the most appropriate 


preference-base measure for use in children.
74


 However, as with the remainder of the utility values, the use of 


these appears to be reasonable given the lack of relevant data. 


 


There are some large discrepancies in the bipolar-related utilities reported in the two studies used by the 


manufacturers. For example, the utility multiplier for the acute phase is 0.775 in the main analysis, but 0.259 


in the sensitivity analysis. A similar difference is seen for therapy resistant inpatients, with multipliers of 


0.809 and 0.292. However, use of the alternative utility multipliers does not alter the incremental cost-


effectiveness results, with use of aripiprazole second-line (S2) dominating each of the other treatment 


strategies. 


 


5.2.9 Resources and costs 


Daily in-hospital costs were based on NHS Reference Costs 2010/11
75


 (code MHIPC1; NHS Trusts Mental 


Health Inpatients – Children). In the MS this cost was assumed to include costs relating to adverse events, but 


not the cost of the antipsychotic drugs. This assumption is discussed in more detail in Section 5.2.6 of this 


report. 
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Out-of-hospital resource use was based on clinical opinion to the manufacturers, with costs taken from the 


PSSRU.
76


 Drug costs (where appropriate) were included separately, as were costs related to weight-gain. An 


overview of the costs used in the model is presented in Table 56. 


 


Table 56: Weekly costs (£) used within the model 


Inpatient care (acute and therapy 


resistant phases)* 
4 214.68 


Outpatient care; on treatment* 80.37 


Outpatient care; no treatment 42.33 


Outpatient care; therapy resistant* 161.84 


Weight gain 16.57 


Aripiprazole 35.90 


Risperidone 0.40 


Quetiapine 28.31 


Olanzapine 9.24 


Lithium 0.25 
* Excludes drug costs 


 


5.2.10 Base case cost effectiveness results 


The manufacturers’ base case results are shown in an incremental analysis (in ascending order of cost) in 


Table 57 (reproduced from Table B78; MS page 229). It should be noted that the manufacturers’ base case 


results did not change following the ERG’s clarification questions. 


 


Table 57: Base case results reported in the manufacturers’ submission 


RIS: risperidone. QUE: quetiapine. OLA: olanzapine. ARI: aripiprazole 


 


The manufacturers noted that, based on the cost-effectiveness results, use of aripiprazole at any point in the 


treatment pathway (S2, S3 or S4) dominates a sequence in which the drug is not included (S1). The 


manufacturers’ additional sensitivity analyses explored the robustness of this conclusion. The manufacturers 


did not declare that the use of aripiprazole second-line (after risperidone first-line) dominates all of the other 


treatment strategies considered, when using mean cost-effectiveness results. However, the ERG has been 


advised that all four antipsychotics are typically tried in patients before they are declared treatment resistant. 


Hence a treatment strategy incorporating all four drugs should be considered. As previously mentioned, the


Sequence 
Total costs 


(£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S2 


(RIS, ARI, QUE) 
£74,133 2.52466    


S3 


(ARI, RIS, QUE) 
£74,379 2.52348 £246 -0.0012 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£74,888 2.52297 £755 -0.0017 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£75,066 2.51637 £933 -0.0083 


Dominated 


by S2 
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 ERG requested that the manufacturers conduct such an analysis, but they were unable to do so within the 


available time-frame. 


 


The MS provided a breakdown of results (undiscounted costs and QALYs) for each strategy and each of the 


23 health states (Tables B71 to B76; MS pages 220-228). This breakdown is summarised in Table 58 and 


Table 59, which group the health states into fewer categories. 


 


Table 58: Undiscounted costs by broad health state for each strategy 


Undiscounted costs Strategy One 


(RIS, QUE, OLA) 


Strategy Two 


(RIS, ARI, QUE) 


Strategy Three 


(ARI, RIS, QUE) 


Strategy Four 


(RIS, QUE, ARI) 


Acute £14,714 £14,714 £14,675 £14,714 


Resp. Obs. £20,494 £20,494 £20,148 £20,494 


Euthymic* £4,459 £4,459 £4,546 £4,459 


First line £39,666 £39,666 £39,369 £39,666 


     


Acute £9,486 £9,760 £9,910 £9,486 


Resp. Obs. £9,569 £13,363 £13,764 £9,569 


Euthymic* £1,986 £2,724 £2,700 £1,986 


Second line £21,040 £25,846 £26,374 £21,040 


     


Acute £7,144 £6,154 £6,154 £7,282 


Resp. Obs. £8,345 £6,193 £6,193 £9,952 


Euthymic* £1,572 £1,179 £1,179 £1,903 


Third line £17,062 £13,526 £13,526 £19,137 


     


Therapy resistant £25,266 £22,920 £22,920 £22,920 


Total £103,034 £101,958 £102,189 £102,763 
Resp. Obs.: Responder observation 


* Includes ‘Euthymic treated’ and ‘Euthymic not treated’ 
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Table 59: Undiscounted QALYs by broad health state for each strategy 


Undiscounted costs Strategy One 


(RIS, QUE, OLA) 


Strategy Two 


(RIS, ARI, QUE) 


Strategy Three 


(ARI, RIS, QUE) 


Strategy Four 


(RIS, QUE, ARI) 


Acute 2.3 2.3 2.1 2.3 


Resp. Obs. 3.9 3.9 3.7 3.9 


Euthymic* 90.8 90.8 88.8 90.8 


First line 96.9 96.9 94.6 96.9 


     


Acute 1.4 1.4 1.5 1.4 


Resp. Obs. 1.7 2.4 2.6 1.7 


Euthymic* 38.6 52.7 54.7 38.6 


     


Second line 41.8 56.5 58.8 41.8 


Acute 1.0 0.9 0.9 1.1 


Resp. Obs. 1.5 1.1 1.1 1.8 


Euthymic* 31.1 22.7 22.7 36.6 


Third line 33.7 24.8 24.8 39.4 


     


Therapy resistant 52.6 47.4 47.4 47.4 


Total 224.97 225.64 225.58 225.55 
Resp. Obs.: Responder observation 


* Includes ‘Euthymic treated’ and ‘Euthymic not treated’ 


 


The results presented in Table 58 and Table 59 show that when aripiprazole replaces olanzapine, it results in 


higher costs and higher QALYs for the treatment line during which it is used (these additional costs and 


QALYs stem from the ‘Responder observation’ and ‘Euthymic’ health states), but results in lower costs and 


lower QALYs for all subsequent lines of treatment (including the fourth line of therapy resistance). The initial 


increase in costs is outweighed by the subsequent decrease, whereas the initial increase in QALYs outweighs 


the subsequent decrease, with the result that the inclusion of aripiprazole at any point (S2, S3 and S4) 


dominates its exclusion (S1). 


 


 


5.2.11 Sensitivity analyses 


5.2.11.1 Probabilistic sensitivity analysis (PSA) 


For the manufacturer’s PSA, values for the following variables were taken from their posterior distributions, 


as generated from the network meta-analysis: 


 Probability of YMRS response at three weeks 


 Relative risk (compared with placebo) of discontinuation at three weeks 


 Incidence of EPS (during the acute phase) 


 Incidence of clinically significant weight grain (during the acute phase) 


 Incidence of somnolence (during the acute phase) 
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The manufacturers noted that if utility values were independently sampled in their model then potentially 


illogical values could result; for example patients with acute mania could be modelled as having a better 


quality of life than patients who had responded to treatment. Instead, the manufacturers sampled utility values 


for patients who had responded to treatment, multiplying by 0.85 to give utility values for treatment resistant 


patients and by 0.81 to give utility values for patients with acute mania. 


 


Whilst the ERG considers that the monotonicity between the utility health states should be maintained, it is 


noted that the manufacturers have ignored uncertainty in their multipliers and hence also in their assessment 


of uncertainty in the utility values. 


 


An overview of the key inputs to the manufacturers’ PSA is presented in Table 57. The PSA inputs for these 


parameters all came from the manufacturers’ network meta-analysis (see Section 4.4 of this report). 
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Table 60: Details of the inputs to the manufacturers’ PSA 


 Mean Minimum Maximum Graph 


Probability of YMRS response at three weeks 


aripiprazole 0.59 0.40 0.80 
 


risperidone 0.60 0.38 0.79 
 


quetiapine 0.47 0.27 0.65 
 


olanzapine 0.52 0.31 0.75 
 


Relative risk (compared with placebo) of discontinuation at three weeks 


aripiprazole 0.75 0.31 1.58 
 


risperidone 0.92 0.33 2.64 
 


quetiapine 0.71 0.27 1.76 
 


olanzapine 0.57 0.16 1.39 
 


Incidence of EPS (during the acute phase) 


aripiprazole 0.17 0.02 0.50 
 


risperidone 0.12 0.01 0.48 
 


quetiapine 0.15 0.01 0.79 
 


olanzapine 0.12 0.01 0.48 
 


Incidence of weight grain (during the acute phase) 


aripiprazole 0.04 0.00 0.17 
 


risperidone 0.05 0.00 0.30 
 


quetiapine 0.39 0.03 0.98 
 


olanzapine 0.53 0.06 1.00 
 


Incidence of somnolence (during the acute phase) 


aripiprazole 0.47 0.18 0.85 
 


risperidone 0.27 0.10 0.53 
 


quetiapine 0.27 0.09 0.55 
 


olanzapine 0.27 0.10 0.53 
 


Std. Dev.: Standard deviation YMRS: Young Mania Rating Scale 


Within each Section graphs are plotted on the same horizontal axis. 


 


The ERG notes that within the manufacturers’ PSA, probabilities of YRMS response and discontinuation were 


modelled separately. This meant that it was possible for their combined probability of occurrence could 


exceed 100%. However, using week-three values, this only occurred for aripiprazole in 4 (0.4%) of the PSA 
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samples and for risperidone in 29 (2.9%) of the PSA samples (it did not occur for quetiapine or olanzapine). 


The ERG corrected this by reducing both of the probabilities (by the same amount) whenever a violation 


occurred so that their sum would equal 100%. This had a minor effect on the PSA results, increasing costs by 


about 0.03% and reducing QALYs by about 0.005% for each of the strategies. Results of the incremental 


analyses remained unchanged, with use of aripiprazole second-line (S2) dominating each of the other 


treatment strategies. 


 


To use their network meta-analysis results in their PSA the manufacturers used a random sample of 1,000 


from 50,000 iterations of their fixed-effects model. The number of iterations required for convergence of their 


fixed-effects model was based on graphical methods (from questions A14 and A15, page 16 of clarification 


response). However, the manufacturers did not provide details of how they assessed the number of PSA runs 


required for stable results. The ERG checked the PSA runs graphically for convergence, the results are 


displayed in Figure 3 and Figure 4 and suggest adequate convergence of the PSA runs. 


 


Figure 3:  Cumulative average cost for each strategy against PSA run 
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Figure 4:  Cumulative average QALYs for each strategy against PSA run 


 


 


In the MS the results of their PSA were presented as scatter plots of incremental costs and QALYs for 


scenarios two to four (all relative to scenario one), these are reproduced in Figures 4 to 7 (Figures B19 to B21; 


MS pages 231/232). 


 


Figure 5:  Scatter-plot of incremental costs and incremental QALYs; strategy 2 vs. strategy 1 
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Figure 6:  Scatter-plot of incremental costs and incremental QALYs; strategy 3 vs. strategy 1 


 


 


Figure 7: Scatter-plot of incremental costs and incremental QALYs; strategy 4 vs. strategy 1 


 


 


Figures 5 to 7 show considerable uncertainty in the cost-effectiveness results. For each of the three strategies 


incorporating aripiprazole (S2, S3 and S4) the majority of the PSA results fall in the bottom-right quadrant, 


indicating dominance over the strategy excluding aripiprazole (S1). 


  


No summary results were reported in the MS. However, based on the results presented in the manufacturers’ 


model the ERG generated Table 61.  
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Table 61: Results from the manufacturers’ PSA 


Costs 
Deterministic 


mean 
PSA mean PSA 95% interval* 


S1 £75,066 £75,016 £61,207 to £90,979 


S2 £74,133 £74,138 £60,003 to £90,969 


S3 £74,379 £74,386 £59,663 to £90,343 


S4 £74,888 £74,884 £61,066 to £91,076 


QALYs    


S1 2.516 2.514 2.336 to 2.649 


S2 2.525 2.523 2.343 to 2.656 


S3 2.523 2.521 2.341 to 2.655 


S4 2.523 2.521 2.343 to 2.654 


ICER Based on incremental analysis 


S2 - - - 


S3 Dominated by S2 
Dominating S2 to 


dominated by S2 


S4 Dominated by S2 
Dominating S2 to 


dominated by S2 


S1 Dominated by S2 
Dominating S2 to 


dominated by S2 
* Percentile-based. 


 


Table 61 shows that there is little difference between the mean deterministic and PSA results: mean PSA costs 


for S1 reduce by £50; the costs for the other strategies change by less than £7. All of the mean PSA QALYs 


are reduced relative to the deterministic means, but this reduction is always less than 0.0021 QALYs. All of 


the changes (for both costs and QALYs) are less than 0.1% of the deterministic value. 


 


A comparison of the ranges for costs and QALYs across the strategies shows how similar they are. However, 


a more insightful analysis is to compare incremental costs and QALYs simultaneously through calculation of 


ICERs. This analysis is presented at the bottom of Table 61 and shows that, whilst the mean results from both 


the deterministic analysis and PSA indicate that S2 dominates all of the other treatment strategies, a 95% 


confidence interval about this result also includes the possibility of each treatment strategy dominating S2. 


 


Scatter plots comparing incremental costs and QALYs for each strategy compared with S2 are displayed in 


Figures 8 to 10. These graphs have been fixed so that they have common scales. Again the uncertainty in the 


cost-effectiveness results is emphasised. Figures 9 and 10 also show that there are strong correlations amongst 


the outcomes of the three treatment strategies containing aripiprazole (S2, S3 and S4). Comparisons of every 


strategy against every other strategy are summarised in Table 62 which shows the percentage of times each 


strategy either dominates, or is dominated by every other strategy. Figure 11 displays the cost-effectiveness 


acceptability curve (CEAC), which shows the probability of each strategy being the most cost-effective for 


willingness-to-pay thresholds between £0 and £100,000. The CEAC may appear to be counter-intuitive, as S3 


has a higher probability of being cost-effective than S2, even though S2 dominates S3. Similarly S1 has a 
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higher probability of being cost-effective than S4, even though S4 dominates S1. These results are due to both 


the correlated nature of the different treatment strategies, allied with the fact that the CEAC does not take into 


account the consequences of not being cost-effective. 


 


Figure 8: Scatter-plot of incremental costs and incremental QALYs: strategy 1 vs. strategy 2 


 


Figure 9: Scatter-plot of incremental costs and incremental QALYs: strategy 3 vs. strategy 2 


 


  


-£6,000.00


-£4,000.00


-£2,000.00


£0.00


£2,000.00


£4,000.00


£6,000.00


-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03


In
cr


e
m


e
n


ta
l C


o
st


 (
£


)


Incremental Benefit (QALYs)


Strategy 1 vs Strategy 2


-£6,000.00


-£4,000.00


-£2,000.00


£0.00


£2,000.00


£4,000.00


£6,000.00


-0.05 -0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03


In
cr


e
m


e
n


ta
l C


o
st


 (
£


)


Incremental Benefit (QALYs)


Strategy 3 vs Strategy 2







   
 
 


   


121 


 


Figure 10: Scatter-plot of incremental costs and incremental QALYs: strategy 4 vs. strategy 2 


 


 


Figure 11: Cost-effectiveness acceptability curve for the four treatment strategies 
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Table 62: Summary of PSA Results: dominance compared with strategies 1 and 2 


 Results compared with S1 Results compared with S2 Results compared with S3 Results compared with S4 


Scenario % Dominating % Dominated % Dominating % Dominated % Dominating % Dominated % Dominating % Dominated 


S1 - - 14.3 72.1 22.5 54.4 22.9 57.2 


S2 72.1 14.3 - - 52.8 27.0 84.0 4.5 


S3 54.4 22.5 27.0 52.8 - - 48.6 31.8 


S4 57.2 22.9 4.5 84.0 31.8 48.6 - - 
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The results from the manufacturers’ PSA indicate that, if a three-drug treatment sequence is 


used, aripiprazole should be included, although its position within the treatment sequence 


remains unclear. The strategy that excludes aripiprazole (S1) is dominated by each of the 


other strategies in over half of the PSA results. Furthermore, the probability that S1 is the 


most cost-effective strategy is roughly half of the probabilities for S2 and S3 for all of the 


thresholds explored. However, there remains considerable uncertainty around these results – 


for example every strategy is dominated by every other strategy in at least some of the PSA 


samples. 


 


The mean results also indicate that if aripiprazole is used in a three-drug treatment strategy 


then it may not be optimal if used as a third-line treatment. This strategy is dominated by the 


strategy of using aripiprazole second-line in 84% of the PSA results, and has a probability of 


being the most cost-effective strategy of about 0.05 for all of the thresholds explored. The 


results are less clear about whether or not a specific place in the treatment pathway is 


indicated for aripiprazole. Use of aripiprazole second-line dominates each of the other 


strategies in the majority of PSA results. However, for all thresholds up to £95,000, use of 


aripiprazole third-line has the highest probability of being the most cost-effective treatment 


strategy. 


 


5.2.11.2 One-way sensitivity analyses (OWSA) 


When the model parameters were varied in an OWSA, results were found to be sensitive to 


the estimated probability of response, in particular the probability of response at week 3 for 


both aripiprazole and olanzapine. Tables 63 to 65 show the model results when week 3 


response is reduced by 30% for aripiprazole and increased by 30% for olanzapine (both 


separately and collectively). 


 


Table 63: Sensitivity analysis reducing the week 3 probability of response by 30% 


for aripiprazole 


 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S1 


(RIS, QUE, OLA) 
£75,066 2.51637    


S4 


(RIS, QUE, ARI) 
£75,187 2.51050 £121 -0.00587 


Dominated 


by S1 


S2 


(RIS, ARI, QUE) 
£75,292 2.51083 £227 -0.00554 


Dominated 


by S1 


S3 


(ARI, RIS, QUE) 
£76,760 2.50840 £1,694 -0.00796 


Dominated 


by S1 
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Table 64: Sensitivity analysis increasing the week 3 probability of response by 30% 


for olanzapine 


 


Table 65: Sensitivity analysis reducing the week 3 probability of response by 30% 


for aripiprazole whilst increasing it by 30% for olanzapine 


 


Tables 63 and 65 show that a reduction in the effectiveness of aripiprazole by 30% results in 


all of the treatment strategies containing aripiprazole (S2, S3, S4) becoming dominated by the 


strategy which excludes aripiprazole (S1). If the effectiveness of olanzapine is increased by 


30% (whilst that for aripiprazole is unchanged) then use of aripiprazole third line (S4) is 


dominated by not using aripiprazole (S1), whilst use of aripiprazole first-line (S3) is 


dominated by use of aripiprazole second-line (S2). 


 


Within their original submission the manufacturers considered five scenario analyses, 


displaying the cost-effectiveness results relative to their base case of S1 (treatment without 


aripiprazole). Four of the results are redisplayed here in Tables 66 to 69, but re-presented as 


incremental analyses. The scenario analysis considering alternative utility values for weight 


gain is not considered here as it had a negligible impact on the results. 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S2 


(RIS, ARI, QUE) 
£74,133 2.52466    


S3 


(ARI, RIS, QUE) 
£74,379 2.52348 £246 -0.00118 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£74,763 2.52769 £630 0.00303 


£208,149 


(Compared 


with S2) 


S4 


(RIS, QUE, ARI) 
£74,888 2.52297 £124 -0.00472 


Dominated 


by S1 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S1 


(RIS, QUE, OLA) 
£74,763 2.52769    


S4 


(RIS, QUE, ARI) 
£75,187 2.51050 £424 -0.01719 


Dominated 


by S1 


S2 


(RIS, ARI, QUE) 
£75,292 2.51083 £529 -0.01686 


Dominated 


by S1 


S3 


(ARI, RIS, QUE) 
£76,760 2.50840 £1,997 -0.01929 


Dominated 


by S1 
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Table 66: Scenario analyses using 10mg dose for aripiprazole (based on Table B81; 


MS page 234) 


 


Table 67: Scenario analyses using all the identified studies in the network meta-


analysis (based on Table B82; MS page 235) 


 


Table 68: Scenario analyses using alternative symptom utility values (based on 


Table B84; MS page 237) 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£74,815 2.51991    


S1 


(RIS, QUE, OLA) 
£75,015 2.51658 £200 -0.00333 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£75,125 2.51865 £310 -0.00126 


Dominated 


by S2 


S3 


(ARI, RIS, QUE) 
£75,741 2.51858 £926 -0.00133 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£72,178 2.53391    


S1 


(RIS, QUE, OLA) 
£72,352 2.53187 £174 -0.00204 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£72,441 2.53284 £263 -0.00107 


Dominated 


by S2 


S3 


(ARI, RIS, QUE) 
£73,164 2.53173 £986 -0.00218 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£74,133 2.02172    


S3 


(ARI, RIS, QUE) 
£74,379 2.0216 £246 -0.00012 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£74,888 2.01838 £755 -0.00334 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£75,066 2.01152 £933 -0.01020 


Dominated 


by S2 
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Table 69: Scenario analyses changing the order of S1 (based on Table B87; MS 


page 238) 


 


The results of the scenario analyses are consistent in showing that, for a wide variety of model 


assumptions, use of aripiprazole second-line (after risperidone) dominates the other strategies 


considered, including not using aripiprazole at all. However, as has previously been shown, 


there is much uncertainty around this conclusion. In addition, the incremental costs and 


incremental QALYs are nearly always small, with incremental costs of each strategy (relative 


to S2) often being less than 2%, and incremental QALYs often being less than 0.05% of the 


total values for S2. 


 


In response to clarification questions from the ERG, the manufacturers considered additional 


scenario analyses: varying the starting age of patients, altering treatment duration (acute phase 


and euthymic: treated phase), increasing relapse rates, reducing treatment efficacy with each 


additional line of treatment and modelling drug-related adverse event costs. These are 


discussed in turn. 


 


Varying the starting age of patients 


As discussed in Section 5.2.4 of this report, the starting age used in the manufacturers’ model 


was somewhat arbitrary. The ERG requested the manufacturers to explore the impact of using 


starting ages of 13 years, 17 years and 13.4 years (the mean starting age of patients in the 


pivotal trial for aripiprazole). Since within the manufacturers’ model the starting age has to be 


an integer, only the first two analyses were performed. Results are reported in Tables 70 and 


71.  As expected, increasing (or decreasing) the model’s time-horizon resulted in increased 


(or decreased) accumulated costs and QALYs for all the strategies. These results emphasise 


the fact that the main driver of cost-effectiveness relates to the acute phase of inpatient care. 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, OLA) 
£73,856 2.52778    


S3 


(ARI, RIS, OLA) 
£74,102 2.5266 £246 -0.00118 


Dominated 


by S2 


S4 


(RIS, OLA, ARI) 
£74,214 2.5263 £358 -0.00148 


Dominated 


by S2 


S1 


(RIS, OLA, QUE) 
£74,687 2.51672 £831 -0.01106 


Dominated 


by S2 
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Table 70: Cost-effectiveness results with a starting age of 13 years (5 year time-


horizon) 


 


Table 71: Cost-effectiveness results with a starting age of 17 years (1 year time-


horizon) 


 


 


Altering treatment duration 


Based on feedback from their clinical advisors (see Section 5.2.4 of this report), the ERG 


requested the following additional analyses from the manufacturers: 


 


 An extension of the acute phase of the model beyond three weeks. 


 An extension of the euthymic: treated phase of the model to six months. 


 An extension of the euthymic: treated phase of the model to twelve months. 


 


In response, the manufacturers extended the acute phase from three weeks to four weeks 


(question B18, pages 36-37 of clarification response). This had minimal impact on the cost-


effectiveness results, and so the results are not re-produced here. The effect of extending the 


euthymic: treated phase of the model is re-produced as an incremental analysis in Table 72 


and Table 73 (based on question B19, pages 37-38 of clarification response). 


 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£97,742 4.06605    


S3 


(ARI, RIS, QUE) 
£97,975 4.06493 £233 -0.00112 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£98,537 4.06426 £795 -0.00179 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£98,793 4.05384 £1,051 -0.01221 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£48,388 0.86713    


S3 


(ARI, RIS, QUE) 
£48,636 0.86594 £248 -0.00119 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£49,027 0.86569 £639 -0.00144 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£49,090 0.86316 £702 -0.00397 


Dominated 


by S2 
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Table 72: Cost-effectiveness results with an average (mean) of six months euthymic 


treatment 


 


Table 73: Cost-effectiveness results with an average (mean) of twelve months 


euthymic treatment 


 


The results from these additional analyses show that the strategy of using aripiprazole as a 


second-line treatment dominates each of the other treatment strategies considered by the 


manufacturers. The ERG notes that increasing the average time spent in the euthymic treated 


health state reduces the total costs accrued for each treatment strategy. 


 


A further analysis was conducted by the manufacturers, in which the acute phase was 


extended to four weeks, euthymic treatment was maintained for 12 months, and treatment 


effectiveness was reduced for second and third-line treatments. The results of this analysis are 


reported in Table 74. 


 


Increasing relapse rates 


Based on feedback from their clinical advisors (see Section 5.2.4 of this report), the ERG 


requested that the manufacturers explore the effect on their cost-effectiveness results of 


increasing relapse rates. In response the manufacturers tested rates of 10%, 15% and 20% 


(over the entire duration of treatment). The results (question B22, pages 42/43 of clarification 


response) showed that increasing relapse rates resulted in higher accumulated costs and lower 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£68,640 2.53294    


S3 


(ARI, RIS, QUE) 
£69,203 2.53183 £563 -0.0011 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£69,354 2.52925 £714 -0.0037 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£69,505 2.51989 £865 -0.0130 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£63,994 2.53897    


S3 


(ARI, RIS, QUE) 
£64,657 2.53348 £663 -0.0055 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£64,773 2.52225 £779 -0.0167 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£64,892 2.53797 £898 -0.0010 


Dominated 


by S2 
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accumulated QALYs for all the strategies, but the incremental analyses remained the same. 


Only the results for a relapse rate of 20% are presented here, in Table 74. 


 


Table 74: Cost-effectiveness results assuming a total relapse rate of 20% (instead of 


5%) whilst euthymic and treated 


 


Reducing treatment efficacy with each additional line of treatment 


The ERG requested that the manufacturers explore the possibility that treatment efficacy 


reduces when the antipsychotic is not used as first line treatment (see Section 5.2.6 of this 


report). In response the manufacturers conducted the following analyses: 


 A reduction in efficacy of 5% between lines 1 and 2, and 10% between lines 2 and 3. 


 A reduction in efficacy of 10% between lines 1 and 2, and 15% between lines 2 and 3. 


 A reduction in efficacy of 15% between lines 1 and 2, and 20% between lines 2 and 3. 


 A reduction in efficacy of 50% between lines 1 and 2, and 75% between lines 2 and 3. 


 


The results (question B16, pages 35-36 of clarification response) show that the 


manufacturers’ original cost-effectiveness results are not substantially altered – even with 


reductions of 50% and 75%. Only results for reductions of 10% and 15% are reproduced in 


Table 75.  


Table 75: Cost-effectiveness results assuming a reduction in efficacy of 10% 


between lines 1 and 2, and 15% between lines 2 and 3 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£104,618 2.47165    


S3 


(ARI, RIS, QUE) 
£104,766 2.47088 £148 -0.0008 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£105,241 2.47038 £623 -0.0013 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£106,176 2.4629 £1,558 -0.0088 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£74,881 2.51736    


S3 


(ARI, RIS, QUE) 
£75,142 2.51602 £261 -0.0013 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£75,608 2.51523 £727 -0.0021 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£75,777 2.50872 £896 -0.0086 


Dominated 


by S2 
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The manufacturers also conducted a sensitivity analysis in which the analysis of Table 75 was 


combined with the additional assumptions that the acute phase was extended to four weeks 


and euthymic treatment was maintained for 12 months. The results are reproduced in Table 76 


(from question B20, page 38 of clarification response). 


 


Table 76: Cost-effectiveness results assuming a reduction in efficacy of 10% 


between lines 1 and 2, and 15% between lines 2 and 3, four weeks of 


acute treatment and 12 months of euthymic treatment 


 


Modelling drug-related adverse event costs 


In their original submission the manufacturers assumed that drug-related adverse events 


experienced by inpatients would be captured by their use of NHS Reference Costs. However, 


because the incidence of drug-related adverse events varies by drug, the ERG requested that 


the manufacturers explicitly model this (see Section 5.2.6 of this report). Due to uncertainty in 


the resource use for treating EPS and somnolence, the manufacturers considered two different 


scenarios: 


 Somnolence and EPS both requiring one additional hour of consultant time per week. 


 Somnolence and EPS both requiring three additional hours of consultant time per 


week. 


 


The results of these analyses are reproduced in Tables 77 and 78 (from question B21, pages 


39-41 of clarification response). They show that use of aripiprazole, second-line, continues to 


dominate all of the other treatment sequences considered. The ERG’s clinical advisors stated 


that the time required spent treating EPS and somnolence adverse events would not be 


excessive and that the one additional hour of consultant time per week assumed in Table 77 is 


likely to over-estimate the time required. 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£63,994 2.53897    


S3 


(ARI, RIS, QUE) 
£64,657 2.53348 £663 -0.0055 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£64,773 2.52225 £779 -0.0167 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£64,892 2.53797 £898 -0.001 


Dominated 


by S2 
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Table 77: Cost-effectiveness results assuming that somnolence and EPS both 


require one additional hour of consultant time per week 


 


Table 78: Cost-effectiveness results assuming that somnolence and EPS both 


require three additional hours of consultant time per week 


 


 


5.3 Additional work undertaken by the ERG 


The ERG noted that because aripiprazole only has positive CHMP opinion for 12 weeks of 


treatment it would not be appropriate for the manufacturers to promote treatment with 


aripiprazole beyond 12 weeks. Hence the ERG carried out an initial analysis in which none of 


the antipsychotics were used for more than 12 weeks in any treatment line recognising that 


the comparator interventions are used off-label. The results are reproduced in Table 79 and 


show that limiting treatment to 12 weeks has little impact on the manufacturers’ original cost-


effectiveness results. 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£75,760 2.52466    


S3 


(ARI, RIS, QUE) 
£76,198 2.52348 £438 -0.0012 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£76,425 2.51637 £665 -0.0083 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£76,453 2.52297 £693 -0.0017 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£79,014 2.52466    


S3 


(ARI, RIS, QUE) 
£79,143 2.51637 £129 -0.0083 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£79,584 2.52297 £570 -0.0017 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£79,834 2.52348 £820 -0.0012 


Dominated 


by S2 
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Table 79: Cost-effectiveness results limiting antipsychotic treatment to a maximum 


of 12 weeks per treatment line 


 


 


5.3.1 Exploratory analysis of the impact of personalised-medicine 


As has been previously noted, clinical advisors to the ERG and clinical advisors to the 


manufacturers both pointed out that the specific treatment adopted will be tailored to the 


individual based on a combination of factors including: severity of symptoms; side-effect 


profile; comorbidities; and the likelihood of adherence. This suggests that certain sub-groups 


may benefit more than others from the use of specific antipsychotic treatment sequences. 


Examples described to the ERG include the use of olanzapine for highly irritable/agitated 


patients and the use of quetiapine for depressed patients (Section 3 of this report). There are 


limited data available to model treatment effects within sub-groups, hence the ERG conducted 


an exploratory scenario analysis to examine the possible implications of this personalised 


medicine. 


 


For this analysis, the ERG adopted the results presented in Table 76 of this report as their base 


case. For ease of readability these results are reproduced in Table 80 which presents the 


results of amending the manufacturers’ original analysis by assuming: 


 A reduction in efficacy of 10% between lines 1 and 2, and 15% between lines 2 and 3 


 Four weeks of acute treatment 


 Twelve months of euthymic treatment. 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£73,673 2.52609    


S3 


(ARI, RIS, QUE) 
£73,897 2.5249 £224 -0.0012 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£74,428 2.52456 £755 -0.0015 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£74,673 2.51832 £999 -0.0078 


Dominated 


by S2 
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Table 80: The base case used in the exploratory analysis of personalised medicine 


 


The potential impact of personalised-medicine was modelled either by applying an additional 


QALY gain or by offsetting the total costs for S1, S3 and S4 (no change was applied to S2 as 


this would not change the base case results). The impact on the resulting ICER of adding 


different QALY gains and different costs offsets was explored and is presented in Figures 12 


to 14. These graphs all use the same axis scale. The QALY gains and cost offsets required for 


each of the strategies (S1, S3 and S4) to produce an ICER (relative to S2) equal to £30,000 


and to £20,000 are displayed in Table 81. 


 


Figure 12: Effect on the ICER (vs. S2) of applying additional QALY gains to S4 
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Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£63,994 2.53897    


S4 


(RIS, QUE, ARI) 
£64,657 2.53348 £663 -0.0055 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£64,773 2.52225 £779 -0.0167 


Dominated 


by S2 


S3 


(ARI, RIS, QUE) 
£64,892 2.53797 £898 -0.001 


Dominated 


by S2 
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Figure 13: Effect on the ICER (vs. S2) of applying additional QALY gains to S1 


 


 


Figure 14: Effect on the ICER (vs. S2) of applying additional QALY gains to S3 
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Figure 15: Effect on the ICER (vs. S2) of applying additional cost reductions to S4 


 


 


Figure 16: Effect on the ICER (vs. S2) of applying additional cost reductions to S1 
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Figure 17: Effect on the ICER (vs. S2) of applying additional cost reductions to S3 


 


 


Table 81: QALY gains and cost offsets required to produce ICER equal to £30,000 


or £20,000 per QALY gained (relative to S2) 


Strategy 


Additional QALYs required for: Cost offset required for 


ICER =  


£30,000 


ICER =  


£20,000 


ICER =  


£30,000 


ICER =  


£20,000 


S4 


(RIS, QUE, ARI) 
0.02759 0.03864 - £828 - £773 


S1 


(RIS, QUE, OLA) 
0.04269 0.05567 - £1,281 - £1,113 


S3 


(ARI, RIS, QUE) 
0.03093 0.04590 - £928 - £918 


 


These results indicate that the increased QALYs or cost-offsets required by strategies 1, 3 and 


4 to have an ICER below £20,000 or £30,000 per QALY gained are not excessive. It is 


commented that the assumed cost of a weeks’ stay as an inpatient is estimated to be greater 


than £4,200. 


 


The calculations presented in Table 69 do not take into consideration simultaneous cost 


offsets and QALY gains associated with more effective personalised treatments. 


 


5.3.2 The ERG’s estimation of a plausible ICER 


The ERG is generally satisfied with the base case analysis presented by the manufacturers. 


However, the ERG considers that the following changes should be made to generate a more 


plausible ICER: 


i. Include a half-cycle correction 
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ii. Amend the discounting calculations (see Section 5.2.4) 


iii. Amend the mortality calculations (see Section 5.2.6) 


iv. A reduction in efficacy of 10% between lines 1 and 2, and 15% between lines 2 and 3 


v. Using a random-effects model to conduct the network meta-analysis (see Section 


4.4). 


vi. Restrict the network meta-analysis results used in the PSA such that the week 3 


probability of discontinuing or responding does not exceed 100% (see Section 


5.2.11.1) 


 


In addition, the ERG notes that there are two possible ways that treatment with aripiprazole 


could be modelled: 


A) The model could reflect the licenced duration of 12 weeks for aripiprazole, giving a 


‘licenced duration’ model. 


B) The model could reflect real-world prescribing of aripiprazole. This would give a 


‘real-world’ model. 


Both model types were explored for the ERG’s plausible ICER. For the real-world model the 


following treatment lengths were used: 


 Four weeks of acute treatment 


 Twelve months of euthymic treatment. 


 


The results for the licenced duration model are presented in Table 82 (deterministic results) 


and Table 83 (probabilistic results), whilst the results from the real-world model are presented 


in Table 84 (deterministic results) and Table 85 (probabilistic results). The results show close 


agreement between the deterministic and probabilistic results for both of the models. 


 


Table 82: Deterministic cost-effectiveness results based on the ERG’s amendments: 


licenced duration model 


 


  


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£70,647 2.46858    


S3 


(ARI, RIS, QUE) 
£70,821 2.46756 £174 -0.00101 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£71,393 2.46706 £747 -0.00152 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£72,411 2.45340 £1,764 -0.01518 


Dominated 


by S2 
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Table 83: Probabilistic cost-effectiveness results based on the ERG’s amendments: 


licenced duration model 


 


 


Table 84: Deterministic cost-effectiveness results based on the ERG’s amendments: 


real-world model 


 


Table 85: Probabilistic cost-effectiveness results based on the ERG’s amendments: 


real-world model 


 


 


Compared with the manufacturers’ deterministic base case results (reproduced in Table 57 of 


this report), the licenced duration model results show a decrease in both total costs and total 


QALYs. This decrease is consistent across the four strategies considered, with the exception 


of S1 which has less favourable outcomes for both costs and QALYs relative to S2. 


 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£70,707 2.47064    


S3 


(ARI, RIS, QUE) 
£70,881 2.46972 £174 -0.00092 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£71,454 2.46883 £747 -0.00181 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£72,157 2.45798 £1,450 -0.01267 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£62,257 2.48639    


S4 


(RIS, QUE, ARI) 
£63,065 2.48062 £808 -0.00576 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£63,293 2.47160 £1,035 -0.01478 


Dominated 


by S2 


S3 


(ARI, RIS, QUE) 
£63,437 2.48511 £1,180 -0.00127 


Dominated 


by S2 


Sequence 
Total 


costs (£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£62,138 2.42890    


S4 


(RIS, QUE, ARI) 
£62,880 2.42301 £742 -0.00589 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£63,051 2.41584 £912 -0.01306 


Dominated 


by S2 


S3 


(ARI, RIS, QUE) 
£63,384 2.42797 £1,245 -0.00093 


Dominated 


by S2 
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Compared with the manufacturers’ deterministic base case results (reproduced in Table 57 of 


this report), the real-world model results show a decrease in both total costs and total QALYs. 


This decrease is inconsistent across the four strategies considered, with strategy S2 becoming 


more favourable relative to each of the other strategies. 


 


5.4 Conclusions 


The manufacturers’ report was well written and their model was transparent and well 


structured. The manufacturers provided amended models in response to all of the ERG’s 


clarification questions, with the exception of including a model which considered four 


treatment lines of antipsychotics. This was not provided due to a lack of time during the 


clarification process, although the manufacturers indicated that they would be able to provide 


this if required. 


 


Whilst there are a large number of uncertainties relating to the manufacturers’ economic 


evaluation, many of these do not have an appreciable impact on the cost-effectiveness results. 


Based on deterministic results, the base case conclusion that aripiprazole second-line (S2) 


dominates each of the other treatment strategies is only changed in the following situations: 


 The week 3 probability of YMRS response is reduced by 30% for aripiprazole. 


The strategy excluding aripiprazole (S1) then dominates all of the strategies that 


include aripiprazole – see Table 60 of this report. 


This occurs in 2 (0.2%) of the manufacturers’ PSA runs and in 53 (5.3%) of the 


ERG’s PSA runs. 


 The week 3 probability of YMRS response is increased by 30% for olanzapine. 


S1 has an ICER of £208,149 compared with S2. Use of aripiprazole first line (S3) or 


third line (S4) is dominated by S2 and S1 respectively – see Table 65 of this report. 


This occurs in 39 (3.9%) of the manufacturers’ PSA runs and in 85 (8.5%) of the 


ERG’s PSA runs. 


 


However, the PSA results indicate that there is considerable uncertainty over the conclusion 


that S2 dominates all of the other treatment strategies. Using the manufacturers’ base case 


analysis, the probability of S2 not being the most-cost effective strategy exceeds 60% for 


willingness-to-pay thresholds between £0 per QALY and £100,000 per QALY. In addition, 


95% confidence intervals about the deterministic results include the possibility that S2 is 


dominated by each of the other strategies. 
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The possibility that any of the four treatment strategies considered may represent cost-


effective options is further emphasised by the ERG’s additional exploratory work into 


personalised medicine (Section 5.3.1). This shows that changes of between 1% and 2% in the 


base case results (costs or QALYs) for S1, S3 and S4 can bring the ICERs (relative to S2) 


below £30,000. 


 


A remaining, unresolved uncertainty is the impact on the cost-effectiveness results of using 


four treatment lines of antipsychotics. The ERG, based on clinical advice, note that the use of 


four treatment lines within the manufacturers’ model would make it more realistic. 


 


The manufacturers and the ERG disagreed over the form of model that should be used within 


the network meta-analysis. The manufacturers favoured a fixed-effects model, claiming that 


there was not enough evidence to conduct a random-effects model. The ERG considers that it 


is more important to explore uncertainty when there is a lack of evidence, and so favour a 


random-effects model. It is noted that the point-estimates (and so estimates of deterministic 


cost-effectiveness) remain largely unchanged between the two models, but the use of a 


random-effects model introduces additional uncertainty into the results of the economic 


evaluation. 


 


In the MS the only included adverse-event costs were for weight gain. The ERG notes that 


this is likely to create a slight bias in favour of aripiprazole as it has the highest incidence of 


both EPS and somnolence, along with the lowest incidence of weight gain. However, in 


response to clarification (question B21, pages 39-41) the manufacturers demonstrated that the 


base case cost-effectiveness results are not substantially altered when costs are included for 


all of the adverse-events. In addition, the ERG notes that, due to a lack of evidence, the 


manufacturers did not model the effects of prolactin increase, and they made conservative 


assumptions about the incidence of EPS and somnolence for olanzapine. Both of these will 


create a small bias disfavouring aripiprazole. 
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6 IMPACT ON THE ICER OF ADDITIONAL CLINICAL AND 


ECONOMIC ANALYSES UNDERTAKEN BY THE ERG 


 


In order to provide an indication of the key drivers to the change in the ICER, the 


amendments made in the ERG’s two models were made independently to the manufacturers’ 


deterministic base case. Amending the model so that the combined probability of response of 


discontinuation does not exceed 100% was not undertaken as the summation of response and 


discontinuation was below 100% in the deterministic scenario. For all of the amendments, S2 


dominates each of the other strategies, so only incremental costs and QALYs are displayed 


(both relative to S2). Results are displayed in Tables 86 and 87. 


 


Table 86: Changes in incremental costs based on the ERG amendments 


Incremental Costs 


(relative to S2) 
S1 S3 S4 


Manufacturers’ base case £932 £246 £754 


Including a half-cycle correction £932 £197 £754 


Using the ERG random effects (instead of 


fixed effects) network meta-analyses 
£950 £320 £756 


Amending discounting calculations to be 


weekly instead of yearly 
£921 £245 £746 


Amending mortality calculations so that 


mortality rate cannot exceed 100% 
£932 £246 £754 


Reduction in efficacy of 10% between lines 


1 and 2, and 15% between lines 2 and 3 


(base case: no reductions) 


£896 £261 £727 


Twelve weeks maximum treatment (base 


case: twelve weeks average treatment) 
£999 £224 £755 


Four weeks acute treatment instead of three £1,276 £444 £963 


Twelve months of euthymic treatment 


instead of an average of 10 to 12 weeks. 
£779 £898 £663 


ERG base case (licensed prescribing) £1,764 £174 £747 


ERG base case (real-world prescribing) £1,035 £1,180 £808 
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Table 87: Changes in incremental QALYs based on the ERG amendments 


Incremental QALYs 


(relative to S2) 
S1 S3 S4 


Manufacturers’ base case -0.0083 -0.0012 -0.0017 


Including a half-cycle correction -0.0083 -0.0010 -0.0017 


Using the ERG random effects (instead of 


fixed effects) network meta-analyses 
-0.0084 -0.0012 -0.0018 


Amending discounting calculations to be 


weekly instead of yearly 
-0.0082 -0.0012 -0.0017 


Amending mortality calculations so that 


mortality rate cannot exceed 100% 
-0.0083 -0.0012 -0.0017 


Reduction in efficacy of 10% between lines 


1 and 2, and 15% between lines 2 and 3 


(base case: no reductions) 


-0.0086 -0.0013 -0.0021 


Twelve weeks maximum treatment (base 


case: twelve weeks average treatment) 
-0.0078 -0.0012 -0.0015 


Four weeks acute treatment instead of three -0.0077 -0.0018 -0.0021 


Twelve months of euthymic treatment 


instead of an average of 10 to 12 weeks. 
-0.0167 -0.0010 -0.0055 


ERG base case (licensed prescribing) -0.0152 -0.0010 -0.0015 


ERG base case (real-world prescribing) -0.0148 -0.0013 -0.0058 


 


The results show that of the different amendments, only the two that extend treatment 


duration (to four weeks acute treatment or twelve months of euthymic treatment) substantially 


alter the incremental results, in general making S2 slightly more favourable than the other 


treatment strategies. 
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7 END OF LIFE  


Aripiprazole does not meet the end of life criteria published by NICE. Although the 


intervention is anticipated to be indicated for a small patient population, it is not indicated for 


patients with a short life expectancy and there is no evidence that the intervention offers an 


extension to life.  
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8 CONCLUSIONS 


On the basis of the clinical evidence provided in the MS, aripiprazole has a similar efficacy 


profile, in terms of YMRS reduction, as the comparator antipsychotics: olanzapine; 


risperidone; and quetiapine. There is no conclusive evidence that aripiprazole has a worse side 


effect profile than olanzapine, risperidone and quetiapine (although the point estimate for 


rates of somnolence is higher). There exists evidence that aripiprazole may have a reduced 


incidence of clinically significant weight gain and clinically significant increase in prolactin 


levels compared with the comparator antipsychotics. 


 


The ERG considers the US paediatric bipolar I population included in trial NCT00110461 to 


be discrepant to UK population according to the low mean age and high prevalence of 


comorbid ADHD. Additionally, the severity of the patients included in the trial population in 


the MS is unlikely to reflect clinical practice in the UK. This is due to the inclusion criteria 


employed in trial NCT00110461
21


 stipulating that suicidal patients were excluded from 


participating in the study. Furthermore, the manufacturers were unable to provide the ERG 


with data on the number of trial patients who were inpatients (as would be the case in UK 


clinical practice) which also suggests that the population in the MS may not reflect the UK 


paediatric bipolar I population. 


 


As the NCT00110461 trial
21


 duration was 30 weeks, the duration of maintenance of effect of 


only 12 weeks of aripiprazole treatment is unknown. No recurrence data were provided by the 


manufacturers to indicate how long patients in the included trial remain stable following 


discontinuation of antipsychotic treatment. The focus of the MS was treatment of the acute 


phase. The use of aripiprazole as maintenance therapy, as may be used in clinical practice, is 


outside the CHMP’s recommended duration of treatment. However, the 30 week data indicate 


that the safety profile of aripiprazole during the extension phase was acceptable.  


 


It is noted that not all the information requested by the ERG were made available. It is unclear 


whether, if these data were known, this would have an impact on the clinical interpretation. 


Data on adherence was collected but not provided in the MS. The categories for which 


incomplete information was provided included: comorbid ADHD; the numbers in age 


subgroups; rapid cyclers; mixed/ manic episode. No data were provided on the numbers in 


receipt of psychotherapy; and the number of patients in community versus inpatient care. 


 


Within the MS it was stated that the use of aripiprazole at any point in a treatment sequence is 


a cost-effective alternative to not using aripiprazole. This conclusion was not based on fully 
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incremental analyses (instead each treatment strategy including aripiprazole was compared 


with the treatment strategy excluding aripiprazole). The ERG performed incremental analyses 


and found that use of aripiprazole second-line dominated its use at any other point in the 


treatment sequence (including not being used). However, the ERG also performed additional 


work looking at the uncertainty in this conclusion and the potential impact of personalised 


medicine, as the clinical advisors to the ERG stated that their choice of first-line treatment 


varied depending on the patient. These results suggested that it is possible that the optimal 


treatment sequence could depend on patient characteristics. This conclusion is not in 


disagreement with the manufacturers’ conclusion. 


 


In addition, the ERG considered two different treatment durations for aripiprazole (and the 


other antipsychotics) relating to the CHMP guidance and the current use of antipsychotics as 


detailed to the ERG by its clinical advisors. The conclusions from these two durations did not 


differ. 


 


It is noted that the MS did not consider four lines of antipsychotic treatments which would 


allow a patient to be prescribed each of aripiprazole, olanzapine, risperidone, and quetiapine 


as necessary. The ERG’s clinical advisors believed this was more likely to be the case than 


only using three antipsychotics. It is not believed that the inclusion of a fourth treatment line 


would alter the conclusions. 


 


In summary, both the conclusions of the manufacturers and the ERG are that the addition of 


aripiprazole (at the expense of olanzapine or quetiapine) is likely to be beneficial. A fully 


incremental analysis, using average costs and QALYs indicates that a strategy of using 


aripiprazole second-line following risperidone would be the most cost-effective strategy, 


although this may alter were an individual patient to have more QALYs and / or lesser costs 


under a particular strategy. 


 


8.1 Implications for research 


The following areas were identified as being worthy of future research: 


 Efficacy and safety data in sample representative of UK paediatric patients with 


bipolar I disorder. 


 Changes in the effectiveness of each antipsychotic when used first, second or third 


line. 
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 Measurement of preference-based health-related quality of life for patients with 


paediatric bipolar disorder. 
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9 Appendix 1 ERG search strategies 


 
Embase search strategy (340 records) 


 


1. exp Bipolar Disorder/ 


2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 


3. (hypomania$ or mania$ or manic$).tw. 


4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 


5. or/1-4 


6. exp clinical trials/ or exp clinical trial/ or exp controlled clinical trials/ 


7. exp crossover procedure/ or exp cross over studies/ or exp crossover design/ 


8. exp double blind procedure/ or exp double blind method/ or exp double blind studies/ 


9. exp single blind procedure/ or exp single blind method/ or exp single blind studies/ 


10. exp random allocation/ or exp randomization/ or exp random sample/ 


11. exp randomized controlled trials/ or exp randomized controlled trial/ 


12. (clinical adj2 trial$).tw. 


13. (((single$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$ or dummy)) or (singleblind$ 


or doubleblind$ or trebleblind$)).tw. 


14. (placebo$ or random$).mp. 


15. exp epidemiologic study characteristics/ 


16. animals/ not (animals/ and human$.mp.) 


17. animal$/ not (animal$/ and human$/) 


18. (or/6-15) not (or/16-17) 


19. exp child/ or exp adult children/ or exp adolescent/ 


20. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 


21. (young adj3 (person$ or people)).tw. 


22. under 18.tw. 


23. under eighteen.tw. 


24. or/19-23 


25. 5 and 18 


26. 24 and 25 


27. limit 26 to yr="2005 -Current" 


28. exp Bipolar Disorder/ 


29. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 


30. (hypomania$ or mania$ or manic$).tw. 


31. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 


32. or/28-31 


33. exp child/ or exp adult children/ or exp adolescent/ 


34. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 


35. (young adj3 (person$ or people)).tw. 


36. under 18.tw. 


37. under eighteen.tw. 


38. or/33-37 


39. 32 and 38 


40. limit 39 to yr="2005 -Current" 


41. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 


42. (safe or safety).ti. 


43. (harm$ or complication$).ti. 


44. risk$.ti. 


45. (treatment adj emergen$).ti. 


46. tolerability.ti. 


47. mortality.ti. 


48. or/41-47 



http://18.tw/

http://eighteen.tw/

http://18.tw/

http://eighteen.tw/
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49. 40 and 48 


50. aripiprazole/ae, to [Adverse Drug Reaction, Drug Toxicity] 


51. aripiprazole.ti,ab. 


52. 50 or 51 


53. 40 and 52 


54. extrapyramidal symptom/ 


55. (extrapyramidal symptom$ or EPS).ti,ab. 


56. 54 or 55 


57. weight gain/ 


58. weight gain$.ti,ab. 


59. 57 or 58 


60. somnolence/ 


61. somnolence.ti,ab. 


62. 60 or 61 


63. nausea/ 


64. nause$.ti,ab. 


65. 63 or 64 


66. 56 or 59 or 62 or 65 


67. 40 and 66 


68. dopamine receptor stimulating agent/ae, to [Adverse Drug Reaction, Drug Toxicity] 


69. 40 and 68 


70. 49 or 53 or 67 or 69 


71. 70 not 27 


 


Medline search strategy (254 records) 


 


1. Bipolar Disorder/ 


2. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 


3. (hypomania$ or mania$ or manic$).tw. 


4. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 


5. or/1-4 


6. exp clinical trial/ or exp controlled clinical trials/ 


7. exp cross over studies/ or exp crossover design/ 


8. exp double blind method/ or exp double blind studies/ 


9. exp single blind method/ or exp single blind studies/ 


10. exp random allocation/ or exp randomization/ 


11. exp randomized controlled trials/ or exp randomized controlled trial/ 


12. (clinical adj2 trial$).tw. 


13. (((single$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$ or dummy)) or (singleblind$ 


or doubleblind$ or trebleblind$)).tw. 


14. (placebo$ or random$).mp. 


15. (clinical trial$ or clinical control trial or random$).pt. 


16. exp epidemiologic study characteristics/ 


17. animals/ not (animals/ and human$.mp.) 


18. animal$/ not (animal$/ and human$/) 


19. (or/6-15) not (or/17-18) 


20. exp child/ or exp adult children/ or exp adolescent/ 


21. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 


22. (young adj3 (person$ or people)).tw. 


23. under 18.tw. 


24. under eighteen.tw. 


25. or/20-24 


26. 5 and 19 



http://18.tw/
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27. 25 and 26 


28. Bipolar Disorder/ 


29. ((bipolar or bi polar) adj5 (disorder$ or depress$)).tw. 


30. (hypomania$ or mania$ or manic$).tw. 


31. (((cyclothymi$ or rapid or ultradian) adj5 cycl$) or RCBD).tw. 


32. or/28-31 


33. exp child/ or exp adult children/ or exp adolescent/ 


34. (child$ or adolescen$ or youth$ or preschool or juvenile or pediatric or paediatric).tw. 


35. (young adj3 (person$ or people)).tw. 


36. under 18.tw. 


37. under eighteen.tw. 


38. or/33-37 


39. 32 and 38 


40. limit 39 to yr="2005 -Current" 


41. ((side or adverse or undesirable) adj2 (event$ or effect$ or reaction$ or outcome$)).ti. 


42. (safe or safety).ti. 


43. (harm$ or complication$).ti. 


44. risk$.ti. 


45. (treatment adj emergen$).ti. 


46. tolerability.ti. 


47. mortality.ti. 


48. or/41-47 


49. 40 and 48 


50. (extrapyramidal symptom$ or EPS).ti,ab. 


51. Weight Gain/ 


52. weight gain$.ti,ab. 


53. 51 or 52 


54. somnolence.ti,ab. 


55. Nausea/ 


56. nause$.ti,ab. 


57. 55 or 56 


58. 50 or 53 or 54 or 57 


59. 40 and 58 


60. Dopamine Agonists/ae, to [Adverse Effects, Toxicity] 


61. 40 and 60 


62. 49 or 59 or 61 


63. 62 not 27 
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Issue 
Number 


Description of problem  Description of proposed 
amendment  


Justification for amendment ERG’s responses  


1 Page 12 (paragraph 2), page 15 
(paragraph 4), page 28 (paragraph 
4): 


The ERG raises the issue that the 
pivotal aripiprazole trial had a 
younger age group and higher 
ADHD rate than would be seen in 
UK clinical practice. Whilst this is a 
valid stand-alone point, it is 
misleading for the ERG to imply 
that because the age and ADHD 
status in the trial differs from 
clinical practice, this then limits the 
applicability of the results to clinical 
practice. It is important that this 
statement is placed in proper 
context. 


When the age and ADHD 
status of the pivotal 
aripiprazole trial is mentioned, 
the following points should also 
be mentioned: 


- Age and ADHD 
comorbidity subgroups 
were presented in the 
MS, which showed that 
the efficacy of 
aripiprazole was 
similar across age 
groups and in both 
patients with and 
without ADHD. 


- Approximately two 
thirds of the trial 
population were over 
the age of 13 


- Only the 10-12 year 
old age group presents 


with a very high rate of 


comorbid ADHD in the 
studies, the rate then 


declining with 
increasing age. 


The age and ADHD subgroup analyses 
demonstrate that the clinical efficacy in the 
whole trial population can be deemed applicable 
to an older population with lower ADHD 
comorbidity. This is justifiable based on the 
following facts: 


- Age and ADHD comorbidity subgroups 
were presented in the MS, which 
showed that the efficacy of aripiprazole 
was similar across age groups and in 
both patients with and without ADHD. 


- Approximately two thirds of the trial 
population were over the age of 13 


- Only the 10-12 year old age group 
presents with a very high rate of 


comorbid ADHD in the studies, the rate 


then declining with increasing age. This 
is in line with Appendix 19 of NICE CG38 


on the management of bipolar disorder: 
'There are major issues in the diagnosis 


of bipolar I disorder in prepubertal 


children and adolescents relating to 
ADHD. For example, in one study 88.9% 


of subjects less than 13 years old with 
mania also had ADHD (Geller et al., 


2003).  


This is not a factual 
error but is a matter of 
interpretation. The 
Appraisal Committee 
will discuss the 
generalisability of the 
patients within the 
pivotal trial to those 
within the scope. 


2 Page 14 (paragraph 3, line 2), 
page 68 (paragraph 2, bullet 1): 


A ‘≥’ sign is required before the 
‘50%’ 


The sentence should read: 


“(as measured by ≥50% 
change in YMRS score)” 


The response rate using YMRS score is 
calculated as the proportion of patients with a 
50% or more change from baseline. 


Agreed. The text has 
been amended. 
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Number 


Description of problem  Description of proposed 
amendment  


Justification for amendment ERG’s responses  


3 Xxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


We have marked the 
text as AIC as 
proposed, although 
are not convinced that 
the problem stated by 
the manufacturers is 
evident. 


4 Page 15 (paragraph 3, bullet 3): 


For the other safety outcomes, the 
ERG presents the RRs and 95% 
CIs. However, they do not do this 
for EPS and somnolence. 


Add RRs and 95% CIs for EPS 
and somnolence 


The ERG makes the statement that “aripiprazole 
performed less favourably than risperidone and 
quetiapine, but not significantly so.”  In the 
interest of balance, the RRs should be reported 
with this statement, as they are for the other 
adverse events, so that the reader is left in no 
doubt as to what the relative difference was. 


This is not a factual 
error. The clinical 
effectiveness section 
of the ERG does not 
report non-significant 
differences as stated 
on page 87. 


5 Page 16 (paragraph 6), page 145 
(paragraph 4): 


The statement “It is noted that not 
all the information requested by the 
ERG were made available…” 
followed by “…the categories for 
which incomplete information was 
provided included…” could be 
interpreted as the manufacturer 
choosing not to provide data on the 
categories listed. This was not the 
case. 


Change the sentence “…the 
categories for which 
incomplete information was 
provided included…” to: 


“The categories for which 
incomplete information was 
available from the pivotal 
aripiprazole trial were..:” 


 


 


The pivotal aripiprazole trial collected some 
outcomes post-hoc and therefore there are 
some missing data. All the information collected 
in the trial has been reported to NICE. 


For clarity we have 
amended the text as 
suggested. 


6 Page 16 (paragraph 6): 


The ERG list ‘numbers in age 
subgroups’ under the list of 
incomplete information that they 
had previously requested. 


Remove ‘numbers in age 
subgroups’ from the list. 


The ERG did not previously request this 
information. Complete data is available for this 
category and is provided below:


1
 


Number of subjects 


Agreed. The text has 
been amended. 
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Number 


Description of problem  Description of proposed 
amendment  


Justification for amendment ERG’s responses  


The ERG did not previously 
request this information. Complete 
data is available for this category 
and is provided in the justification 
column. This information is freely 
available in the CHMP report.


1
 


Age Aripiprazole 
10 mg 


Aripiprazole 
30 mg 


Placebo Total 


10 10 16 12 38 


11 8 9 9 26 


12 14 13 18 45 


13 12 14 17 43 


14 13 11 14 38 


15 19 7 9 35 


16 10 16 12 38 


17 12 9 8 29 


 


7 Page 17 (paragraph 4), page 110 
(paragraph 3): 


The ERG state that “The utility 
weight for weight gain was taken 
from the general population”.  


This is misleading. The utility 
weight for weight gain was taken 
from a cohort of overweight and 
obese children. 


Change the sentence to: 


“The utility weight for weight 
gain was taken from a cohort of 
overweight and obese 
children.” 


This utility was in fact derived from a population 
who suffered specifically with weight gain and 
therefore claiming that it was taken from the 
general population is misleading. 


Agreed. The text has 
been amended. 


8 Page 18 (paragraph 5), page 20 
(paragraph 5): 


The ERG state that “The 
manufacturers did not present any 
of their results as incremental 


Page 18: 


The beginning of the paragraph 
should be changed to: 


“The manufacturers presented 
their base case as incremental 


The manufacturer did in fact present the base 
case as an incremental analysis as requested by 
the STA template. 


Agreed. The text has 
been amended. 
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Justification for amendment ERG’s responses  


analyses” 


This is incorrect. 


analyses. The ERG 
recalculated the scenario 
analysis results as incremental 
analyses.” 


 


Page 20: 


The beginning of the paragraph 
should be changed to: 


“The ERG redisplayed the 
manufacturers’ original 
scenario analysis results as 
incremental analyses” 


9 Page 24 (paragraph 1): 


The ERG state that “approval by 
the European Medicines Agency 
(EMA) is expected in Q1 2013.” 


Approval has now been granted 
(on 24


th
 January 2013, pending 


that the agreed Risk Management 
Plan is implemented locally). 


The sentence should be 
changed to: 


“Approval was granted by the 
European Medicines Agency 
(EMA) on 24


th
 January 2013, 


pending that the agreed Risk 
Management Plan is 
implemented locally” 


Approval was granted following submission of 
the MS 


This data was not 
presented to the ERG 
until the Fact Check 
process, and scant 
detail on the risk 
management plan has 
been provided.  


At the time of writing 
our statement was 
correct. It would be a 
dangerous precedent 
to amend submitted 
reports based on new 
data. For this reason 
we have not changed 
the report.  


10 Page 112 (paragraph 3): 


The ERG state that “The 


Remove the following 
sentence: 


This was clearly stated on pages 15 and 229 of 
the original submission. 


Agreed. Sentence 
removed. 
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manufacturers did not declare that 
the use of aripiprazole second-line 
(after risperidone first-line) 
dominates all of the other treatment 
strategies considered” 


This is incorrect. 


“The manufacturers did not 
declare that the use of 
aripiprazole second-line (after 
risperidone first-line) dominates 
all of the other treatment 
strategies considered” 


11 Page 115 (paragraph 2): 


The ERG state that “it is noted that 
the manufacturers have ignored 
uncertainty in their multipliers and 
hence also in their assessment of 
uncertainty in the utility values.” 


This uncertainty was investigated 
as requested at the clarification 
stage. 


The fact that varying the 
multiplier had no impact on the 
results should be mentioned 
here. 


In analyses requested at the clarification stage, 
it was demonstrated that varying the multiplier 
had no impact on the results. The investigation 
of uncertainty surrounding the utility multiplier 
has now been performed and should be 
mentioned here in order to report a complete 
picture. 


Additional text has 
been added to clarify 
the analyses 
undertaken. 


12 Page 129 (paragraph 3): 


Reference to table 74 seems to be 
incorrect 


Change to Table 76 Incorrect table reference Agreed. The text has 
been amended. 


13 Page 141 (paragraph 4): 


The ERG state: “Both of these will 
create a small bias disfavouring 
aripiprazole.” 


This comment should be placed in 
full context. 


 


When the ERG discusses the 
bias disfavouring aripiprazole 
in the adverse events in the 
model, they should also 
mention the following additional 
points: 


- The safety data from 
the whole trial 
population has been 
used in the model, 
including children aged 
10-12 in whom the 


To allow the Committee to have a full picture of 
all the bias in the model, all sources of bias 
should be reported. 


Additional text has 
been added 
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amendment  


Justification for amendment ERG’s responses  


CHMP consider 
aripiprazole to have a 
worse safety profile 


In the NMA, the adverse event 
rates at week 4 for aripiprazole 
were compared to the rates at 
week 3 for all other 
comparators, which is also 
disfavourable for aripiprazole 
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Clinical efficacy:  The results of the phase III trial NCT00110461 showed statistically significant 


improvement compared with placebo in the primary efficacy endpoint which was the mean change 


from baseline to week 4 in the total Young Mania Rating Score (YMRS).  


 


Significant improvements were also documented for the secondary efficacy endpoints: Children’s 


Global Assessment Scale (CGAS); Clinical Global Impressions Scale-Bipolar Version (CGI-BP) 


Severity Score for mania and for overall bipolar illness; General Behaviour Inventory Scale (GBI) 


Total Score for mania and for the Attention Deficit Hyperactive Disorder ADHD Rating Scale 


(ADHD-RS-IV). 


 


Both the aripiprazole 10 mg and 30 mg arms had significantly higher percentages of responders 


(defined as a ≥50% reduction in YMRS score) compared with the placebo arm at week 4 using the 


Last Observation Carried Forward (LOCF) data set. 


 


Safety profile: Data from the phase III trial NCT00110461 using the pooled data from the 10mg and 


30mg aripiprazole treatment arms versus placebo indicated the following safety profile versus placebo 


(at 4 weeks): 


 Aripiprazole was significantly more likely to cause extrapyramidal symptoms (EPS) than 


placebo (p<0.001);  


 Aripiprazole was significantly more likely to cause somnolence than placebo (p<0.001); 


 There were no significant differences between aripiprazole and placebo for clinically 


significant increases in weight gain or clinically significant increases in prolactin. 


At the end of the extension phase (week 30) xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


Indirect comparison: aripiprazole versus olanzapine; risperidone; and quetiapine 


Data from the phase III trial NCT00110461 of aripiprazole; a study of risperidone (Haas 2009); a 


study of quetiapine (Study 149); and a study of olanzapine (Tohen 2007) were used to perform an 


indirect comparison. All studies compared antipsychotic treatment to no treatment (placebo) at 3 


weeks.  Where there were more than one treatment dose, the data 
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the number of trial patients who were inpatients (as would be the case in UK clinical practice) which 


also suggests that the population in the MS may not reflect the UK paediatric bipolar I population. 


 


On the basis of the evidence from RCTs included in the MS, aripiprazole has a similar efficacy 


profile, in terms of YMRS reduction, as olanzapine, risperidone and quetiapine. There is no clear 


evidence that aripiprazole has a worse side effect profile than olanzapine, risperidone and quetiapine. 


 


As the trial NCT00110461 duration was 30 weeks, the duration of maintenance of effect of only 12 


weeks of aripiprazole treatment is unknown. No recurrence data were provided by the manufacturers 


to indicate how long patients in the included trial remain stable following discontinuation of 


antipsychotic treatment. The focus of the MS was treatment of the acute phase. The use of 


aripiprazole as maintenance therapy, as may be used in clinical practice, is outside the CHMP’s 


recommended duration of treatment. However, the 30 week data indicate that the safety profile of 


aripiprazole during the extension phase was acceptable. 


 


Pooling doses from treatment arms with multiple doses may not necessarily be appropriate, as it is 


possible that different doses are associated with different efficacies and side effects. The ERG asked 


that the network meta-analyses be performed having separated the different doses, however the 


manufacturers responded that this was not possible to run these additional analyses within the time 


permitted to respond to clarifications. 


 


The ERG requested the manufacturers to undertake network meta-analyses using a random effects 


model, rather than a fixed effects model, as it was likely that there was heterogeneity within the 


RCTs. The manufacturers did not undertake these analyses, which were performed by the ERG.  


 


It is noted that not all the information requested by the ERG were made available. It is unclear 


whether if these data were known whether this would have an impact on the clinical interpretation. 


Data on adherence was collected but not provided in the MS. The categories for which incomplete 


information was available from the pivotal aripiprazole trial were: comorbid ADHD; rapid cyclers; 


mixed/ manic episode; numbers in receipt of psychotherapy; and the numbers of patients in 


community versus inpatient care. 
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1.4 Summary of cost effectiveness submitted evidence by the manufacturer 


The manufacturers supplied a de novo cohort Markov model constructed in Microsoft Excel
©
. A 


sequence of up-to four treatment lines were modelled, of which the first three related to treatment with 


an antipsychotic drug and had the same structure: the acute (three-week inpatient treatment) phase; 


sub-acute (inpatient treatment of responders) phase; and the maintenance phase (outpatient treatment 


followed by withdrawal of treatment). The fourth treatment line was of lithium for therapy resistant 


patients; both inpatient and outpatient treatment was modelled. Patients moved down treatment lines 


if they discontinued drug use or failed to respond in the acute phase, or if they relapsed during the 


sub-acute phase. Patients could also die at any point. 


 


Data relating to the effectiveness and safety profile (incidence of weight gain, somnolence and EPS) 


for each drug were taken from the manufacturers’ network meta-analysis. 


 


For inpatients, resource use was defined by the hospital structure, with costs taken from NHS 


reference costs 2010/11 (code MHIPC1; NHS Trusts Mental Health Inpatients – Children). The 


manufacturers assumed that this included costs relating to adverse events, but not the cost of the 


antipsychotic. Out-of-hospital resource use was based on expert opinion, with costs taken from the 


Personal Social Services Research Unit. Drug costs (where appropriate) were included separately, as 


were costs related to weight-gain. 


 


The manufacturers were not able to identify any preference-based measures of health-related quality 


of life for paediatric bipolar disorder. Nor were they able to identify any reliable methods for mapping 


to these. Instead the manufacturers used EQ-5D data from an adult UK population with bipolar 


disorder. These data were modelled as multiplicative weights applied to general population EQ-5D 


values. The utility weight for weight gain was taken from a cohort of overweight and obese children. 


Weights for somnolence and EPS came from patients with schizophrenia.  


 


For their base-case analysis the manufacturers used a comparator treatment sequence of risperidone, 


quetiapine, olanzapine. The use of aripiprazole instead of olanzapine and at any point in the treatment 


sequence was considered, resulting in three intervention sequences (quetiapine was always after 


risperidone). Treatment with each antipsychotic is set to an average of 10 to 12 weeks, reflecting the 


CHMP opinion which restricted the use of aripiprazole (the only intervention with a licence in 


children and adolescents) to 12 weeks. Cost-effectiveness results were similar for the four treatment 


sequences. However, the use of aripiprazole as a second line treatment following risperidone resulted 


in both the lowest total 
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costs (£74,133) and the highest total QALYs (2.525). The strategy where aripiprazole was not 


included had both the highest total costs (£75,066) and the lowest total QALYs (2.516). 


  


1.5 Summary of the ERG’s critique of cost effectiveness evidence submitted 


In general the ERG is satisfied that the economic evidence submitted by the manufacturers does not 


represent a biased assessment of the cost-effectiveness of aripiprazole. Minor changes were made to 


include a half-cycle correction; adjust the discounting formula used; amend the mortality calculations; 


and impose a logical constraint on the PSA inputs. These had a negligible impact on the results. 


However, the ERG considers that there are three topics that were not addressed in sufficient detail in 


the manufacturers’ submission. These are the modelled length of treatment for aripiprazole, the 


impact of personalising treatment sequences to reflect the patients’ needs and the omission of 


strategies assessing sequences using four antipsychotic interventions where necessary. These are 


discussed in turn. 


 


The ERG notes that within the manufacturers’ model it is possible for patients to remain on 


aripiprazole treatment for longer than twelve weeks. In addition, the ERG has been advised by clinical 


experts that the length of antipsychotic treatment is typically closer to twelve months than twelve 


weeks. However, the ERG also notes that the use of aripiprazole has only received CHMP approval 


for a maximum of twelve weeks. Because of this, two different treatment durations could be 


modelled: one reflecting real-world prescribing with an average duration of twelve months, the other 


reflecting the licenced duration for aripiprazole of a maximum of twelve weeks. The manufacturers’ 


model, which sets treatment duration to an average of ten to twelve weeks, strictly models neither, 


although was more representative of the licenced duration. 


 


The ERG amended the manufacturers’ model to have a maximum treatment duration (for all 


antipsychotics) of twelve weeks. The manufacturers (after a request from the ERG) provided an 


amended version of their model to have an average of twelve months of antipsychotic treatment. Both 


total costs and total QALYs showed a reduction in both of the two new models, but the substantive 


conclusions of the manufacturers’ base-case analysis remained unchanged. 


 


The manufacturers only presented the base case as an incremental analysis. The ERG presented the 


results for the sensitivity analysis as incremental analyses. This showed that S2 dominated all of the 


other treatment strategies in the manufacturers’ base-case. This domination was found to hold for 


nearly all of the one-way sensitivity analyses and scenario analyses conducted by the 
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 The trial population in the MS are likely to be discrepant to the UK clinical population 


 Incomplete information were available on a selection of clinical parameters  


 Caution should be applied when interpreting results presented in the MS using pooled 


intervention doses from multiple treatment arms 


 


With respect to the economic evaluation the key areas of uncertainty identified by the ERG are: 


 A treatment sequence incorporating all four antipsychotics was not included. 


 There is a lack of evidence to show how different sub-groups would respond to different 


treatment sequences. Clinical advisors to the ERG and clinical advisors to the manufacturers 


both believe that this is important. Exploratory analyses indicated that small differences could 


have a large impact on the cost-effectiveness results. 


 


1.7 Summary of additional work undertaken by the ERG 


The ERG repeated and updated the searches conducted by the manufacturers to January 2012, up to 


January 2013. Additionally the ERG carried out supplementary searches for non-RCT evidence. All 


uniquely identified records from both additional searches were retrieved and reviewed by the ERG. 


Records identified as being potentially relevant to the decision problem are discussed in this report. 


 


The ERG undertook network meta-analyses using a random effects model and also using a Bayesian 


prior where observed values were zero. The central estimates of efficacy were broadly similar to those 


produced by the manufacturers, although as would be expected the uncertainty around these point 


estimates were increased. 


 


The ERG redisplayed the manufacturers’ sensitivity analyses results as incremental analyses; these 


should that for the majority of analyses aripiprazole second-line dominated all of the other treatment 


sequences. The ERG performed additional analyses of the manufacturers’ PSA results and conducted 


an exploratory analysis into the impact of personalised medicine. This showed that there was great 


uncertainty in the results: only small changes were required for each treatment strategy to become a 


viable alternative to second-line aripiprazole. 


 


The ERG explored the potential implications of two different uses for aripiprazole: one use reflected 


its licenced duration of a maximum of twelve weeks; the other reflected its real-life 
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caregiver outcomes, such as caregiver quality of life, were not measured. The impact of the burden of 


this illness to the caregivers cannot be evaluated in this assessment. 


 


4.2.7 Meta-analysis: aripiprazole versus placebo 


A meta-analysis of NCT00110461
21


 (pooled 10-30 mg dose) and NCT00116259
1
 (20 mg dose 


aripiprazole) was performed (MS page 89). Results were not provided as forest plots for the meta-


analysis. The manufacturers concluded from their analysis that: 


 The meta-analysis found aripiprazole to still be statistically significantly superior to placebo 


in inducing symptomatic response (as measured by ≥50% change in YMRS score) at weeks 1, 


2 and 4, but not at week 3.  


 The meta-analysis found aripiprazole to be associated with a statistically significant higher 


rate of EPS than placebo, but not of somnolence.  


 However, the small size of study NCT00116259
1
 and the different patient population from the 


pivotal aripiprazole study (includes bipolar II disorders and restricted to patients with ADHD) 


means that the results are of limited use. 


 


4.3 Clinical efficacy: systematic review of comparators 


4.3.1 Inclusion/Exclusion Criteria 


The inclusion criteria used in the selection of evidence for the systematic review of clinical 


effectiveness for the comparators were presented in the MS (pages 94/95). The MS reports that each 


review was performed independently by two reviewers, who then came to a consensus on the results. 


Details of the inclusion and exclusion criteria applied in the MS are presented in Table 20. 
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Out-of-hospital resource use was based on clinical opinion to the manufacturers, with costs taken 


from the PSSRU.
76


 Drug costs (where appropriate) were included separately, as were costs related to 


weight-gain. An overview of the costs used in the model is presented in Table 56. 


 


Table 56: Weekly costs (£) used within the model 


Inpatient care (acute and therapy 


resistant phases)* 
4 214.68 


Outpatient care; on treatment* 80.37 


Outpatient care; no treatment 42.33 


Outpatient care; therapy resistant* 161.84 


Weight gain 16.57 


Aripiprazole 35.90 


Risperidone 0.40 


Quetiapine 28.31 


Olanzapine 9.24 


Lithium 0.25 
* Excludes drug costs 


 


5.2.10 Base case cost effectiveness results 


The manufacturers’ base case results are shown in an incremental analysis (in ascending order of cost) 


in Table 57 (reproduced from Table B78; MS page 229). It should be noted that the manufacturers’ 


base case results did not change following the ERG’s clarification questions. 


 


Table 57: Base case results reported in the manufacturers’ submission 


RIS: risperidone. QUE: quetiapine. OLA: olanzapine. ARI: aripiprazole 


 


The manufacturers noted that, based on the cost-effectiveness results, use of aripiprazole at any point 


in the treatment pathway (S2, S3 or S4) dominates a sequence in which the drug is not included (S1). 


The manufacturers’ additional sensitivity analyses explored the robustness of this conclusion. 


However, the ERG has been advised that all four antipsychotics are typically tried in patients before 


they are declared treatment resistant. Hence a treatment strategy incorporating all four drugs should be 


considered. As previously mentioned, the


Sequence 
Total costs 


(£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 
ICER 


S2 


(RIS, ARI, QUE) 
£74,133 2.52466    


S3 


(ARI, RIS, QUE) 
£74,379 2.52348 £246 -0.0012 


Dominated 


by S2 


S4 


(RIS, QUE, ARI) 
£74,888 2.52297 £755 -0.0017 


Dominated 


by S2 


S1 


(RIS, QUE, OLA) 
£75,066 2.51637 £933 -0.0083 


Dominated 


by S2 
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The manufacturers noted that if utility values were independently sampled in their model then 


potentially illogical values could result; for example patients with acute mania could be modelled as 


having a better quality of life than patients who had responded to treatment. Instead, the 


manufacturers sampled utility values for patients who had responded to treatment, multiplying by 0.85 


to give utility values for treatment resistant patients and by 0.81 to give utility values for patients with 


acute mania. 


 


Whilst the ERG considers that the monotonicity between the utility health states should be 


maintained, it is noted that the manufacturers did not explicitly include uncertainty in their multipliers 


and hence also in their assessment of uncertainty in the utility values. However, sensitivity analyses 


presented by the manufacturers in the clarification process showed that increasing utility values by 


30% (with an upper limit of 1) or decreasing utility values by 30% did not have a large impact upon 


the conclusions. 


 


An overview of the key inputs to the manufacturers’ PSA is presented in Table 57. The PSA inputs 


for these parameters all came from the manufacturers’ network meta-analysis (see Section 4.4 of this 


report). 
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Table 72: Cost-effectiveness results with an average (mean) of six months euthymic 


treatment 


 


Table 73: Cost-effectiveness results with an average (mean) of twelve months euthymic 


treatment 


 


The results from these additional analyses show that the strategy of using aripiprazole as a second-line 


treatment dominates each of the other treatment strategies considered by the manufacturers. The ERG 


notes that increasing the average time spent in the euthymic treated health state reduces the total costs 


accrued for each treatment strategy. 


 


A further analysis was conducted by the manufacturers, in which the acute phase was extended to four 


weeks, euthymic treatment was maintained for 12 months, and treatment effectiveness was reduced 


for second and third-line treatments. The results of this analysis are reported in Table 76. 


 


Increasing relapse rates 


Based on feedback from their clinical advisors (see Section 5.2.4 of this report), the ERG requested 


that the manufacturers explore the effect on their cost-effectiveness results of increasing relapse rates. 


In response the manufacturers tested rates of 10%, 15% and 20% (over the entire duration of 


treatment). The results (question B22, pages 42/43 of clarification response) showed that increasing 


relapse rates resulted in higher accumulated costs and lower 


Sequence 
Total costs 


(£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£68,640 2.53294    


S3 


(ARI, RIS, QUE) 
£69,203 2.53183 £563 -0.0011 


Dominated by 


S2 


S4 


(RIS, QUE, ARI) 
£69,354 2.52925 £714 -0.0037 


Dominated by 


S2 


S1 


(RIS, QUE, OLA) 
£69,505 2.51989 £865 -0.0130 


Dominated by 


S2 


Sequence 
Total costs 


(£) 


Total 


QALYs 


Incremental 


costs (£) 


Incremental 


QALYs 


ICER (and 


comparator) 


S2 


(RIS, ARI, QUE) 
£63,994 2.53897    


S3 


(ARI, RIS, QUE) 
£64,657 2.53348 £663 -0.0055 


Dominated by 


S2 


S4 


(RIS, QUE, ARI) 
£64,773 2.52225 £779 -0.0167 


Dominated by 


S2 


S1 


(RIS, QUE, OLA) 
£64,892 2.53797 £898 -0.0010 


Dominated by 


S2 
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The possibility that any of the four treatment strategies considered may represent cost-effective 


options is further emphasised by the ERG’s additional exploratory work into personalised medicine 


(Section 5.3.1). This shows that changes of between 1% and 2% in the base case results (costs or 


QALYs) for S1, S3 and S4 can bring the ICERs (relative to S2) below £30,000. 


 


A remaining, unresolved uncertainty is the impact on the cost-effectiveness results of using four 


treatment lines of antipsychotics. The ERG, based on clinical advice, note that the use of four 


treatment lines within the manufacturers’ model would make it more realistic. 


 


The manufacturers and the ERG disagreed over the form of model that should be used within the 


network meta-analysis. The manufacturers favoured a fixed-effects model, claiming that there was not 


enough evidence to conduct a random-effects model. The ERG considers that it is more important to 


explore uncertainty when there is a lack of evidence, and so favour a random-effects model. It is noted 


that the point-estimates (and so estimates of deterministic cost-effectiveness) remain largely 


unchanged between the two models, but the use of a random-effects model introduces additional 


uncertainty into the results of the economic evaluation. 


 


In the MS the only included adverse-event costs were for weight gain. The ERG notes that this is 


likely to create a slight bias in favour of aripiprazole as it has the highest incidence of both EPS and 


somnolence, along with the lowest incidence of weight gain. However, in response to clarification 


(question B21, pages 39-41) the manufacturers demonstrated that the base case cost-effectiveness 


results are not substantially altered when costs are included for all of the adverse-events.  


Contrastingly the ERG notes that due to a lack of evidence, the manufacturers did not model the 


effects of prolactin increase and conservative assumptions were made regarding the incidences of EPS 


and somnolence for olanzapine. Furthermore, due to different results collection periods the adverse 


events rates were at four weeks for aripiprazole but at three weeks for the comparators xxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 


xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx Each of these factors 


  will disfavour aripiprazole. 


 


 





