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SUMMARY 

Scope of the company submission 

The company’s submission (CS) presents evidence for the clinical effectiveness and cost-

effectiveness of tofacitinib (Xeljanz®) for the treatment of adult patients with moderately to 

severely active ulcerative colitis who have had an inadequate response, lost response, or were 

intolerant to either conventional therapy or a biologic agent.  Tofacitinib is an orally administered 

small-molecule selective inhibitor of the Janus kinase (JAK) family of tyrosine kinases.  The 

inhibition of JAKs by tofacitinib attenuates the signalling of several interleukins and type I and II 

interferons, which leads to modulation of the immune and inflammatory response in ulcerative 

colitis.  The recommended dose is 10mg twice daily for induction for eight weeks and 5mg given 

twice daily for maintenance. 

 

Summary of submitted clinical effectiveness evidence 

The company’s systematic review of clinical effectiveness identified four relevant placebo 

controlled randomised controlled trials (RCT) of tofacitinib. 

 one phase II RCT [treatment arms: TOF 0.5 mg twice a day (BID), 3 mg BID, 10 mg BID, 

15 mg BID and placebo] 

 two identical phase III induction RCTs (OCTAVE Induction 1 and OCTAVE Induction 2; 

treatment arms: TOF 10 mg BID and placebo) 

 one maintenance RCT (OCTAVE Sustain; treatment arms: 5 mg BID, 10 mg BID and 

placebo) 

The ERG believes the company has identified all the relevant RCTs of tofacitinib.  In addition to 

the RCTs, an open-label uncontrolled long-term extension study of tofacitinib, OCTAVE Open, 

is ongoing. 

 

The CS focusses on the three large phase III trials OCTAVE Induction 1 and OCTAVE Induction 

2 and the OCTAVE Sustain maintenance study.  The small phase II trial is included in network 

meta-analyses (NMAs) but it not reported on in detail in the CS.   

 

The OCTAVE 1 and OCTAVE 2 induction trials followed identical methods and both were 

multicentre, worldwide RCTs.  To be enrolled patients had to have moderately to severely active 

ulcerative colitis. Eligible patients were randomised on a 4:1 ratio to 10 mg twice a day (BID) of 

oral tofacitinib or placebo for eight weeks (a third 15 mg BID tofacitinib arm was discontinued 

prior to full recruitment based on feedback from regulatory authorities).  Randomisation was 
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stratified by previous treatment with TNFi therapies, glucocorticoid use at baseline, and 

geographic region. 

 

People who had participated in the OCTAVE 1 and 2 induction trials completed 8 weeks of 

induction therapy and met the criteria for a clinical response were eligible to be re-randomised 

into the OCTAVE Sustain maintenance study.  Eligible patients were randomised in a 1:1:1 ratio 

to 5 mg BID tofacitinib, 10mg BID tofacitinib or placebo.  Randomisation was stratified by 

induction-trial group assignment and remission status at maintenance-trial entry.  The duration 

of treatment was 52 weeks but any patient who met treatment failure criteria was required to 

withdraw from the study. 

 

The CS reports the effects of tofacitinib treatment across a range of outcomes relevant to the 

NICE scope and the company decision problem, which are summarised below. 

 

Remission is the primary outcome of the OCTAVE Induction trials and the OCTAVE Sustain 

maintenance trial.  In both the OCTAVE 1 and OCTAVE 2 Induction trials, a statistically 

significant difference in remission at week 8 in comparison to placebo was observed in 

participants who received tofacitinib 10 mg twice daily.  The same results were obtained 

regardless of whether centrally read or locally read endoscopic data were used (albeit the mean 

differences between the tofacitinib and placebo group were higher in both trials when using 

locally read endoscopic data). In the OCTAVE Sustain maintenance trial there was a statistically 

significant difference in remission at week 52 in comparison to placebo for participants who 

received tofacitinib 10 mg twice daily and those who received tofacitinib 5 mg twice daily. 

Locally read endoscopic data again produced less conservative results than centrally read 

endoscopic data.  Sustained remission (remission at both week 24 and week 52) results were 

also in favour of tofacitinib. 

 

Mucosal healing is a key secondary outcome of the OCTAVE trials.  A statistically significant 

difference in the proportion of participants with mucosal healing in favour of tofacitinib was 

observed both at week 8 in the OCTAVE 1 and OCTAVE 2 induction trials as well as at week 52 

in the OCTAVE Sustain trial.  

 

The OCTAVE Sustain maintenance trial reported the outcome of sustained corticosteroid-free 

remission among those in remission at baseline in this trial.  This outcome also favoured the 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

15 

 

SUPERSEDED – SEE ERRATUM 

tofacitinib groups with statistically significant differences between the 5mg and the 10mg 

tofacitinib arms versus placebo. 

 

Remission, mucosal healing and sustained corticosteroid-free remission did not contribute data 

to the economic model. 

 

Clinical remission is an outcome with an almost identical definition to the primary outcome of 

remission.  The difference being that the rectal bleeding sub-score of the Mayo score does not 

have to be zero to achieve clinical remission.  The outcomes of clinical remission and clinical 

response contribute data to the economic model. 

 

Using locally read data (which were used in the base case economic evaluation) in OCTAVE 1, 

the mean difference between the tofacitinib group and the placebo group was 13.3 percentage 

points (95% CI 6.5 to 20.2, p=0.0017).  The corresponding data for OCTAVE 2 were a mean 

difference from placebo of 15.6 percentage points (95% CI 9.9 to 21.3, p=0.0002).  At week 52 

in the OCTAVE Sustain maintenance trial the results for clinical remission also favoured 

tofacitinib (difference versus placebo 35.1%, 95% CI 26.7 to 43.5, p<0.0001 using locally read 

data). 

 

Clinical response at both week 8 (OCTAVE Induction trials) and week 52 (OCTAVE Sustain 

trial) was also statistically significantly higher among participants who received tofacitinib. 

 

Subgroup analyses according to prior TNFi-exposure status were conducted for the main 

clinical effectiveness outcomes.  The results were consistent regardless of prior TNFi-exposure 

status. 

 

HRQoL was reported using generic (EQ-5D and SF-36) and disease specific (IBDQ and WPAI-

UC) instruments.  HRQoL was typically improved by tofacitinib treatment however for some 

HRQoL measures the ERG was uncertain about the impact of missing data.  Data from the EQ-

5D-3L did not inform the base-case economic model but were included in a scenario analysis. 

 

Safety data for tofacitinib in patients with moderate to severely active ulcerative colitis comes 

from the Phase II trial, the three Phase III OCTAVE trials and the ongoing OCTAVE Open 

extension study.  Rates of adverse events of any type were broadly similar for the tofacitinib and 
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SUPERSEDED – SEE ERRATUM 

placebo arms within each trial with serious adverse events affecting fewer than 10% of patients.  

Ulcerative colitis was the most frequent serious adverse event and most other serious adverse 

events were related to ulcerative colitis.  Serious infections were uncommon (data on serious 

infections were included in the economic model).  Overall, and in comparison with evidence 

from the use of tofacitinib in patients with rheumatoid arthritis, no new safety signals were 

identified.  

 

There are no head-to-head RCTs of tofacitinib versus the comparators defined in the company’s 

decision problem.  Therefore the company used NMA to estimate the relative effectiveness and 

safety of tofacitinib in both the induction and maintenance phases of treatment in comparison to 

TNF-alpha inhibitors (infliximab, adalimumab and golimumab), vedolizumab and conventional 

therapies.  The company’s systematic review identified 21 RCTs that were considered for 

inclusion in the NMA.  Four of these were the tofacitinib RCTs listed above, a further 14 were 

included in one or more NMA networks and three studies could not be included in any of the 

NMA networks. 

 

Table 1 NMAs conducted by the company 

 TNFi-naïve population subgroup TNFi-exposed population 

subgroup 

Induction phase Clinical response and clinical 

remission 

Mucosal healing 

Clinical response and clinical 

remission 

Mucosal healing 

Safety outcomes (discontinuation due to AEs, SAEs, serious infections) 

Maintenance 

phase 

Clinical response and clinical 

remission 

Mucosal healing 

Clinical response and clinical 

remission 

Mucosal healing 

 

The ERG judged the NMAs to be generally well conducted but identified nine issues: 

 Use of the probit scale to model clinical response/clinical remission is an improvement 

on a previous approach in NICE guidance TA342 but a multinomial logit model could 

have been considered. 

 Potential inconsistency in a closed loop of the maintenance TNFi-naïve network was not 

examined 
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 The ERG would have made different choices regarding model fit, in general for the 

efficacy outcomes the ERG would have chosen the random effects model as the more 

conservative approach given the known between study heterogeneity.  For the safety 

outcome of serious infections, the absence of any events in the placebo arms of the 

tofacitinib trials causes very wide credible intervals. 

 The ERG was unable to replicate the same baseline (placebo) credible intervals used in 

the probit or logit models to estimate absolute probabilities.  The company’s estimates 

may be conservative. 

 The phase II trial may have had a disproportionate effect on the random effect safety 

NMA because of the relatively high serious infection rate in the tofacitinib arm of this 

study. 

 No safety NMA was conducted for the maintenance period. 

 The company did not attempt to adjust for differences in lengths of induction and 

maintenance treatment and the ERG is concerned that this could have introduced 

potential bias against those treatments where studies had shorter induction phase and 

benefit those treatments with a shorter maintenance phase. 

 There are differences between patient populations in the re-randomised design 

maintenance trials. OCTAVE Sustain re-randomised all responders from the OCTAVE 

induction trials to either placebo or tofacitinib treatment.  In contrast, the other re-

randomised studies, only re-randomised patients who had received and responded to 

active treatment into the maintenance phase of the study. 

 Adjustments to treat-through trials were made, and although the ERG does not believe 

these introduce additional bias, it is nevertheless the case that non-responders at the 

end of the induction phase are ignored (and these participants potentially could have 

become responders by the end of the maintenance phase). 

 

For the three outcomes synthesized by NMA which contribute data to the economic model the 

results were as follows. 

 

The induction phase NMA for the TNFi-naïve population provided strong evidence of benefit for 

all treatments over placebo with infliximab having the largest treatment effect for both clinical 

response and clinical remission.  In the TNFi-exposed population, tofacitinib had the largest 

treatment effect on clinical response and clinical remission compared to placebo. Only tofacitinib 

and vedolizumab showed strong evidence of benefit.  
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In the maintenance phase NMA for the TNFi-naive population all treatments showed strong 

evidence of benefit over placebo with tofacitinib 10mg having the largest treatment effect on 

clinical response and clinical remission.  In the TNFi-exposed population, tofacitinib 10mg had 

the largest treatment effect on clinical response and clinical remission compared to placebo. 

Tofacitinib 5mg, 10mg and vedolizumab 300mg Q4W and Q8W all showed a strong evidence of 

benefit over placebo.  

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

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

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

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

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

***********  

 

Summary of submitted cost effectiveness evidence 

The company’s submission includes a review of published cost-effectiveness evidence and a 

new economic model developed for this appraisal.  The model compares the cost-effectiveness 

of Tofacitinib for treating people with moderately to severely active ulcerative colitis who are 

either intolerant of, or whose disease has had an inadequate response or loss of response to 

conventional therapy (oral corticosteroids and/or immunosuppressants) or a TNF-alpha inhibitor.  

 

The company adheres the NICE scope; but excludes adalimumab as a comparator in TNfi-

exposed sub group analysis 

Broadly, the company model adheres with the NICE scope. We present a top-line view of the 

ERG’s observations on patient characteristics, sub-groups and comparators included within the 

company model. 

 

For their base case analyses, patient characteristics (including initial age, weight and gender 

mix) for the two sub-groups of TNFi-naïve and TNFi-exposed are based on means from the 

tofacitinib arms in the OCTAVE Induction trials. We view that these baseline characteristics 

should be assumed similar for people with and without prior exposure to TNFi drugs. 

 

In line with the NICE scope, the company conducts sub-group analysis according to previous 

treatment with one or more biologics. However, as the NMA results used in the model are 
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defined by prior exposure to TNF-alpha inhibitors alone, we view it appropriate to label the sub 

groups based on status of patients’ exposure to TNF-alpha inhibitors- i.e. TNFi- naïve and TNFI-

exposed. The company presents cost-effectiveness analyses for these two sub-groups. In 

addition, they also present cost-effectiveness results based on analysis of the whole ITT 

population. We view that the company’s ‘ITT’ cost-effectiveness scenario is highly uncertain and 

that it omits relevant comparators (the TNFi drugs), so does not address the specified decision 

problem. Hence, we focus on separate analyses for the two TNFi exposure subgroups in our 

discussion and additional analysis.  

 

For patients in TNFi-exposed sub group, the company excludes adalimumab, infliximab and 

golimumab as comparators. Whilst clinical response and remission rates are not available for 

infliximab or golimumab in this sub group, but they are available for adalimumab. Hence, we 

consider adalimumab as a relevant comparator for at least some patients with prior exposure to 

a TNFi agent, although we understand that further treatment with a TNFi may not be appropriate 

for all patients in this subgroup. 

 

The structure and assumptions of the submitted model are mostly reasonable, albeit a few 

issues 

The company submitted a Markov cohort model consisting of 9 health states, with a cycle length 

of 8 weeks and patient lifetime horizon. Costs and QALYs were discounted at 3.5% annually. 

The model uses 3 sets of input parameters: clinical inputs (governing the rates of response and 

remission and adverse event rates for comparator treatments, as well as the incidence and 

complication/mortality rates for surgery), health state utilities; and resource use and costs.  

 

The company assumes treatment effect to be maintained with ongoing treatment and non-

responders are given conventional therapy as second-line. We agree with this approach which 

follows the independent economic analysis in TA329. However, the model does not reflect NICE 

recommendations for annual assessment of benefit and need for continued treatment in 

previous appraisals TA329 and TA342. Clinical advice suggests that withdrawal of treatment for 

patients in remission is unlikely in practice, and the effects of this are difficult to quantify given 

the model structure and limited evidence over long-term maintenance of remission. 

 

The company model applies a constant risk of relapse across each 8-week cycle of 

maintenance, with treatment stopping immediately when patients lose response. We consider 
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this assumption to reflect UK practice. However, we have concerns that the costs of monitoring 

and follow-up in the company’s model do not reflect the full cost of ensuring that treatment can 

be withdrawn within 8 weeks of a relapse. We address this in our additional analyses. 

 

The company conducted NMA to inform clinical inputs within the model. To populate clinical 

remission and response, the company used a simple fixed effect approach. The ERG has a 

general preference for the random effect NMA models, as we believe that the fixed effect 

models may underestimate uncertainty due to heterogeneity between the studies.  

 

In their base case NMA, the company combined outcomes for subgroups defined as TNFi-failed 

for vedolizumab with TNFi-exposed subgroups for tofacitinib and adalimumab. We consider that 

combining results for TNFi-failed and TNFi-exposed subgroups is a potential source of bias in 

favour of tofacitinib and view that using a more like-for-like comparison between tofacitinib and 

vedolizumab by using data for the TNFi-failed subgroups from the OCTAVE and GEMINI trials, 

is reasonable. 

 

The company transformed the results of the clinical response/remission NMAs from the probit 

scale to the natural scale and converted to absolute probabilities to inform the economic model. 

For simplicity, they assume a constant ratio of patients in remission and response throughout 

maintenance phase and beyond in extrapolation. This is inconsistent with the clinical advice to 

the ERG as experience indicates the risk is greatest in the first 6-12 months; and falls thereafter. 

However, due to absence of evidence we were unable to adapt the model to reflect clinical 

evidence. Extrapolation of relapse and discontinuation rates from the maintenance trials is likely 

to underestimate the average duration of treatment and hence both the costs and QALYs of 

active treatments. However, it is not possible to estimate the net direction of bias in ICERs 

between comparators, because trends in long-term risks may vary between TNFi drugs, 

vedolizumab and tofacitinib. 

 

Adverse events, except serious infections, were excluded from the economic analysis. We  

agree with the company’s approach, but acknowledge that the omission of non-infection SAEs 

does introduce a risk of bias. However, given the frequency of these events, this is unlikely to 

influence the cost-effectiveness results. The company estimated risk of serious infections using 

a binomial logit NMA model in the induction trails and chose random effects model for their base 

case. However, there was considerable uncertainty around the model estimates. The ERG had 
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concerns as our verification checks indicated an even higher level of uncertainty around 

tofacitinib estimates, and we were unable to replicate the company’s base case NMA values. 

We therefore applied a frequentist NMA approach to estimate the risk of serious infection, which 

we use as a scenario in ERG analysis.  

 

We agree with the company approaches to modelling surgery risks, perioperative- and post-

operative complications and mortality.  

 

Health state utilities are estimated from published literature for the base case.  

We agree with the company that the utility estimates by a published study by Woehl et al. 

provide an appropriate source for base case parameters. For scenario analysis, the company 

also conducted simple and regression-based analyses of EQ-5D data from the OCTAVE trials. 

However, these estimates are problematic as sources of utility parameters for the economic 

model due to the re-randomisation design and lack of intermediate assessments of clinical 

response and remission between week 8 and week 52 which complicate the interpretation of 

results.   

 

In general, company’s approach to costing is appropriate and consistent with related NICE 

guidance, albeit with a few errors in estimation 

Costs and resources associated with drug acquisition, drug administration, monitoring and 

follow up and treatment of serious infections were included in the company’s cost-effectiveness 

analyses. Overall, the costs inputs and sources used were appropriate although the ERG 

identified a few inconsistencies: 

 We identified an error in the estimation of cost associated with elective surgery with 

complications which we corrected in the ERG corrected company’s base case model. 

 The company made an error in estimating weight wastage. Correction of this error had 

no influence on the base case results as they used ‘fitting distribution’ approach for 

wastage calculation. 

 We noted a few minor changes in NHS prices for included drugs: sulfasalazine, 

prednisolone and azathioprine. The price changes lead to a very small decrement in the 

estimated cost of CT alone, with biologic drugs and with tofacitinib. 

 No cost was assumed for administering adalimumab and golimumab which are 

administered by subcutaneous injection. We address this by assuming an initiation of 

self-administration of subcutaneous injections by adding the cost of a non-consultant led 
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clinic attendance to the cost of induction for adalimumab and golimumab in our 

additional analyses 

 Health care usage assumptions were made based on the study by Tsai et al. (2008). 

Whilst we agree with the company’s approach for the base case, we conduct scenarios 

testing alternative resource use based on expert advice. 

 We question company’s assumption that maintenance treatment will always stop within 

8 weeks of a loss of response which is consistent with the number of outpatient 

appointments. We test this assumption in our additional analyses 

 The company excludes cost of stoma care and the estimated cost of surgery is low 

compared with previous appraisals. We address these in our additional analysis. 

 

Company’s base case results 

The company’s base case results are presented in  

Table 2 and Table 3 

 

Table 2 Cost effectiveness: Company base case, no prior TNFi (with tofacitinib PAS) 

Strategy 

Total Incremental analysis Pairwise ICERs 
tofacitinib vs. 
comparator 
(£/QALY) 

QALYs Costs (£) QALYs Costs (£) ICER 
(£/QALY) 

Conventional xxxx xxxx - - - £8,554  

Adalimumab xxxx xxxx - - Dominated Dominated 

Golimumab xxxx xxxx - - Dominated Dominated 

Infliximab xxxx xxxx - - Dominated Dominated 

Tofacitinib xxxx xxxx xxxx xxxx £8,554 N/A 

Vedolizumab xxxx xxxx xxxx xxxx £615,057  £615,057 

 

Table 3 Cost effectiveness: Company base case, with prior TNFi (with tofacitinib PAS) 

Strategy 

Total Incremental analysis Pairwise ICERs 
tofacitinib vs. 
comparator 
(£/QALY) 

QALYs Costs (£) QALYs Costs (£) ICER 
(£/QALY) 

Conventional xxxx xxxx - - - £10,302 

Tofacitinib xxxx xxxx xxxx xxxx £10,302 - 

Vedolizumab xxxx xxxx xxxx xxxx £7,838,238 £7,838,238 
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SUPERSEDED – SEE ERRATUM 

A range of uncertainty analyses were conducted by the company, but they have been selective 

in the scenarios they present 

The company performed a range of deterministic-, probabilitistic- and scenario analyses to 

assess the methodological as well as parameter uncertainty of their base case analyses. The 

ERG agrees with their assumptions for DSA and PSA and their results, in general. However, we 

identified errors in the scenarios relating the use of central read NMA results and tofacitinib 

maintenance using ***** split. The company corrected the error in the latter scenario in their 

response to clarification question. For the scenario analyses, we view that the company has 

been selective in the scenarios they present.  

 

Commentary on the robustness of submitted evidence  

Strengths 

 The model structure is consistent and follows the conventional design for ulcerative colitis 

appraisals. 

 The model generally adheres to the NICE scope for this appraisal. 

 The perspective of the analysis aligns with the NICE guide to the methods of Technology 

Appraisal. 

 The model uses a lifetime time horizon to allow estimation of all relevant costs and quantity 

of life impairment. 

 The model uses appropriate sources for costs and resource use and in line with other 

technology appraisals 

 The model allows the flexibility to incorporate treatment sequencing which provides a closer 

reflection of clinical practice. 

 The ERG agrees with the company’s approach to modelling surgery and its related risks, 

source of costs and utilities for the base case and mortality.   

 The economic model was of good quality, with very few errors in input parameters, logic or 

coding. 

 In the TNFi-naïve arm, the model results were comparable with the clinical data for the 

tofacitinib arm.  

 

Weaknesses and Areas of uncertainty 

 For their base case analyses, patient characteristics (including initial age, weight and gender 

mix) for the two sub-groups of TNFi-naïve and TNFI-exposed are based on means from the 
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tofacitinib arms in the OCTAVE Induction trials. We view that these baseline characteristics 

should be assumed similar for people with and without prior exposure to TNFi drugs.  

 We do not consider the company’s cost effectiveness analysis with the ITT population 

scenario to be reliable due to the high level of uncertainty in the underlying NMA. The 

scenario also omits relevant comparators (the TNFi drugs), so does not address the 

specified decision problem.  

 The company excludes adalimumab as a comparator for patients with prior exposure to a 

TNFi, despite available evidence to support this. 

 The company assumes equal use of 4 drugs in aminosalicylate class (balsalazide, 

mesalazine, olsalazine & sulfasalazine). However, clinical advice to ERG suggests most 

patients receive mesalazine in UK and the doses for active ulcerative colitis are potentially 

higher than specified in company base case. 

 The company assumes treatment effect to be maintained with ongoing treatment and non-

responders are given conventional therapy as second-line. However, the economic model 

does not reflect NICE recommendations for annual assessment of benefit and need for 

continued treatment in previous appraisals TA329 and TA342. 

 The company model applies a constant risk of relapse across each 8-week cycle of 

maintenance, with treatment stopping immediately when patients lose response. Although 

this is reflective of UK practice, the costs of monitoring and follow-up in the company’s 

model do not reflect the full cost of ensuring that treatment can be withdrawn within 8 weeks 

of a relapse.   

 The company use fixed effects NMA models to inform the economic model . The ERG has a 

general preference for the random effect NMA models, as we believe that the fixed effect 

models may underestimate uncertainty due to heterogeneity between the studies.   

 The base case NMAs combine outcomes for subgroups defined as TNFi-failed for 

vedolizumab with TNFi-exposed subgroups for tofacitinib and adalimumab. Combining 

results for TNFi-failed and TNFi-exposed subgroups introduces a potential source of bias in 

favour of tofacitinib.  

 The company assume constant ratio of patients in remission and response throughout 

maintenance phase and beyond in extrapolation.  These assumptions might not be realistic 

as clinical -experience indicates the risk is greatest in the first 6-12 months; and falls 

thereafter.  

 There is considerable uncertainty in the NMA estimates for risks of serious infections.  We 

have reservations about the company’s approach to estimating this parameter as our 
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verification checks indicated an even higher level of uncertainty around tofacitinib estimates, 

and we were unable to replicate the company’s base case NMA values.  

 The company’s simple and regression-based analyses of EQ-5D data from the OCTAVE 

trials are problematic as sources of utility parameters for the economic model. They are 

relevant to the decision problem and clinical evidence, but the re-randomisation design and 

lack of intermediate assessments of clinical response and remission between week 8 and 

week 52 complicate the interpretation of results. 

 The company did not include any costs associated with an initiation of self-administration of 

subcutaneous injections for adalimumab and golimumab 

 The company excludes cost of stoma care and the estimated cost of surgery is low 

compared with previous appraisals.  

 

Summary of additional work undertaken by the ERG 

The ERG conducted a number of scenario analyses. Our preferred assumptions, alongside the 

scenarios are presented in Table 4. 

 

 

 

 

 

 

 

 

Table 4 ERG’s preferred assumptions and scenarios 

Aspect of the model ERG preferred ERG scenarios 

P
a

ti
e

n
ts

 Age (yrs) 
Average of all patients in 

OCTAVE 1 and 2: 41 
Range: 28-52 

Weight (kgs) 
Average for all patients in 

OCTAVE 1 and 2: 73.5 
Range: 70-80 kg 

C
o

m
p

a
ra

to
r TNFi-exposed  Include adalimumab   

Treatment sequencing No change 

INF-ADA-CT 

INF-VED-CT 

INF-TOF-CT 

VED-ADA-CT 

GOL-ADA-CT 

GOL-VED-CT 

GOL-TOF-CT 

ADA-VED-CT 
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TOF-ADA-CT ADA-TOF-CT 

N
M

A
 m

o
d

e
ls

 Remission and response 

rates 

Use RE except for TNFi-

experienced maintenance (RE 

would not run) 

FE for both subgroups, 

induction and maintenance 

No change 

Use TNFi-failed for both 

vedolizumab and tofacitinib 

with TNFi-experienced for 

adalimumab 

Serious infections 
Frequentist random effects 

NMA model 
Bayesian random effect model 

U
ti

li
ti

e
s

 

Sources for pre and post-

surgery health states 
Same as company 

 Swinburn et al. 

 OCTAVE 8 weeks 

 OCTAVE 52 weeks 

R
e
s
o

u
rc

e
 u

s
e
 a

n
d

 c
o

s
ts

 

Drug stopping rule Same as company 
Additional OP visits to assess 

response within 8 weeks 

Conventional drug usage Same as company 

Patient use of mesalazine: 

50.3% (CT), 46.2% 

(concurrent). No other 

aminoslicylates 

Health state resource use Same as company 

Reduced admissions, 

outpatient follow up and 

endoscopy 

Drug administration costs Same as company 

Assume 1 OP visit at start of 

treatment for training on 

subcutaneous injections 

Hospitalisation and surgery 

costs 

NHS Reference costs + cost of 

stoma care post surgery 

(Buchanan et al. uprated for 

inflation) 

Buchannan et al. estimate of 

surgery cost (uprated to 

2016/17 prices) – includes 

repeat procedures 

S
u

rg
e

ry
 Incidence rate Same as company Chhaya et al. 

Complications Same as company 

Tappenden et al.: Probabiity of 

perioperative complications 

(elective 0.2386; emergency 
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The results of the ERG’s preferred assumptions are presented in Table 5. Collectively, our 

preferred assumptions give very similar results to the company’s model. TNF-inhibitors remain 

dominated (with higher costs and  fewer QALYs) than tofacitinib in both the sub-groups.  While 

the pairwise ICER for tofacitinib compared with vedolizumab fall in the south-west quadrant 

(meaning tofacitinib is less effective but also less costly than vedolizumab) in the TNFi-naïve 

subgroup; in patients with prior exposure to TNFi, vedolizumab is dominated by tofacitinib under 

our preferred set of assumptions. 

 

Table 5 Cost effectiveness: ERG preferred assumptions (with Tofacitinib PAS) 

TNFi- naïve 

Conventional XXXX XXXX £7,815  

Adalimumab 
XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £607,571 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £9,389 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 

 

 

 

0.2614), probability of post 

surgery complications (0.173)  
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1 Introduction to ERG Report 

This report is a critique of the company’s submission (CS) to NICE from Pfizer on the clinical 

effectiveness and cost effectiveness of tofacitinib for moderately to severely active ulcerative 

colitis.  It identifies the strengths and weakness of the CS. Clinical experts were consulted to 

advise the ERG and to help inform this review.  

 

Clarification on some aspects of the CS was requested from the company by the ERG via NICE 

on 12 June 2018. A response from the company via NICE was received by the ERG on 27 June 

2018 and this can be seen in the NICE committee papers for this appraisal.  

 

2 BACKGROUND  

2.1 Critique of the company’s description of the underlying health problem 

The CS provides a generally clear and accurate overview of ulcerative colitis (CS section B.1.3).  

 

Aetiology 

Ulcerative colitis is a chronic inflammatory disease that is characterised by relapsing and 

remitting mucosal inflammation which typically affects the rectum and extends proximally to 

affect either a variable area of the colon, or its entire mucosal surface.1,2 Ulcerative colitis is 

classified as proctitis, left-sided colitis, or extensive colitis, according to its maximal extent seen 

on colonoscopy. The CS (citing the British Society of Gastroenterology (BSG) guidelines for the 

management of inflammatory bowel disease in adults3) states that about 50% of patients with 

ulcerative colitis have a relapse in any year (CS section B.1.3.1). The NICE scope concurs that 

an estimated 30–60% of people with ulcerative colitis will have at least one relapse per year, of 

which about 80% are mild to moderate and about 20% are severe. However, the BSG 

guidelines3 and the NICE scope do not specify the sources of these data.  Patients with more 

extensive disease are at greater risk of developing dysplasia or colorectal cancer, and are 

generally advised to have surveillance colonoscopy.4 

 

The pathogenesis of ulcerative colitis is complex and multifactorial, involving genetic 

predisposition, defects of the intestinal epithelial barrier, dysfunction of immune responses, and 

environmental factors.2 The CS emphasises the importance of understanding the role of the 
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immune system and inflammatory cascade for understanding the disease and the role of current 

and future treatment options.  

 

Risk factors  

Risk factors for ulcerative colitis are not specified in the CS, but include: a family history of 

inflammatory bowel disease; Jewish ethnicity; the use of oral contraceptives, hormone 

replacement therapy, or non-steroidal anti-inflammatory drugs (NSAIDs); and former cigarette 

smoking. Conversely, in active smokers and some people who have had an appendectomy the 

risk of developing ulcerative colitis is reduced. Males and females do not differ in their risk of 

developing ulcerative colitis.2,4 

 

Symptoms 

Patients typically present with bloody diarrhoea, and some may also have rectal bleeding, 

urgency, faecal incontinence, nocturnal defecation and fatigue. Greater severity and extent of 

disease are associated with worsening bloody diarrhoea and the development of systemic 

signs, but any extent of colitis can be associated with constitutional symptoms, including fatigue 

and fever.2,4   

 

Diagnosis 

A gold standard for diagnosing ulcerative colitis is not available. Diagnosis is based on the 

history of symptoms, endoscopic findings on colonoscopy, histology, and excluding other 

causes of colonic inflammation (e.g. infection).1 The key feature of ulcerative colitis on 

endoscopy is a diffuse continuous mucosal inflammation of the rectum and a variable extent of 

the colon. Other typical findings include erythema, loss of the normal vascular pattern, bleeding, 

erosions and ulcerations. The extent of inflammation observed on colonoscopy is related to the 

risk of disease complications.1,2 Ulcerative colitis may be diagnosed at any age, but most 

commonly affects adults aged in their 20s to 40s (CS section B.1.3.1). 

 

Severity of ulcerative colitis is classified as mild, moderate or severe based on a combination of 

factors which include, among others, the number of bowel movements per day and presence or 

absence of blood in the stool.5,6 

 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

30 

 

Incidence and prevalence 

The UK has among the highest incidence and prevalence rates of ulcerative colitis in the world.7 

The incidence of ulcerative colitis in the UK has been estimated at around 13.9 per 100,000 

people, with a prevalence around 243 per 100,000 people. The most recent estimate available, 

for 2011, suggests that there were approximately 146,000 people in the UK who had ulcerative 

colitis.3,7 The CS acknowledges that this may be a substantial underestimate, given the broad 

age of onset and lifelong duration of the condition (CS section B.1.3.1).   

 

2.2 Critique of the company’s overview of current service provision  

Current treatments for moderately to severely active ulcerative colitis may be pharmacological 

or surgical, with all patients managed pharmacologically initially, before surgery in some cases. 

Clinical advice to the ERG is that surgery is reserved for patients who are non-responsive to the 

available drug treatments. Rarely, surgery may be carried out earlier if absolutely necessary, 

e.g. if a patient has a high risk of colorectal cancer. 

 

Patients with moderately to severely active ulcerative colitis are typically managed according to 

a step-up approach based on the patient’s history, treatment response and tolerance of 

individual therapies. Patients who have an inadequate response to conventional therapies 

(aminosacylates, corticosteroids or thiopurines) may be offered a biological therapy (a tumour 

necrosis factor (TNF) inhibitor or the anti-integrin agent vedolizumab).8,9 

 

The CS briefly describes the clinical pathway of care (CS section B.1.3.3; discussed further 

below in section 2.3) but does not mention the staff, infrastructure or other resources associated 

with current service provision for patients with moderately to severely active ulcerative colitis, or 

whether these would change if tofacitinib is recommended for patients in the NHS. Clinical 

advice to the ERG is that a nurse-led service is used for intravenous therapies. This would not 

be applicable for tofacitinib which is administered orally. Tofacitinib can be taken with or without 

food, and the tablet can be crushed if patients have swallowing difficulties, so we assume that 

treatment self-administration by patients would be straightforward. 
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2.3 Critique of the company’s definition of the decision problem  

Population 

The population stated in the NICE scope is “people with moderately to severely active ulcerative 

colitis who are intolerant of, or whose disease has had an inadequate response or loss of 

response to conventional therapy (oral corticosteroids and/or immunosuppressants) or a TNF-

alpha inhibitor”. This is consistent with the indication as specified in the Summary of Product 

Characteristics (SmPC),10 as acknowledged by the company in CS Table 2.  

 

In their decision problem table (CS Table 1) the company gives a broader description of the 

population, as “people with moderately to severely active ulcerative colitis”. This description is 

applied to the NICE scope column within the decision problem table, thereby inaccurately 

reflecting the NICE scope. The company confirmed that this is a semantic error in CS Table 1 

and that the decision problem does reflect the NICE scope (clarification response A1). 

 

We note that the pivotal Phase III trial populations (in OCTAVE 1, OCTAVE 2 and OCTAVE 

Sustain) are consistent with the population definition as given in the NICE scope. However, 

according to the trial publication and protocol,11 patients in the tofacitinib Phase II trial did not 

have to be intolerant of, or have had an inadequate response or loss of response to 

conventional therapy. The indication for tofacitinib in the Phase II trial therefore does not appear 

to be consistent with the NICE scope. In response to a clarification question from the ERG, the 

company stated that patients were only included in the Phase II trial if they continued to have 

moderate to severe disease despite previous treatment, and the company provided supporting 

data on the baseline characteristics of the Phase II trial participants listing the proportions who 

had failed prior treatments (clarification response A2). Although it is not clear from the CS or trial 

publication, the Phase II trial therefore does appear to meet the NICE scope. 

 

The population in the pivotal OCTAVE Induction trials had a mean age of around 40-42 years 

(CS Table 15) and age ranged from 18 to 81 years [Table 13 in each clinical study report 

(CSR)]. Expert advice from one advisor to the ERG is that patients presenting in NHS clinical 

practice would typically be younger than the mean age in the trials, with the peak age at 

presentation being nearer 20 years on average. Although younger patients tend to have more 

severe ulcerative colitis;4 the ERG’s clinical advisor suggested that the age difference between 

the trials and clinical practice would be unlikely to affect patients’ disease characteristics or their 

treatment.  
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Intervention 

The intervention is tofacitinib citrate, a 5 mg or 10 mg oral tablet, brand name Xeljanz®. The 

description of the intervention in CS Table 2 is consistent with the SmPC.10 The positive CHMP 

opinion, which is consistent with the NICE scope, was adopted by the EMA on 31st May 2018 

for tofacitinib 10 mg to be used in the treatment of adult patients with moderately to severely 

active ulcerative colitis who have had an inadequate response, lost response, or were intolerant 

to either conventional therapy or a biologic agent.  

 

Tofacitinib is a small-molecule selective inhibitor of the Janus kinase (JAK) family of tyrosine 

kinases. The inhibition of JAKs by tofacitinib attenuates the signalling of several interleukins and 

type I and II interferons, which leads to modulation of the immune and inflammatory response in 

ulcerative colitis.10 The mode of action of tofacitinib, including its role in inhibition of the JAK-

STAT pathway, is summarised in CS section B.1.3.4. 

 

Comparators 

The comparators in the company’s decision problem (CS Table 1) are as specified in the NICE 

scope. These are: 

• Conventional therapy, which may include a combination of aminosalicylates 

(sulfasalazine, mesalazine, balsalazide or olsalazine), corticosteroids 

(beclometasone, budesonide, hydrocortisone or prednisolone), thiopurines 

(mercaptopurine or azathioprine);  

• TNF inhibitors (infliximab, adalimumab and golimumab8); 

• Vedolizumab9 (an anti-integrin agent).  

 

These comparators are all used in the NHS (although experts advising the ERG commented 

that there has been a decline in the usage of thiopurines). CS Figure 1 illustrates the stepwise 

manner in which these therapies would be used in clinical practice in the NHS, showing that the 

conventional therapies are the standard first-line approach (step 1) whilst biological therapies 

(step 2) would not be employed without first trying a conventional therapy. Experts advising the 

ERG agreed that CS Figure 1 does broadly reflect current NHS practice. In response to a 

clarification request from the ERG, the company stated that CS Figure 1 is based on current 

NICE guidelines and clinical practice, but it is “a simplification of the clinical pathway as the 

treatment of ulcerative colitis is dependent on multiple factors, the including patient’s medical 
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history and clinical decision making on the appropriateness of therapies, and therefore may not 

adequately capture the nuances of clinical practice when comparing to the NICE scope” 

(clarification response A3). In their clarification response the company provided a simplified 

version of CS Figure 1 in order to better represent the position of tofacitinib in the treatment 

pathway in relation to the NICE scope (reproduced in Figure 1).  

 

 

Source: company’s clarification response A3 

Figure 1 Proposed position of tofacitinib within the treatment pathway 

 

Outcomes 

The outcomes included in the CS are clinically meaningful and are consistent with the NICE 

scope and EMA guidance on methods for clinical trials in ulcerative colitis.12 The primary 

outcome in the phase 3 OCTAVE trials was clinical remission whilst the primary outcome in the 

phase 2 trial was clinical response. HRQoL was a secondary outcome in all the tofacitinib trials, 

and mucosal healing was a secondary outcome in the phase 3 trials. Details of the outcome 

selection are discussed further below in section 3.1.4. In summary, the key issues noted by the 

ERG are: 
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• Time to surgical intervention, listed as an outcome in the NICE scope, is not reported in the 

CS as it was not assessed in the pivotal trials (CS Table 1) 

• The CS only provides brief results from the Phase II trial, for the primary outcome only 

(further results were requested by the ERG) 

• The CS does not report all of the patient-reported outcomes that were measured in the 

pivotal trials (although as noted below in section 3.1.3 this does not appear likely to have 

resulted in bias) 

 

Other relevant factors 

The NICE scope indicates that, if evidence allows, subgroups of people who have been 

previously treated with one or more biologics and people who have not received prior biologics 

should be considered.  Although the company presents subgroup analyses in their submission 

(CS Appendix E) their focus is on subgroups of people by TNFi-exposure status.  There is no 

subgroup analysis for subgroups of people by prior biologic therapy (biologic therapy would 

include not only the TNF inhibitors but also vedolizumab).  Nevertheless the ERG is mindful that 

subgroups by TNFi-exposure status are important, particularly because the existing evidence 

base for comparator treatments has demonstrated that primary non-response and secondary 

non-response to TNFi agents are limitations of the existing therapies adalimumab, golimumab 

and infliximab. 

 

The CS does not identify any inequities that could be associated with the provision (or non-

provision) of tofacitinib (CS section B.1.4) and the ERG is not aware of any equality issues with 

tofacitinib. 

 

3 CLINICAL EFFECTIVENESS 

3.1 Critique of company’s approach to systematic review 

3.1.1 Description of company’s search strategy  

The company conducted six systematic literature searches (five of which are standard for an 

STA, plus an additional surgery review): 

 Clinical effectiveness: start year unspecified (“no limits”) to 16/11/2017 

 Non RCT evidence: start year unspecified (“no limits”) to 15/11/2017 
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 Cost effectiveness: start year unspecified (“no limits”) to October 2017 

 Health Related Quality of Life:  start year unspecified (“no limits”) to 15/11/2017 

 Cost and healthcare resource identification: start year unspecified (“no limits”) to 

20/10/2017 

 Surgery Literature Review - dates not given 

 

The key literature searches were systematic, transparent, well documented and reproducible. A 

typographical error was found in line 18 of the cost effectiveness searches in Medline and 

Embase (“mdel*” instead of model*) however correct spelling elsewhere in both of these 

strategies coupled with accurate spelling in the Cochrane search, should have counteracted this 

error. The additional surgery review was undertaken to inform the economic analysis on the 

probability of colectomy and ensuing complications. This search is not fully documented, 

although a synopsis of the terms used are recorded which is acceptable. Key conferences were 

adequately searched and ongoing trials were sought via clinicaltrials.gov and the WHO 

International Clinical Trials Registry Platform. 

Overall the searches are deemed fit for purpose. However, all searches in the CS are between 

six to eight months out of date. Due to time constraints the ERG has prioritised updating the 

cost effectiveness, HRQoL, and cost & healthcare resource searches, replicating the 

documented strategies.  Two additional cost-effectiveness papers were identified by the ERG’s 

updated search (see Section 4.2) but no additional relevant references were identified by the 

updated HRQoL or healthcare resource searches. 

 

To identify any new clinical effectiveness evidence, we conducted a rapid search using HDAS 

(NICE Healthcare Databases Advanced Search) and Delphis (a broad-scope University of 

Southampton search engine powered by Ebsco).  Four additional full-text publications on 

tofacitinib clinical effectiveness and/or safety which are not listed in the CS were identified. 

These reported on: the phase II trial;13 a NMA comparing tofacitinib against biologic therapies;14 

an analysis of HRQoL in the OCTAVE trials using the Inflammatory Bowel Disease 

Questionnaire (IBDQ) and SF-36;15 and a subgroup analysis of effectiveness and safety 

outcomes from the OCTAVE trials in East Asian participants.16 Two new conference abstracts 

reporting results from the OCTAVE trials were also identified.17,18  These new publications 

largely duplicate information already present in the CS, or are not directly relevant to the current 

scope.   
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3.1.2 Statement of the inclusion/exclusion criteria used in the study selection.  

The company provides a clear description of the eligibility criteria (both inclusion and exclusion 

criteria) for the systematic literature review (SLR) (Appendix D.1.1.3, Table 83). The SLR aimed 

to identify clinical effectiveness and safety evidence not only for tofacitinib but also for relevant 

comparators, which could potentially be used in network meta-analysis (NMA).  

 

The population eligibility criteria are specified as ‘adult patients with moderately and/or severely 

active UC’ (either treatment-naïve or treatment-experienced).  The criteria exclude patients with 

non-specific inflammatory bowel disease (IBD) and those with acute severe ulcerative colitis or 

ulcerative colitis exacerbation/flare requiring hospitalisation as well as paediatric patients and 

animal/in vitro studies. This population is reflective of the decision problem (CS Table 1), 

although, as noted in section 3.2 above, the population in the company’s decision problem is 

broader than the population specified in the NICE final scope. 

 

The company confirmed (clarification response A1) that the population had been inaccurately 

described in their decision problem and that their interpretation of the population is in fact 

consistent with that described in the NICE scope. Whilst the population eligibility criteria as 

explicitly stated in CS Table 83 are wider than the NICE scope, the ERG is satisfied that the 

populations in the studies finally included in the company’s SLR are consistent with the NICE 

scope. 

 

The interventions and comparators for the company’s SLR generally reflect the NICE scope, the 

anticipated licensed indication for tofacitinib and current NHS practice. Calcineurin inhibitors and 

surgical intervention were excluded as comparators in the SLR, whereas placebo was included 

as a comparator (not specified in the NICE final scope). Clinical expert advice to the ERG 

suggests that the exclusion of calcineurin inhibitors and surgical intervention is reasonable. It is 

presumed that the company included placebo as a comparator because it is the comparator in 

the OCTAVE trials, on which the clinical evidence for tofacitinib is based. 

 

To be included studies had to RCTs (both blinded and open-label RCTs were eligible) and had 

to report at least one of the following outcome measures: response, remission, mucosal healing, 

relapse or loss of response/remission, discontinuation, treatment duration, rates of surgical 
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intervention, time to surgical intervention, Mayo score/Disease activity index, hospitalisation, 

mortality, adverse events (AEs), serious AEs (SAEs), treatment-related AEs, injection or 

infusion site reaction and HRQoL (EQ-5D, SF-36, IBDQ).  

 

Setting did not form part of the company’s eligibility criteria for the SLR. The company placed no 

limits on the quality of the included RCTs in their eligibility criteria. The ERG agrees this is 

appropriate. 

 

The CS provides a flow diagram illustrating the number of records identified in the SLR and 

reasons for the exclusion of studies at the full text screening stage (CS Appendix D.1.2.1, 

Figure 39). References linked to the included studies are listed in CS Appendix D.1.2.1, Table 

84.  It was difficult for the ERG to equate these to the 102 references listed in the CS. In 

response to a request from the ERG, the company provided the information more clearly, 

including a correction to a referencing error (clarification response A6 and clarification response 

Appendix C). A list of the 137 references excluded at the full text stage of the reference 

screening process is not included in the CS. This was subsequently provided by the company 

(clarification response A5 and clarification response Appendix B). 

 

The evidence was limited to studies published in the English language, which the ERG 

considers appropriate for a submission to NICE. However, the company did not discuss any 

potential bias that may have arisen from the restrictions of the eligibility criteria specified for the 

SLR.  The ERG notes that RCTs are, by design, potentially at a lower risk of bias than other 

study design and that all the included RCTs were subject to quality assessment using the 

concise critical appraisal checklists provided by NICE in the STA user guide (CS D.1.2.2.2 

Table 86). 

 

3.1.3 Identified studies 

The company’s SLR included 21 RCTs.  In four of these the intervention was tofacitinib:  

 one Phase II RCT (treatment arms: tofacitinib 0.5 mg, 3 mg, 10 mg, 15 mg and placebo)11  

 two identical Phase III induction RCTs (OCTAVE Induction 1 and OCTAVE Induction 2; 

treatment arms: tofacitinib 10 mg and placebo) (also a 15 mg arm which was discontinued)19 

 one maintenance RCT (OCTAVE Sustain; treatment arms: 5 mg, 10 mg and placebo)19 
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In all four RCTs the comparator was placebo. All these RCTs were used in support of the 

company’s application for a marketing authorisation and were sponsored by Pfizer, the 

manufacturer of tofacitinib.  

 

The Phase II trial is not described in detail in the CS but it is included in the company’s NMA 

(CS section B.2.9) and data from this trial are also included in the adverse events section (CS 

Appendix F Table 166). As the Phase II trial was a small dose-finding study with 194 patients, of 

whom only 33 received the licensed 10 mg BID dose (company clarification response A16), the 

CS focuses on the Phase III trials. The ERG agrees that this is reasonable and accordingly the 

current ERG report also focuses primarily on the Phase III trials.  

 

It was unclear to the ERG from the description of the Phase II trial population reported both in 

the CS and in the trial publication whether this matched the NICE scope. The company 

confirmed that it does match the scope, as “patients were only included if they continued to 

have moderate to severe disease despite previous treatment” (clarification response A2). In 

addition, the company provided a table detailing the failed drug treatments at baseline 

(clarification response Table 1) and full details of the inclusion and exclusion criteria 

(clarification response Appendix A).  

 

The number of centres in the studies ranged from 51 (Phase II trial) to 297 (OCTAVE Sustain), 

but it should be noted that a number of centres in the Phase III trials randomised just one 

patient (16 centres in OCTAVE 1; 25 centres in OCTAVE 2; and 66 centres in OCTAVE 

Sustain19). While each study included some patients from the UK, this number was low 

***********************************************************************. 

 

OCTAVE 1 and 2 were double-blind, randomised placebo-controlled tofacitinib induction trials 

with an 8 week treatment phase, and used identical methods (see Table 6). 

 

In addition to the criteria listed above, patients had to have moderately to severely active 

disease (6 to 12 on the Mayo score, with a rectal bleeding sub-score of 1 to 3 and an 

endoscopic sub-score of 2 or 3). Prohibited therapies included TNFi therapies within 8 weeks of 

baseline; azathioprine, methotrexate, and 6-mercaptopurine within 2 weeks; and ciclosporin and 

intravenous corticosteroids (CS Tables 9 and 10). Permitted concomitant medications for 

ulcerative colitis included oral aminosalicylates (stable dose ≥4 weeks prior to baseline and 
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during study); oral glucocorticoids (maximum dose 25 mg per day of prednisone or a prednisone 

equivalent; stable dose ≥2 weeks prior to baseline and during study); and antibiotics used for 

chronic ulcerative colitis (e.g., metronidazole and rifaximin; stable dose ≥2 weeks prior to 

baseline and during study). Eligible patients were randomised on a 4:1 ratio to 10 mg twice a 

day (BID) of oral tofacitinib or placebo. The trials initially included a third treatment arm of 15 mg 

BID oral tofacitinib, but this was discontinued prior to full recruitment based on feedback from 

regulatory authorities. The company clarified that patients assigned to the tofacitinib 15 mg BID 

arm continued to receive blinded treatment for the remainder of the induction trial period and, of 

these, 19 patients were eligible to enter the OCTAVE Sustain trial (clarification response A10).  

 

Patients were eligible to join the OCTAVE Sustain trial if they: met the eligibility criteria of the 

OCTAVE Induction trials; completed the 8 weeks of induction therapy; and met the clinical 

response criteria for the induction trials (see Figure 2). This was a randomised, double-blind, 

placebo-controlled trial lasting 52 weeks. Eligible patients from OCTAVE 1 and 2 were 

randomised in a 1:1:1 ratio to receive either 5 mg or 10 mg BID oral tofacitinib, or placebo. 

 

The OCTAVE induction and maintenance trials conform to a re-randomisation design.  That is, 

participants are first randomised to tofacitinib or placebo groups of the OCTAVE Induction 

study.  Following 8-weeks of induction therapy, those participants who have met clinical 

response criteria are re-randomised into one of the three arms of the OCTAVE Sustain 

maintenance study.  An alternative, utilised by some of the other clinical trials that have taken 

place in this disease area, is a treat-through design.  In a treat-through trial participants are 

randomised to induction therapy and outcomes are measured at the end of the induction phase.  

Participants then continue in their original randomised group into the maintenance phase and 

outcomes are measured again at the end of the maintenance phase. 

 

In addition to the four RCTs the OCTAVE study programme also includes the OCTAVE Open 

extension study which is ongoing. 
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Table 6 Summary characteristics of tofacitinib RCTs 

Phase II trial11 

(efficacy/dose RCT) 

OCTAVE 119 

(induction RCT) 

OCTAVE 219 

(induction RCT) 

OCTAVE Sustain19 

(maintenance RCT) 

OCTAVE Open20 

(extension study) 

Tofacitinib 

0.5 mg 

(n=31) 

3 mg BID 

(n=33) 

10 mg BID 

(n=33) 

15 mg BID 

(n=49) 

Placebo 

(n=48) 

Tofacitinib 

10 mg BID  

(n=476)a 

Placebo 

(n=122) 

Tofacitinib 

10 mg BID 

(n=429)a 

Placebo 

(n=112) 

Tofacitinib 

10 mg BID 

(n=197) 

5 mg BID 

(n=198) 

Placebo 

(n=198) 

Tofacitinibb 

10 mg BID (*****) 

5 mg BID (*****) 

Design: randomised, 

double- blind, placebo-

controlled trial (2:2:2:3:3 

ratio tofacitinib 0.5 mg: 

3mg: 10 mg: 15 mg: 

placebo) 

Design: identical randomised, double-blind, placebo-

controlled trials (4:1 ratio tofacitinib: placebo, stratified 

according to previous treatment with TNFi therapies, 

glucocorticoid use at baseline, and geographic region) 

Design: randomised, double-

blind, placebo-controlled trial 

(1:1:1 ratio tofacitinib 5 mg: 

tofacitinib 10 mg; placebo) 

Design: open-label 

extension 

Location: 51 sites 

worldwide (UK = 2, ***d) 

Location: 144 sites 

worldwide (UK = 2, ****) 

Location: 169 sites 

worldwide (UK = 3, ****) 

Location: 297 sites worldwide 

(UK = 5, ****) 

Location: 215 sites 

worldwide (UK = 5) 

Inclusion: 

 age ≥18 years 

 confirmed diagnosis 

of UC for ≥3 months 

 score of 6 to 12 on the 

Mayo scale and 

Inclusion: 

 age ≥18 years 

 confirmed diagnosis of UC for ≥4 months 

 moderately to severely active disease (6 to 12 on the 

Mayo score, with a rectal bleeding sub score of 1 to 

3 and an endoscopic sub-score of 2 or 3) 

Inclusion:  

 entry criteria for the Induction 

trials 

 completed 8 weeks induction 

therapy 

Inclusion:  

 completed or 

demonstrated 

treatment failure in 

the OCTAVE Sustain 

maintenance study or 
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 moderately or 

severely active 

disease (i.e. Mayo- 

endoscopic findings 

sub-score of 2 or 3, 

respectively) 

 treatment failure with/to or unacceptable side effects 

from treatment with ≥1 of: 

o oral or intravenous glucocorticoids 

o azathioprine 

o mercaptopurine 

o infliximab 

o adalimumab 

 met clinical response criteria 

in OCTAVE Induction 1 and 2 

 non-responders after 

completed 8 weeks of 

treatment in the 

OCTAVE 1 & 2 

induction studies 

Background therapy: 

Oral mesalamine or oral 

prednisone at a stable 

dose of ≤ 30 mg per day 

Background therapy: oral aminosalicylates at a stable 

dose for ≥4 weeks prior to baseline and during study 

and oral glucocorticoids (at a maximum dose of 25 mg 

per day of prednisone or a prednisone equivalent) at a 

stable dose for ≥2 weeks prior to baseline and during 

study. Patients on chronic treatment for UC with 

antibiotics (e.g. metronidazole and rifaximin) were 

eligible if dose was stable for ≥2 weeks prior to 

baseline and during study. 

Background therapy: oral 

amino-salicylates (stable dose) 

and chronic treatment for UC 

with antibiotics (e.g., 

metronidazole, rifaximin). Oral 

glucocorticoids at study entry 

were tapered mandatory starting 

1st week at specified rate 

depending on starting dose 

(daily dose of prednisone or 

equivalent was decreased at a 

rate of 5 mg per week until dose 

reached 20 mg/day, then 2.5 to 

5.0 mg per week until dose 

reached 10 mg/day, then by 

2.5 mg per week until the dose 

was 0 mg). 

Background therapy: 

oral aminosalicylates 

(stable dose) and 

chronic treatment for 

UC with antibiotics 

(e.g., metronidazole, 

rifaximin). Oral 

glucocorticoids at study 

entry were tapered 

mandatory as per the 

OCTAVE Sustain 

schedule. 
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Length of follow-up: 8 

weeks of treatment and 

4 weeks follow-up 

Length of follow-up: 9 weeks (primary efficacy endpoint 

at 8 weeks) 

Length of follow-up: 53 weeks 

(primary efficacy endpoint at 52 

weeks) 

Length of follow-up: up 

to 6 years (12-month 

interim results reported) 

Sources Sandborn et al.11, CS Table 7, 8, 9, 10, 13 and 14, and B.2.6.3.1 

BID, twice daily; NR, not reported; UC, Ulcerative colitis.  

a 15 mg BID tofacitinib treatment was discontinued based on feedback from regulatory authorities (OCTAVE 1: n=38, OCTAVE 2:  n=18) 

b Three subpopulations received tofacitinib 10 mg (***********) in the open label extension study: Induction non-responders tofacitinib 10 mg *******; 

maintenance completers tofacitinib 10 mg ******, maintenance treatment failures 10 mg (***** comprising participants from OCTAVE Induction 1 

and 2 who withdrew from OCTAVE Sustain due to treatment failure on tofacitinib (5 mg, ****; 10 mg, XXXX) or placebo (*****). One subpopulation 

received tofacitinib 5 mg in the open label extension study: Maintenance: remission tofacitinib 5 mg *******.  Note that there appears to be a 

typographical error in CS Table 8 where the number of patients receiving tofacitinib 10 mg is given as *****. 

d **********************************************************************************************************************
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Figure 2 Participant flow in the OCTAVE trials (Source CS Figure 5) 
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3.1.3.1 OCTAVE RCTs baseline characteristics  

The CS states that there were no significant differences in baseline characteristics between 

groups within each trial, apart from two exceptions.  In OCTAVE 2, there was a statistically 

significant higher proportion of male patients in the tofacitinib group compared with the placebo 

group (tofacitinib 60.4% versus placebo 49.1%, p = 0.03). However, we note that sex is not 

considered to be a prognostic factor for ulcerative colitis2 and a similar difference was not 

evident in OCTAVE 1. In OCTAVE Sustain, there was a significant difference in smoking status 

among the tofacitinib and placebo groups (p = 0.03), with a higher proportions of people who 

had never smoked and lower proportions of current smokers in the two tofacitinib groups than in 

the placebo group. Smoking is known to be a modifying factor in ulcerative colitis, with former 

cigarette smoking being a strong risk factor, yet active smokers are less likely to develop 

ulcerative colitis than former and non-smokers,2 and active smoking is associated with milder 

disease.21 If this imbalance were to affect the results it could disadvantage the tofacitinib 

groups, since these had a lower proportion of current smokers, yet it might also disadvantage 

the placebo group since this had a higher proportion of former smokers.  We note that the 

difference between the tofacitinib and placebo arms in the number of patients who were current 

smokers amounted to only six patients (3.1 percentage points) whilst the difference in the 

number who were former smokers was only 10 patients for the tofacitinib 10 mg comparison 

(4.9 percentage points), although it was 24 patients (12.2 percentage points) for the tofacitinib 

5 mg comparison. On balance, the risk of selection bias being introduced as a result of these 

imbalances in smoking status within OCTAVE Sustain appears to be low. Table 7 provides a 

summary of the trial characteristics of all the tofacitinib trials, including the ongoing extension 

trial Open. 

 

Generally, patient characteristics appear to be balanced across the different OCTAVE trials, 

although patients enrolled in OCTAVE Sustain had lower Mayo scores and C-reactive protein 

levels than in either OCTAVE 1 or 2 (CS Table 15). This may be reflective of patients having 

had to achieve a response in order to be eligible to join OCTAVE Sustain. 
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Table 7 Summary of baseline patient characteristics of the OCTAVE 1 and 2 and Sustain 

Characteristic 

OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain 

TOF 10 mg 

(N=476) 

Placebo 

 (N=122) 

TOF 10 mg 

(N=429) 

Placebo  

(N=112) 

TOF 5 mg 

(N=198) 

TOF 10 mg 

(N=197) 

Placebo 

 (N=198) 

Male sex, n (%) a 277 (58.2) 77 (63.1) 259 (60.4) 55 (49.1) 103 (52.0) 110 (55.8) 116 (58.6) 

Age, years b 41.3±14.1 41.8±15.3 41.1±13.5 40.4±13.2 41.9±13.7 42.9±14.4 43.4±14.0 

Induction trial group assignment, n 

(%) 

Placebo 

 

— 

 

— 

 

— 

 

— 

 

22 (11.1) 

 

24 (12.2) 

 

24 (12.1) 

Tofacitinib, 10 mg BID — — — — 170 (85.9) 167 (84.8) 167 (84.3) 

Tofacitinib, 15 mg BID — — — — 6 (3.0) 6 (3.0) 7 (3.5) 

Remission at maintenance trial entry, n 

(%) 
— — — — 65 (32.8) 55 (27.9) 59 (29.8) 

Duration of disease, median yrs b 

(range) 
6.5 (0.3–42.5) 

6.0 (05–

36.2) 
6.0 (0.4–39.4) 

6.2 (0.4–

27.9) 
6.5 (0.6–40.3) 

6.8 (0.6–

35.7) 
7.2 (0.6–42.7) 

Extent of disease, n/total n (%) c,d 

Proctosigmoiditis 

 

65/475 (13.7) 

 

19/122 (15.6) 

 

67/428 (15.7) 

 

16/111 (14.4) 

 

28/196 (14.3) 

 

33/196 (16.8) 

 

21/198 (10.6) 

Left­sided colitis 158/475 (33.3) 37/122 (30.3) 149/428 (34.8)  39/111 (35.1) 66/196 (33.7) 60/196 (30.6) 68/198 (34.3) 

Extensive colitis or pancolitis 252/475 (53.1) 66/122 (54.1) 211/428 (49.3)  56/111 (50.5) 102/196 (52.0) 103/196 (52.6) 
108/198 

(54.5) 

Total Mayo score b,e 9.0±1.4 9.1±1.4 9.0±1.5 8.9±1.5 3.3±1.8 3.4±1.8 3.3±1.8 

Partial Mayo score b,e 6.3±1.2 6.5±1.2 6.4±1.3 6.4±1.2 1.8±1.3 1.8±1.3 1.8±1.4 

C­reactive protein, median mg/litre b 

(range) 
 4.4 (0.1–208.4) 4.7 (0.1–82.5) 4.6 (0.2–156.0)  5.0 (0.2–205.1) 

0.7 (0.1–

33.7) 
0.9 (0.1–74.3) 1.0 (0.1–45.0) 

Oral glucocorticoid use at baseline, n 

(%) b 
214 (45.0) 58 (47.5) 198 (46.2) 55 (49.1) 101 (51.0) 87 (44.2) 100 (50.5) 

Previous treatment with TNFi, n (%) c 254 (53.4) 65 (53.3) 234 (54.5) 65 (58.0) 90 (45.5) 101 (51.3) 92 (46.5) 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

46 

 

Characteristic 

OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain 

TOF 10 mg 

(N=476) 

Placebo 

 (N=122) 

TOF 10 mg 

(N=429) 

Placebo  

(N=112) 

TOF 5 mg 

(N=198) 

TOF 10 mg 

(N=197) 

Placebo 

 (N=198) 

Previous treatment failure, n (%) c,f 

TNF antagonist 

 

243 (51.1) 

 

64 (52.5) 

 

222 (51.7) 

 

60 (53.6) 

 

83 (41.9) 

 

93 (47.2) 

 

89 (44.9) 

Glucocorticoid 350 (73.5) 98 (80.3) 303 (70.6) 83 (74.1) 145 (73.2) 149 (75.6) 151 (76.3) 

Immunosuppressant g 360 (75.6) 83 (68.0) 301 (70.2) 75 (67.0) 143 (72.2) 141 (71.6) 129 (65.2) 

White race, n (%) h 395 (84.6) 98 (83.1) 331 (80.3) 88 (83.0) 164 (84.5) 153 (81.8) 155 (80.3) 

Weight, kg 72.9 (16.8) 72.7 (16.7) 74.4 (16.8) 73.2 (16.2) 73.4 (17.8) 74.6 (15.1) 76.2 (16.7) 

Smoking status, n (%) c,i  

Never smoked 

 

301 (63.2) 

 

80 (65.6) 

 

268 (62.5) 

 

81 (72.3) 

 

142 (71.7) 

 

128 (65.0) 

 

113 (57.1) 

Current smoker 22 (4.6) 4 (3.3) 25 (5.8) 5 (4.5) 7 (3.5) 6 (3.0) 12 (6.1) 

Former smoker 153 (32.1) 38 (31.1) 136 (31.7) 26 (23.2) 49 (24.7) 63 (32.0) 73 (36.9) 

Source: CS Table 15  

Footnotes: see next page
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Footnotes for Table 2 

a In the OCTAVE Induction 2 trial, there was a significant difference between groups in the proportion 

of male patients (p = 0.03). 

b For the OCTAVE Sustain trial, the baseline values were obtained at the time of entry in the OCTAVE 

Sustain trial. 

c For the OCTAVE Sustain trial, the baseline values were obtained at the time of entry into one of the 

induction trials (OCTAVE Induction 1 or 2). 

d Data on extent of disease are missing for three patients. 

e The total Mayo score ranges from 0 to 12 and the partial Mayo score (i.e., the total Mayo score 

excluding the endoscopic subscore) ranges from 0 to 9, with higher scores indicating more severe 

disease. 

f Previous treatment failure was determined by the investigator. 

g Immunosuppressants included agents such as azathioprine and mercaptopurine and did not 

include biologic agents (e.g., TNF antagonists) or glucocorticoids. 

h Unspecified race was treated as missing data. 

i In OCTAVE Sustain, there was a significant difference for smoking status among placebo and 

tofacitinib groups (p = 0.03). 

 

 

In summary, the CS appears to have identified all relevant RCTs and has provided all relevant 

study publications electronically, although CSR for the phase II trial had to be requested by the 

ERG and NICE (Clarification question A4). 

 

3.1.3.2 Non-randomised trials 

The company conducted a SLR to identify non-RCT evidence (CS Appendix D.1.4.2.), in order 

to provide long-term evidence (over 12 weeks for induction and over 52 weeks for maintenance 

therapy) regarding the efficacy and safety of tofacitinib for the treatment of moderately to 

severely active ulcerative colitis, hence relevant to the decision problem. 

 

The company included one open-label, ongoing tofacitinib extension trial of up to 6 years 

duration (OCTAVE Open - NCT01470612).20  Patients could enter OCTAVE Open from the 

OCTAVE 1 and 2 Induction trials if they did not have a response or enter from the OCTAVE 

Sustain trial once they completed 52 weeks of follow-up or if they withdrew due to treatment 

failure.  Consequently, OCTAVE Open has four distinct patient groups (as depicted in Figure 2): 
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 Induction non-responders: patients from OCTAVE 1 AND 2 who did not have a response 

to induction therapy and did not enter OCTAVE Sustain (all allocated to 10 mg BID 

tofacitinib in OCTAVE Open) 

 Maintenance remission: patients with a response to induction therapy in OCTAVE 1 and 

2 who were in remission at week 52 in OCTAVE Sustain (all allocated to 5 mg BID 

tofacitinib in OCTAVE Open) 

 Maintenance completers: patients who at the end of 52 weeks of maintenance therapy in 

Sustain were not in remission but did not meet the definition of treatment failure (all 

allocated to 10 mg BID tofacitinib in OCTAVE Open) 

 Maintenance treatment failure: patients with a response in OCTAVE 1 and 2 who 

withdrew from OCTAVE Sustain due to treatment failure on tofacitinib (all allocated to 

10 mg BID tofacitinib in OCTAVE Open) 

 

Patient disposition for OCTAVE Open is presented in a confidential table (CS Appendix D.1.4, 

Table 119), with demographic and baseline characteristics in Appendix L.1.5 Table 231 and 

baseline disease characteristics in Appendix L.1.5 Table 232.  

 

Evidence from this trial (which is still ongoing) presented in the CS is predominantly for patients 

with 12-month data because 24-month data are currently only available for a small number of 

patients.  The CS presents a summary of results in sections B.2.6.3.2 to B.2.6.3.5 with full 

endpoint results shown in CS Appendix L (Tables 233 to 236).  Additionally, a table of 12-month 

interim data for treatment emergent adverse events (CS Appendix F, Table 167) is presented. 

 

3.1.3.3 Ongoing studies 

Apart from the OCTAVE Open trial reported above, which may provide more data within the 

next 12 months, the CS states that preliminary results from a phase IIIb/IV study of tofacitinib in 

patients with ulcerative colitis in stable remission (NCT03281304) may also be available within 

the next 12 months (CS B.2.11). Apart from the ClinicalTrials.gov Identifier, no other information 

is provided in the CS. Details on the clinical trials website for the trial are shown in Table 8. 
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Table 8 Ongoing phase IIIb/IV study of tofacitinib 

Title: A Phase 3b/4, Multi-center, Double-blind, Randomized, 

Parallel Group Study Of Tofacitinib (Cp-690,550) In Subjects 

With Ulcerative Colitis In Stable Remission 

Aim: To evaluate flexible dosing in patients with ulcerative colitis 

Start date: Nov 2017 

Estimated completion date: Nov 2019 

Number randomised: 130 

Intervention: 5 mg BID tablet 

10 mg BID tablet 

 

3.1.4 Description and critique of the approach to validity assessment 

The ERG has assessed the methodological quality of the four tofacitinib RCTs using NICE’s 

recommended criteria (Table 9). The seven questions in Table 9 relate to risks of different types 

of bias that could arise within the trials. The company has phrased some of their quality 

assessment questions slightly differently to those recommended by NICE (indicated where 

appropriate in the table) for the quality assessment based on only the three OCTAVE trials (CS 

Table 19) and the quality assessment used for all the trials included in the NMA (CS Table 86). 

For question 5, about imbalances in dropouts, two versions of the question are given in the CS. 

For clarity we have labelled these as 5a and 5b, since the risk of bias interpretation differs 

according to how the question is phrased. 

 

The OCTAVE Induction and Sustain RCTs appear to have a low risk of selection bias 

(questions 1 to 3), as the populations were generally well-balanced across the trial arms.  

 

Participants and investigators in all four tofacitinib RCTs were blinded to the treatment 

allocations and so the risk of performance or detection bias that could arise through knowledge 

of treatment allocations appears to be low (question 4). Details of the blinding method of 

endoscopy readers are provided by the company in clarification response A11b. 

 

The risk of attrition bias as a result of any treatment-related imbalances in dropouts between 

trial arms appears to be low in the OCTAVE Induction trials (question 5). However, there were 

some imbalances in dropouts in both the Phase II trial and the OCTAVE Sustain trial which 
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might have introduced bias. The ERG is uncertain about the direction and magnitude of any 

bias since there were several different reasons why patients withdrew. The CS acknowledges 

these imbalances in OCTAVE Sustain but not in the Phase II trial, and does not comment on 

whether they would have introduced bias.   

 

Not all protocol-specified clinical effectiveness outcomes that were measured in the OCTAVE 

trials and Phase II trial are reported in the trial publications (question 6). However, the key 

outcomes are reported and the risk of reporting bias in these trials appears to be low.  

 

The company used the “full analysis set” (FAS) as the primary analysis population but this was 

defined differently in the Phase II trial and the OCTAVE trials (question 7). The OCTAVE trials 

conducted an appropriate analysis in which the FAS was consistent with the ITT principle and 

accounted for missing remission data appropriately. Therefore, the risk of bias in the primary 

outcome, and all other outcomes analysed according to the FAS, appears to be low in the 

OCTAVE trials. In contrast, the Phase II trial conducted analyses in which the FAS was defined 

as being equivalent to a modified ITT population that did not include all randomised patients 

and not all missing data were included in analyses. As such, there is a risk of attrition bias in the 

Phase II trial, but with unclear direction and magnitude. 

 

In summary, the OCTAVE Induction trials appear to be generally at low risk of the five types of 

bias assessed. The OCTAVE Sustain trial and the Phase II trial also appear to be at low risk of 

selection, performance, detection and reporting biases but could be at risk of attrition bias as a 

result of unbalanced dropouts between the tofacitinib and placebo arms.  

 

Table 9 Company and ERG assessments of trial quality 

Quality assessment question  Judge-

ments 

Phase II trial 

 

OCTAVE  

1 & 2  

OCTAVE 

Sustain  

 

1. Was randomisation carried out 

appropriately? (“yes” indicates low risk of 

selection bias) 

CS:  Yes Yes Yes 

ERG:  Yes Yes Yes 

ERG comments: A central randomisation method was employed (CS Tables 9, 13, 86) (not reported in the 

CS for the phase 2 trial, but stated in the trial publication).  

2. Was the concealment of treatment 

allocation adequate? (“yes” indicates low risk 

of selection bias) 

CS: Yes Yes Yes 

ERG: Yes Yes Yes 
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ERG comments: Allocation concealment is not explicitly reported in the CS, CSRs or trial publications. 

However, central randomisation was telephone-based so the ERG assumes that the allocation sequence 

could not have been known to, foreseen, or influenced by the study investigators prior to them dialling in to 

receive each patient’s random allocation to TOF or PBO.  

3. Were the groups similar at the outset of the 

study in terms of prognostic factors? (“yes” 

indicates low risk of selection bias) 

CS:  Yes Yes Yes 

ERG: Yes Yes Yes 

ERG comments:  Phase II trial (reported in the trial publication): The only statistically significant difference 

at baseline was in glucocorticoid use (placebo 58%, tofacitinib 10 mg 27%; p=0.03), although due to the 

small overall sample size this reflects a difference of only six patients.  

OCTAVE 1 and 2 (CS Table 15): The CS states that the only statistically significant difference between 

groups was in the proportion of male patients in OCTAVE 2. Where imbalances of >5% between arms 

occurred in the induction trials these did not systematically affect both trials. OCTAVE Sustain (CS Table 

15): The CS states that the only statistically significant difference between groups was in smoking status. 

The proportion who never smoked differed between all three arms: 71.7% in the TOF 5 mg arm, 65.0% in 

the TOF 10 mg arm, and 57.1% in the PBO arm, but the difference was relatively small for TOF 10 mg vs 

PBO. 

4. Were the care providers, participants and 

outcome assessors blind to treatment 

allocation? (“yes” indicates low risk of 

performance and detection bias) 

CS: Yes Yes Yes 

ERG:  Yes Yes Yes 

ERG comments: The CS states that the OCTAVE trials were patient-, investigator-, and sponsor-blinded 

(CS Tables 9 & 13) and the phase 2 trial was double blind (CS Table 86). The ERG assumes that 

“investigators” and “double blind” cover both the care providers and the outcome assessors, although this is 

not explicit in the CS. The method of blinding was to use a matching placebo tablet. NB this question is 

worded slightly differently in CS Table 86 compared to CS Tables 9 and 13, but in both cases a “yes” 

answer would suggest a low risk of bias.  

5a. Were there any unexpected imbalances in 

drop-outs between groups? (question as 

phrased in CS Tables 9 and 13; “no” indicates 

low risk of attrition bias) 

CS: Not reported No No 

ERG:  Yes No Yes 

5b. Were discontinuations similar between 

groups? (question as phrased in CS Table 86; 

“yes” indicates low risk of attrition bias) 

CS: No Yes No 

ERG: No Yes No  

ERG comments: Phase II trial: Lower discontinuation rate in the TOF 10 mg group (6%) than the PBO group 

(27%) (reported in the publication appendix). The TOF discontinuations (n=2) were both due to lack of 

efficacy. The PBO discontinuations were due to lack of efficacy (n=5), AE (n=3), protocol violation (n=2), 

consent withdrawn (n=2) and loss to follow up (n=1). OCTAVE 1 & 2: Slight imbalances in discontinuations 

but these were not consistent in direction across both induction trials (OCTAVE 1: PBO 3.3%, TOF 6.5%; 

OCTAVE 2: PBO 13.4%, TOF 7.5%) (CS Table 17). OCTAVE Sustain: As noted in CS Table 18, 

discontinuation rates differed between PBO (73.2%), TOF 5 mg (43.9%) and TOF 10 mg (35.7%). The main 

reason for discontinuation was lack of clinical response (66.7%, 35.4%, 27.0% respectively); relatively few 

patients discontinued due to AE (<5% in each arm). 

CS: No No No 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

52 

 

6. Is there any evidence to suggest that the 

authors measured more outcomes than they 

reported? (question phrased in CS Table 86 as 

“unreported outcomes suspected?”) (“no” 

indicates low risk of reporting bias) 

ERG:  No 

Yes, but 

low bias 

risk 

Yes, but low 

bias risk 

ERG comments: The OCTAVE trial publication (as acknowledged in section 4 of the supplementary 

appendix)19 does not report all outcomes that were measured in the OCTAVE Induction and Sustain trials. 

The publication does not explicitly state reasons why some outcomes were not reported. However, the most 

important clinical effectiveness outcomes are reported. Where outcomes were measured but not reported in 

the trial publication (e.g. several patient-reported outcome measures), these appear to favour TOF 10 mg 

over PBO, according to results in the CSRs. As such, the non-reporting of some outcome measures in the 

trial publication would appear unlikely to have introduced bias.  

7. Did the analysis (1) include an intention-to-

treat (ITT) analysis? (2) If so, was this 

appropriate and (3) were appropriate methods 

used to account for missing data? [sub-

questions numbered by ERG] (“yes” indicates 

low risk of attrition bias) 

CS: 

Stated ITT 

(CS Table 

86) but see 

ERG 

comment 

below 

Yes Yes 

ERG: 

1. No 

2. NA 

3. NA 

1. Yes 

2. Yes 

3. Yes 

1. Yes 

2. Yes 

3. Yes 

ERG comments: Phase II trial: The trial protocol states that the Full analysis set was the main analysis 

population, defined as all randomised subjects, who have either withdrawn as a treatment failure or have 

completed at least one week of dosing and had at least one valid Mayo score during the active double-blind 

phase of the study (trial protocol section 5). This is a modified ITT rather than a true ITT population. The trial 

publication describes both a pre-specified analysis and a post-hoc analysis of the primary outcome, neither 

of which was based on all randomised participants. There is a possible risk of bias but the direction and 

magnitude are unclear since dropouts from the PBO arm occurred for several different reasons. OCTAVE 1 

and 2 and Sustain: Full analysis set was the main analysis population, defined as all subjects as randomly 

assigned, which is consistent with the ITT principle (CS section B.2.4.1 and section 5 in the trial protocols). 

Crossovers are not mentioned in the CS, trial publications, protocol, or OCTAVE CSRs and the participant 

flow in CS Tables 17 and 18 do not mention that any crossovers occurred. Missing values for the primary 

outcome were analysed by non-responder imputation.  

NA: not applicable  
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SUPERSEDED – SEE ERRATUM 

3.1.5 Description and critique of company’s outcome selection 

The outcomes included in the CS match those in the NICE final scope and appear appropriate.  

However, time to surgical intervention, although specified in the NICE final scope, was not 

included, as this was not assessed in the OCTAVE trials.  

 

In clinical trials of therapies for ulcerative colitis the Mayo Score is widely used and was used 

within the OCTAVE trials (CS Section B1.3.1 and CS Table 3).  There are four components to 

the Mayo score, one of which is ‘Endoscopic findings’.  In the OCTAVE trials the Mayo 

endoscopic sub-score was assessed both locally (by the study site investigator) and centrally 

(from a video recording).  Consequently the outcomes in the CS that utilise the endoscopic sub-

score were reported separately using the local or the central read of the endoscopic data.  The 

ERG notes that the FDA22 state that central reading is the preferred approach and the OCTAVE 

clinical trial programme is the first in ulcerative colitis to use central reads (CS Section 

B.2.3.1.2.4). 

 

The primary outcome in OCTAVE 1 and 2 was remission at week 8 based on centrally read 

endoscopic Mayo sub-scores, and at week 52 in OCTAVE Sustain (for definition of remission 

see Table 10). Higher Mayo scores indicate more severe disease. The company also defined 

key secondary outcomes: mucosal healing (OCTAVE 1 and 2: week 8; OCTAVE Sustain: week 

52), and for OCTAVE Sustain only, sustained corticosteroid-free remission among patients in 

remission at baseline (week 52). Mucosal healing is associated with lower rates of 

hospitalisation and surgery,23 while the use of corticosteroids long-term is not suitable due to 

side effects so a corticosteroid-free remission is important.24 

 

Clinical response and clinical remission based on Mayo sores (for definitions see Table 10) 

were reported for all three trials (OCTAVE 1 and 2: week 8; OCTAVE Sustain: week 52).  As 

can be observed from Table 10 the difference between the primary outcome of remission and 

the secondary outcome of clinical remission is that for the former the rectal bleeding sub-score 

must be zero whereas this is not necessary for the outcome of clinical remission.  Clinical 

response and clinical remission were the only clinical effectiveness outcomes included in the 

economic model (the primary outcome did not contribute to the economic model), as they were 

thought to ensure comparability with trials of biological therapies for ulcerative colitis. 
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The remaining outcomes of disease activity were all based on a Mayo score (for definitions see 

Table 10): 

• Endoscopic remission  

• Symptomatic remission  

• Deep remission  

• Partial Mayo score (range 0-9) 

• Total Mayo score (range 0-12) 

 

Health-related quality of life (HRQoL) measures included in the CS were the disease-specific 

IBDQ, and the Work Productivity and Activity Impairment – Ulcerative Colitis (WPAI-UC) version 

2 questionnaire.  Generic measures were the 5-dimension EuroQol questionnaire (EQ-5D) and 

the 36-Item Short Form survey (SF-36). All four HRQoL measures are validated and have been 

used in other clinical trials in patients with ulcerative colitis.25,26 However, where different 

versions of a measure exist (e.g. country specific versions of the IBDQ), the CS did not state 

which versions were used across the different countries and centres in which the OCTAVE trials 

took place. 

 

 For the 32‐item, disease‐specific IBDQ, remission (defined in Table 10) and treatment 

response were reported for all three OCTAVE RCTs (OCTAVE 1 and 2 at weeks 4 and 8; 

OCTAVE Sustain at weeks 8, 24 and 52). IBDQ remission scores range from 32 to 224, with 

higher scores indicating better HRQoL. In HRQoL terms, a total IBDQ score ≥170 points is 

deemed to constitute clinical remission and a change of ≥16 points has previously been 

used as a minimal clinically important difference threshold in patients with ulcerative 

colitis.27,28 

 For the EQ-5D-3L, both the utility score (based on five dimensions of health status: mobility, 

self-care, usual activities, pain/discompfort, and anxiety/depression) and visual analogue 

scale (VAS) outcomes were reported based on EQ-5D-3L version of the instrument, with UK 

preference weights. This is the only HRQoL measure included in the economic model and it 

is reported by all three OCTAVE RCTs (OCTAVE 1 and 2 at weeks 2, 8 and change from 

week 0-8; OCTAVE Sustain at weeks 8, 24, 52 and change from week 0-52).. The CS 

reports minimal clinically important differences (MCIDs) for UK patients with inflammatory 

bowel disease of 0.076 for the utility index and 10.9 for the VAS.29 

 All three OCTAVE RCTs reported Physical Component Summary (PCS) and Mental 

Component Summary (MCS) scores from the SF-36 version 2, using the acute form, 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

55 

 

SUPERSEDED – SEE ERRATUM 

which has a recall period of 1 week (in OCTAVE 1 and 2 assessed at baseline and week 

8; in OCTAVE Sustain assessed at baseline and weeks 24 and 52). Higher scores 

indicate better HRQoL. A systematic review30 of the SF-36 in patients with ulcerative 

colitis suggests that a group-level clinically important difference threshold of 3 points for 

both summary scores and responder-level thresholds of 3.1 for PCS and 3.8 for MCS 

based on the SF-36v2 manual.31 

 The WPAI-UC score, based on a 6-item questionnaire (version 2) assessing work 

productivity, is also reported by all three OCTAVE RCTs (OCTAVE 1 and 2 at baseline 

and week 8; OCTAVE Sustain at baseline and week 52). The questionnaire yields four 

scores expressed as impairment percentages: absenteeism; presenteeism; work 

productivity loss; non-work activity impairment. A higher score indicates greater 

impairment.32 As part of the response to NICE and the ERG’s clarification question A12, 

the company states that it is not aware of any validated MCID for this outcome in 

patients with ulcerative colitis.  However the company also state that extrapolating from 

Crohn’s Disease suggests a 7% decrease is the MCID for the WPAI.33,34  

 

Table 10 Clinical effectiveness outcomes and outcome definitions of the OCTAVE RCTs 

Outcome Definition  When assessed, week Used in 

Model OCTAVE 

 1 & 2  

OCTAVE 

Sustain 

Primary: 

Remission based 

on centrally-read 

endoscopic sub-

scores 

Mayo score ≤2, no individual sub-score 

>1, rectal bleeding sub-score = 0 

8 52 No 

Key secondary: 

Mucosal healing  

Mayo endoscopic sub-score ≤1 8 52 No 

Key secondary: 

Sustained 

corticosteroid-free 

remission among 

patients in remission 

at baseline 

Remission (as defined above for the 

primary outcome) plus no treatment with 

steroids  for ≥4 weeks before the 24-week 

and 52-week visits 

Not 

assessed 

52 No 

Clinical response  Mayo score decrease from baseline ≥ 3, 

and ≥ 30%, with a decrease in rectal 

Week 8 52 Yes 
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bleeding sub-score of ≥1 or absolute 

rectal bleeding sub-score of ≤ 1 

Clinical remission  Mayo score ≤2, no individual sub-score >1 8 52 Yes 

Endoscopic remission  Mayo endoscopic sub-score = 0 8 52 No 

Symptomatic 

remission  

Mayo score ≤2, no individual sub-score 

>1, rectal bleeding sub-score and stool 

frequency sub-score = 0 

8 52 No 

Deep remission  Mayo score ≤2, no individual sub-score 

>1, rectal bleeding sub-score and 

endoscopic sub-score = 0 

8 52 No 

Partial Mayo score 

(range 0-9) 

Total Mayo score excluding the 

endoscopic sub-score 

2, 4 & 8; 

change 0-8 

Not 

assessed 

No 

Total Mayo score 

(range 0-12) 

Sum of 4 sub-scores (stool frequency, 

rectal bleeding, endoscopic findings, 

physician’s global assessment), each 0-3 

with higher scores indicating more severe 

disease (details in CS Table 3) 

Change 0-8 Not 

assessed 

No 

HRQoL Details/definition OCTAVE 

 1 & 2  

OCTAVE 

Sustain 

Used in 

Model 

IBDQ remission  IBDQ score ≥170  4 & 8 8, 24 & 52 No 

IBDQ treatment 

response  

IBDQ score increase ≥16 from induction 

trial baseline 

4 & 8 8, 24 & 52 No 

EQ-5D score (utility 

and visual 

analogue scale 

versions) 

Based on EuroQol-5D 3 level version (no 

problems, some problems and extreme 

problems) with UK preference weights  

 

2 & 8;  

change 

week 0-8 

8, 24 & 52; 

change 0-52 

Yes 

SF-36 (PCS and 

MCS score)  

Acute Physical Component Summary & 

Mental Component Summary scores 

based on Short-Form 36-item survey (v2) 

8; change 

0-8 

24 & 52; 

change 0-52 

No 

WPAI-UC score 

(assesses work 

productivity) 

6-item Work Productivity and Activity 

Impairment-Ulcerative Colitis 

questionnaire (version 2)  

8;  change 

0-8 

52;  change 

0-52 

No 

 

3.1.6 Description and critique of the company’s approach to trial statistics 

The ERG has assessed the approach to trial statistics for the Phase II trial, the OCTAVE 1 and 

2 Induction trials and the OCTAVE Sustain trial.  The OCTAVE Open study is ongoing and only 
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summary statistics have been generated (CS Table 16) therefore only the sources of 

information for this study have been indicated below. 

 

The CS focusses on outcomes from the OCTAVE 1 and 2 Induction trials and the OCTAVE 

Sustain trial. A brief summary of results from the Phase II trial (which contributes data to the 

NMAs) is included (CS Figure 18).  Interim data from the OCTAVE Open study are summarised 

in CS Sections B.2.6.3.2 to B.2.6.3.5.   

 

Outcomes and their units of measurement are defined in CS Tables 11 and 12 (OCTAVE 1 and 

2), CS B.2.3.1.3.3 (OCTAVE Sustain) and CS B.2.3.1.4.2 (Open study).  Outcomes for the 

Phase II trial are not defined in the CS.  Outcomes were defined in the same way in OCTAVE 1, 

2 Sustain and Open.  The two OCTAVE Induction trials and the OCTAVE Sustain trial are both 

complete.  The only interim data presented in the CS come from the OCTAVE Open study but 

these do not contribute data to the economic model.  The CS has presented appropriate 

measures of effects (proportions or mean differences with p-values for comparisons between 

placebo and tofacitinib groups) with uncertainty for continuous outcomes indicated by 

confidence intervals.  

 

Statistical power 

The primary outcome in both the OCTAVE 1 and OCTAVE 2 trials was remission at week 8, 

based on centrally read Mayo endoscopic subscores. The power calculation is reported in CS 

Table 16. For each of these trials the company calculated that approximately 545 participants 

per trial (randomised 4:1, i.e. 436 patients to the 10 mg tofacitinib group and 109 patients to the 

placebo group) would provide 90% power to detect a difference of 17.5 percentage points 

between tofacitinib and placebo in the primary and key secondary outcomes.  The CS does not 

justify or explain the rationale for being able to detect a 17.5 percentage point difference 

between the tofacitinib and placebo groups.  One of the ERG’s clinical experts thought this was 

a modest difference but similar to comparator drugs which are used in clinical practice.  This 

power calculation assumed remission rates in the placebo groups of 15% for the primary 

outcome (remission at week 8) and 35% for the key secondary outcome of mucosal healing. 

These assumptions are not justified or explained in the CS.  The required sample size was 

achieved for OCTAVE 1 (tofacitinib 10 mg N=476; placebo N=122) and was only narrowly 

missed for the tofacitinib arm of OCTAVE 2 (tofactinib 10 mg N=429; placebo N=112).  Not all of 

the assumptions made for the power calculation are justified or explained in the CS.  
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Additionally, the actual sample size was slightly smaller than that calculated and actual rates of 

remission and mucosal healing were lower than assumed for the power calculation.  

Nevertheless, the ERG believes that the power calculation was conducted appropriately and the 

ERG considers that the trials were probably adequately powered.  

 

The primary outcome in the OCTAVE Sustain trial was remission at week 52 based on centrally 

read Mayo endoscopic subscores. The company calculated that a total of 654 participants 

(randomised 1:1:1, so 218 in each group) would provide 90% power to detect a 17.5 percentage 

point difference in remission between the tofacitinib groups (5 mg; 10 mg) and the placebo 

group, assuming a remission rate in the placebo group of 30% (CS Table 16).  The CS does not 

justify or explain the rationale for being able to detect a 17.5 percentage point difference 

between the tofacitinib and placebo groups or the assumption of a remission rate in the placebo 

group of 30%. The required sample size was not achieved, as 593 patients were randomised, 

which is 61 short of the 654 target (20-22 short per trial arm; CS Table 18).  Although the 

sample size fell short by around 10% per arm, the power calculation was done at a fairly strict 

level (90% power). On balance the ERG believes that, although there is uncertainty in the 

statistical power achieved, it is likely to have been adequate. 

 

Statistical power for the Phase II trial and for OCTAVE Open is not reported in the CS. 

 

Analysis populations 

The CS defines five main analysis sets (CS B.2.4.1) for the OCTAVE Induction and OCTAVE 

Sustain trials: 

 Full Analysis Set (FAS) 

 OCTAVE Induction modified Full Analysis Set (mFAS) 

 OCTAVE Sustain mFAS 

 Per-Protocol Analysis Set (PPAS) 

 Safety Analysis Set (SAS) 

 

FAS – this is the primary analysis population for effectiveness endpoints and is defined as all 

subjects randomly assigned to either placebo, tofacitinib 10 mg twice daily, or (for OCTAVE 

Sustain only) tofacitinib 5 mg twice daily. NB this is equivalent to an intention to treat analysis 

population. 
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mFAS – this is a subset of the OCTAVE 1 and 2 FAS from which 3 patients were excluded (all 

from a site in Japan) due to potential unblinding during the study. 

 

OCTAVE Sustain mFAS – this is a subset of the OCTAVE Sustain FAS that included only those 

patients who had received tofacitinib in the induction trials (i.e. it excluded those patients from 

the OCTAVE Induction trials who received placebo and met the entry criteria for OCTAVE 

Sustain). 

 

PPAS – this is a subset of the FAS population who had no major protocol violations that could 

have potentially had a significant impact on outcomes (this subset was determined by the 

sponsor prior to database lock). 

 

SAS - included all randomised participants who received at least 1 dose of study medication. 

 

Results from the mFAS and PPAS are not described in full detail in the CS but primary endpoint 

results are summarised in Appendix L Table 206 to 208. 

 

Analysis populations are not defined in the CS for the Phase II trial or the OCTAVE Open study 

(NB the trial publication and CSR indicate that FAS in the Phase II trial was defined differently to 

the Phase III trials and did not include all randomised patients). 

 

Analysis methods 

In both the OCTAVE Induction trials, binary outcomes were analysed using a Cochran-Mantel-

Haenszel (CMH) Chi-square test, stratified by prior treatment with TNFi therapy, corticosteroid 

use at baseline, and geographic region. This analysis was applied to the primary outcome 

(proportion of participants with remission), the key secondary outcome (proportion with mucosal 

healing), and other binary secondary outcomes (proportions with outcomes derived from the 

Mayo score, proportion with IBDQ remission, and proportion with IBDQ treatment response) 

(CS Table 16; OCTAVE Induction trials CSRs sections 9.7.4.2 to 9.7.4.4). 

 

Binary outcomes in the OCTAVE Sustain trial were also analysed using a CMH Chi-square test, 

but stratification was by treatment received in the induction trials and remission status at 

baseline (OCTAVE Sustain CSR 9.7.5.2). 
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In both the OCTAVE Induction trials, continuous outcomes measured only at baseline and week 

8 (e.g. the secondary endpoint of change from baseline to week 8 in the total Mayo score) were 

analysed with an analysis of covariance (ANCOVA) model with observed-cases data.  Factors 

in the ANCOVA were prior treatment with TNFi therapy, corticosteroid use at baseline, and 

geographic region, whilst baseline score was a covariate. For continuous outcomes measured 

repeatedly over time (e.g. partial Mayo score at baseline and weeks 2, 4 and 8) data were 

analysed using a linear mixed-effects model with baseline, treatment group, prior treatment with 

TNFi therapy, corticosteroid use at baseline, geographic region, visit, and treatment group by 

visit interaction as fixed effects and subject as a random effect (CS Table 16 and OCTAVE 1 

and 2 CSRs section 9.7.4.4) 

 

Continuous outcomes in the OCTAVE Sustain trial (e.g. Mayo scores at baseline, weeks 24 and 

52) were analysed using a linear mixed-effects model with induction study treatment assignment 

included as a baseline stratification factor. (CS Table 16 and OCTAVE Sustain CSR 9.7.5.4). 

 

In OCTAVE 1 and 2 the type 1 error rate was controlled at 0.05 by a fixed-sequence testing 

procedure for the primary outcome and the key secondary outcome.  In OCTAVE Sustain the 

type 1 error rate was controlled at the 0.05 level for the primary outcome and both of the key 

secondary outcomes by using a sequentially rejective Bonferroni-based iterative multiple test 

procedure. 

 

Analysis methods are not reported in the CS for the Phase II trial. The CS states that summary 

statistics for the OCTAVE Open study have been produced for the interim analysis of the 

available data (CS Table 16). 

 

In summary, the ERG is satisfied that the analysis methods for the OCTAVE trials were pre-

specified and appear appropriate for binary and continuous outcome data. However, the type 1 

error rate was controlled only for the primary and key secondary outcomes of the OCTAVE 

trials, with no adjustments made for multiple comparisons among the other secondary outcomes 

and therefore caution is needed in interpreting these analyses. 
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Missing data 

Missing data for binary outcomes derived from the total or partial Mayo score were managed in 

the same way across OCTAVE 1, 2, OCTAVE Sustain and OCTAVE Open (CS Table 16).  

Patients with missing data for these outcomes were considered as not having had a response 

(i.e. a non-responder imputation was applied).  The ERG agrees that for the binary outcomes 

based on the Mayo score this is a conservative approach. 

 

For continuous secondary effectiveness outcomes only measured at two timepoints (e.g. at 

baseline and week 8, or at baseline and week 52) and for continuous effectiveness outcomes 

(e.g. partial Mayo score) measured repeatedly over time, missing values were not imputed.  In 

the case of continuous effectiveness outcomes measured repeatedly, a linear mixed-effects 

model was used for the analyses where the missing data were assumed to be missing at 

random. No justification for the choice of methods to manage data missing from continuous 

outcomes is provided in the CS.   

 

The CSRs for the OCTAVE 1, 2 and Sustain trials indicate that sensitivity analyses with different 

approaches for handling missing data (last observation carried forward and observed-cases 

analyses) were performed for the primary and the key secondary outcomes (OCTAVE 1 and 2 

CSRs section 9.7.4.2, OCTAVE Sustain CSR section 9.7.3.1.1) but this is not commented on in 

the CS. According to the CSRs the results of the sensitivity analyses were consistent with the 

primary analyses using non-responder imputation. 

 

Missing data for the patient reported outcomes were initially handled using the rules suggested 

by the developers of the questionnaires (OCTAVE 1 and 2 CSRs section 9.7.2.1; SUSTAIN 

CSR section 9.7.3.1), but the CS does not state what these rules were.  For IBDQ binary 

outcomes if missing data could not be imputed using the tool developers’ rules then they were 

treated as non-responders. The CS does not state how many of the missing data were 

accounted for using the developers’ rules and how many were imputed as non-responders.  

 

Missing data for the other patient reported outcome measures in the OCTAVE trials were 

handled differently between the outcomes and between the OCTAVE Induction and OCTAVE 

Sustain trials (CS Table 16): 

 OCTAVE Induction trials: Missing data for EQ-5D continuous outcomes were assumed 

to be missing at random whilst missing values for SF-36 and WPAI were not imputed.  
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 OCTAVE Sustain trial: The missing at random assumption was applied to both EQ-5D 

and SF-36 continuous outcomes, whilst missing WPAI values were not imputed.  

The company does not explain these methodological differences and no alternative methods to 

account for missing data are reported in the CS.  The ERG notes that the proportions of data 

missing from the OCTAVE 1 and 2 trials (as calculated by the ERG from data presented in CS 

Appendix L Tables 95, 218 and 219) vary among the different patient-reported outcomes. These 

were lowest for the EQ-5D (0.8% to 8.0% missing data per arm at week 8) and highest for the 

SF-36 (4.9% to 12.5% missing data per arm at week 8).  Furthermore there appear to be 

imbalances in missing data between trial arms but the company does not comment on this. 

 

Methods for handling missing data are not described for the Phase II trial. 

 

In summary, the ERG would have preferred the company to have provided a justification of the 

different approaches to handling missing data.  For the primary outcomes and key secondary 

outcomes the company conducted appropriate sensitivity analyses which gave results 

consistent with the primary analysis. Different methods for accounting for missing data were not 

explored for patient-reported outcomes.  The ERG would therefore interpret the patient reported 

outcome measures more cautiously than the primary outcome and key secondary outcomes 

where the exploration of the impact of missing data has been more thorough. 

 

Subgroups 

Subgroup analyses are reported in CS section B.2.7.  Subgroups based on prior biologic 

therapy (people previously treated with one or more biologics and people who have not received 

prior biologic therapy) are listed in the NICE scope under ‘Other considerations’.  The CS does 

not report on subgroups based on prior biologic therapy but instead focuses on results 

according to the subgroups of patients who are TNFi-naïve and those who are TNFi-exposed 

(i.e. not a wider group of people who have received prior biologic therapy which could include 

vedolizumab which had been received by some participants in the OCTAVE Induction trials).   

 

The CS highlights (CS Table 4) that the limitations to existing therapy with TNFi agents include 

that some patients will fail to respond to induction therapy (primary non-response to TNFi-

agents) and up to 50% of initial responders will lose response over time (secondary non-
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response).  Consequently prior TNFi-therapy is an important factor in decisions regarding 

treatment options. 

 

Pre-planned subgroup analyses were conducted for outcomes according to four factors in 

OCTAVE 1 and 2 (CS Table 9): prior TNFi exposure (yes vs no); prior TNFi failure (yes vs no), 

baseline corticosteroid use (yes vs no), and geographic region.  However, results of subgroup 

analyses are not presented in the CS for geographic region. Two of the four factors were pre-

specified subgroup analysis factors in the OCTAVE Sustain trial [prior TNFi exposure (yes vs 

no); prior TNFi failure (yes vs no)].  The OCTAVE Sustain trial included additional pre-planned 

subgroups, six of which are listed alongside the two noted above in CS Table 13: duration of 

disease (<6 years vs ≥ 6 years); prior corticosteroid failure at induction study baseline (yes vs 

no); induction study treatment assignment (tofacitinib 10 mg vs tofacitinib 10 mg or 15 mg vs 

placebo); remission at maintenance study baseline (yes vs no); mucosal healing at maintenance 

study baseline (yes vs no); corticosteroid use at maintenance study baseline (yes vs no). 

Results of these subgroup analyses in OCTAVE Sustain are presented in CS Appendix E. 

 

In OCTAVE 1 and 2 two of the factors assessed by subgroup analyses, prior TNFi exposure 

and corticosteroid use, were stratification factors at randomisation.  Similarly two of the factors 

assessed by subgroup analyses in OCTAVE Sustain, induction-trial group assignment and 

remission status at maintenance-trial entry, were stratification factors at randomisation. This 

would help to ensure that the patient characteristics in these subgroups were well-balanced 

between the trial arms (confirmed for OCTAVE 1 and 2 by the baseline characteristics of the 

TNFi exposure subgroups provided by the company in clarification response A7).  

 

The ERG presumes that type 1 error (a false positive, identifying an effect that isn’t real) was 

not controlled for in the subgroup analyses as no statement relating to this has been identified in 

the CS. 

 

The CS points out (CS section B.2.7.2) that the OCTAVE trials were not powered to test the 

statistical significance of subgroup analyses due to the limited patient numbers in the 

subgroups.  To increase statistical power, subgroup analyses were also conducted for the 

pooled OCTAVE 1 and 2 trial population, although the CS does not comment on the statistical 

power that would have been achieved in these analyses.   
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In summary, the company has pre-specified the factors for which subgroup analyses were 

conducted, which is good practice. The CS focuses on the analyses by prior TNFi exposure 

which, being a randomisation stratification factor in the OCTAVE Induction trials, should improve 

the balance in patient characteristics between the tofacitinib and placebo arms (i.e. reduce the 

risk of selection bias) for these subgroups. The ERG agrees that pooling subgroups for the 

OCTAVE 1 and 2 trials was appropriate for maximising the available statistical power for the 

TNFi exposure subgroups to increase confidence in the subgroup analyses of OCTAVE 1 and 

2.  However, the subgroup analyses for OCTAVE Sustain were not powered to test the 

statistical significance of effects and thus should be interpreted cautiously. 

 

3.1.7 Description and critique of the company’s approach to the evidence synthesis 

The ERG describes and critiques the company’s approach to evidence synthesis by NMA.  The 

ERG identified a number of issues which are discussed in section 3.1.7.1 to section 3.1.7.9. 

 

In an absence of direct head-to-head comparisons between active treatments, the company 

conducted a network meta-analysis (NMA). NMA is an extension of pairwise network meta-

analysis which combines direct and indirect evidence through a connected network of 

comparators.  The NMA compared the relative effects of tofacitinib (5 mg and 10 mg) with 

adalimumab (40/80/160mg), golimumab (200/100mg and 100mg), infliximab (5 mg/kg), 

vedolizumab (300mg Q4W and Q8W), and placebo. EMA-licensed doses were included and 

treated as separate treatments in the NMA. All studies in a moderate to severely active 

ulcerative colitis population who had failed to tolerate conventional therapy were included.  

 

Effectiveness outcomes included in the NMA consisted of clinical response, clinical remission, 

and mucosal healing.  Safety outcomes included discontinuations due to adverse events, 

serious adverse events, and serious infections. We have focused our critique on those 

outcomes included in the economic model: clinical response, clinical remission, and serious 

infections.   

 

Baseline characteristics of included studies are presented in CS Table 87. The company noted 

heterogeneity between studies in terms of certain patient characteristics (including prior TNFi 

exposure, disease duration, and studies in Asian patients) and study design (treat-through or re-

randomisation for the maintenance period).  
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To reduce heterogeneity the company undertook separate NMAs for the TNFi-naïve and TNFi-

experienced/failure populations. This choice was informed by subgroup analysis from the 

OCTAVE programme, a similar assumption in NICE TA342, and a “single integrated induction 

phase NMA” conducted by the company which showed a statistically significant effect for the 

interaction between treatment and prior TNFi exposure.   

 

Separate analyses were conducted for the induction (6 to 8 weeks) and maintenance periods 

(up to one year). Evidence networks and included studies are shown in Figure 3 to Figure 5 

below. Most treatments were compared to placebo apart from the Mshimesh 2017 trial35 which 

compared adalumimab to infliximab (Induction TNFi-naïve and safety networks), and the UC-

SUCCESS study36 which compared azathioprine to infliximab (safety network only).  

 

Safety outcomes were analysed independently of TNFi exposure status to maximise statistical 

power for rare events and assumed that prior TNFi-exposure has no effect on safety outcomes.  

The company stated no NMA was conducted for the safety outcomes in the maintenance period 

due to the differences in study design. 

 

 

Figure 3 Base-case network of evidence for induction phase clinical response and 

clinical remission by TNFi-exposure subgroup (taken from CS Figure 28) 
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Figure 4 Base-case network of evidence for maintenance phase clinical response and 

clinical remission by TNFi-exposure subgroup (taken from CS Figure 29) 

 

 

Figure 5 Base-case network of evidence for induction phase safety outcomes 

(discontinuation due to AEs, serious AEs and serious infections) (taken from CS Figure 

30) 

 

Fixed and random effects models were conducted. Where there was a difference in the 

deviance information criterion (DIC) of less than 3, the company favoured the fixed effects 

model.  

 

Table 11 summarises the outcomes and comparators included in the analyses undertaken by 

the company.    
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Table 11 Outcomes and comparators included in the NMA analyses reported in the CS 

Treatment Clinical response/clinical remission, mucosal healing Safety (discontinuations 

due to AEs, serious AEs, 

serious infections) 

Induction phase, 

TNFi-naive 

Induction phase, 

TNFi-exposed 

Maintenance phase, 

TNFi-naive 

Maintenance phase, 

TNFi-exposed 

Tofacitinib X X X X X 

Adalimumab X X X X X 

Golimumab X  X  X 

Infliximab X  X  X 

Placebo X X X X X 

Vedolizumab X X X X X 

Azathioprinea      

a azathioprine was included in the safety evidence network but not in the NMA results 
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The company used a multinomial probit model for clinical response and clinical remission.  

Essentially this modelled clinical response and clinical remission jointly, treating them as 

ordered categorical data, thus maintaining the correlation between outcomes. This also 

assumed a common relative treatment effect across response categories. A binomial logit 

model was used for the safety endpoints.  

 

As noted above, two alternative study designs were used in the maintenance phase.  The 

tofacitinib, golimumab, and vedolizumab studies used a “re-randomised” design, whilst the 

adalimumab and infliximab studies used a “treat-through” design.  Whilst the “treat-through” 

studies followed a traditional parallel design, randomising patients at baseline, “re-

randomised” studies only included induction phase responders in the maintenance phase 

and re-randomised them to the active treatment or placebo.  

 

The company adjusted for the differences in maintenance study design by adjusting the 

treat-through study results (ULTRA 2, Suzuki 201437 [Adalimumab]; ACT 138 [infliximab]) to 

match those of the re-randomised studies (OCTAVE Sustain19 [tofacitinib]; PURSUIT-M39 

and PURSUIT-J40 [Golimumab]; GEMINI 141 [vedolizumab]) using similar methods to Takeda 

in TA342.9  

 

Response and remission results are presented on the probit scale (where a negative 

coefficient indicates treatment is more effective than placebo), and as odds ratios and 

absolute probabilities. Safety outcomes are presented as log odds, odds ratios, and absolute 

probabilities.  

 

The company conducted three sets of sensitivity analyses for the effectiveness outcomes: 

centrally read (as opposed to locally read) endoscopic sub-scores; excluding Asian 

studies;35,37,40,42,43 and using prior TNFi-failure as opposed to prior TNFi-exposure data. A 

further sensitivity analysis in the response to clarification questions (question A16) excluded 

the Phase II tofacitinib study.   

 

One sensitivity analysis was conducted on safety outcomes: excluding Asian studies35,37,42,43 

and the tofacitinib Phase II (non-Asian) study (Sandborn 201211).  

 

The company’s approach to data synthesis by NMA was generally well conducted. A 

summary of the ERG’s appraisal of the company’s approach is presented in Table 12. 
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However, a number of issues were identified which are discussed in sections 3.1.7.1 to 

3.1.7.9 which follow Table 12.  

 

Table 12 ERG appraisal of the NMA approach 

Checklist Response 

Does the MS present an NMA? Yes 

Are the NMA results used to support the evidence for the clinical 

effectiveness of the intervention 

Yes 

Are the NMA results used to support the evidence for the cost-

effectiveness of the intervention 

Yes, selected 

endpoints 

Homogeneity  

  1. Is homogeneity considered? Yes 

  2. Are the studies homogenous in terms of patient characteristics 

and study design? 

No, difference in 

TNFi exposure 

status and study 

design 

  3. Is the method used to determine the presence of statistical 

heterogeneity adequate? (e.g. Chi-squared test, I-squared statistic) 

Yes, meta-

regression 

(interaction 

between 

treatment/TNFi 

exposure status) 

  4. If the homogeneity assumption is not satisfied, is clinical or 

methodological homogeneity across trials in each set involved in 

the indirect comparison investigated by an adequate method? (e.g. 

subgroup analysis, sensitivity analysis, meta-regression) 

Yes, separate 

analyses by 

TNFi-exposure 

status.  

Adjustments 

made for 

differences in 

study design.  

Similarity  

  1. Is the assumption of similarity stated? No 

  2. Have they justified their assumption?  Yes, see above 

Consistency  

  1. Does the analysis explicitly assess consistency? Yes, partially 
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  2. Does the method described include a description of the 

analyses/ models/ handling of potential bias/ inconsistency/ 

analysis framework? 

Yes 

  3. Are patient or trial characteristics compared between direct and 

indirect evidence trials?  

No 

  4. If Q3 is yes, and inconsistency is reported, is this accounted for 

by not combining the direct and indirect evidence? 

n/a no 

inconsistency 

reported (p<0.05) 

 

3.1.7.1 Use of the probit scale to model clinical response/clinical remission  

The company used the multinomial ordered probit scale for clinical response and clinical 

remission. By modelling clinical response and clinical remission jointly, the company avoided 

a situation where “it would be possible to end up with a model that makes impossible 

predictions, for example that more patients experience clinical remission than experience 

clinical response” (CS section B.1.1.1.1).  The ERG agrees with this assessment.  

 

In the previous NICE TA342,9 Takeda used separate binomial logit models for clinical 

response and clinical remission which was criticised by the ERG:  

The results for clinical response and remission should be interpreted with further caution 

because these were estimated without considering the dependence/correlation between 

response and remission (TA342, ERG report, p65).  

 

We concur with the company on this point.  Hence, the use of a multinomial probit model is 

an improvement as it takes account of this correlation between outcomes, which is 

fundamental for the economic model.  It is also consistent with the Mayo score, which is 

essentially a continuous score divided into ordered categories. However, interpreting 

coefficients on the probit scale is difficult and non-intuitive. We suggest an alternative, the 

logit model, could have been considered which would have the advantage that the 

coefficients would be more interpretable. 

 

We queried the company’s use of the probit model in the clarification questions (question 

A18). We agree that separate binomial logit models for response and remission could have 

introduced inconsistent results across categories of response. However, a multinomial logit 

analysis could have been considered. The multinomial logit has been previously used in 

psoriatic arthritis for ordered categorical data.44  We do not expect such a model would have 
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resulted in different results but would have aided the interpretability and readability of the 

company’s submission.   

 

Whilst the main analyses tables report the odds ratios and probabilities along with the probit 

or log odds (e.g. CS Tables 25 and 26), other tables in the sensitivity analysis report results 

on just the probit scale (e.g. CS Tables 27 and 28).  Furthermore, some tables headings are 

labelled as median treatment effect without acknowledging the scale (e.g. CS Tables 43 and 

45, CS section B.3.3.1.1, should read “probit scale”, CS Table 48, B.3.3.3, should read “log 

odds”). This lack of clarity added to the difficulty interpreting the probit scale impedes the 

readability of the company’s submission.  

 

3.1.7.2 Assessment of inconsistency 

We noted the presence of closed loops in some of the networks.  The company provided 

details of inconsistency checking and results in their response to the clarification questions 

(A19).  They found no statistically significant inconsistency in the TNFI-naïve subgroup 

induction network (CS Figure 28) nor safety network (CS Figure 30).  However, 

inconsistency in the maintenance TNFi-naïve network between the two-arm and three-arm 

trial was not examined. 

 

3.1.7.3 Validation of company results and assessment of model fit.  

The ERG replicated selected results to validate the analysis. No errors were found in the 

company’s code. Our validation prioritised the following outputs which contributed to the 

economic model but we also looked at serious adverse events given the rarity of the serious 

infections endpoint.   

1. CS Table 26 – response/remission fixed effects model in TNFi-naive subgroup 

(Maintenance phase), using input data from CS Table 93.  Probit.  

2. CS Table 25 – response/remission fixed effects model in TNFi-exposed subgroup 

(Induction phase), using input data from CS Table 43.  Probit.  

3. CS Table 34 - Serious infections random effects model (Induction phase), using input 

data from CS Table 96. Log odds. 

4. CS Table 33 - Serious adverse events fixed effects model (Induction phase), using 

input data from CS Table 96. Log odds. 

5. CS Table 28 – response/remission fixed effects model in TNFi-failure subgroup 

(maintenance phase), using data from Table 99.  Probit. 
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Furthermore, the ERG conducted a number of additional analyses based around best model 

fit. 

 

The company states in Appendix D (CS section D.1.3.3) that “where the difference in DIC 

suggested indifference [i.e. a difference of less than 3 points], the simpler fixed effects model 

was preferred”.  The ERG would have chosen the random effects model as the more 

conservative approach in such circumstances to account for between-study heterogeneity.  

 

The ERG believes there is potential heterogeneity between studies which would favour using 

a random effects model in the base case, model fit being equal. Selected baseline 

characteristics of studies included in the NMA are presented in CS Table 87.  A visual 

inspection of this table shows disease duration varies from 4.3 to 10.9 years, and IBDQ 

score varies from 114 to 167. One of our experts identified disease extent (extensive/pan-

colitis vs left sided disease) which is not well reported but varies between studies (CS Table 

87) as well as albumin, haemoglobin, and baseline C-reactive protein as other potential 

effect modifiers.  These are potentially unobserved sources of heterogeneity. Furthermore, 

baseline characteristics are not compared by TNFi-exposure status which further precludes 

an effective qualitative assessment of heterogeneity. In addition to the differences in 

maintenance design, there is also a difference in the inclusion criteria of re-randomised 

trials. GEMINI 1,41 PURSUIT-M,39 and PURSUIT-J40 allowed only active treatment 

responders to enter the maintenance period, whereas OCTAVE Sustain allowed all 

responders, whether on active treatment or placebo, to enter the maintenance period.  The 

ERG in NICE TA342 also noted that due to the presence of heterogeneity, the fixed effects 

model would underestimate uncertainty.   

 

Model fit statistics are presented in CS Table 23 (response/remission - Induction phase; CS 

section B.2.9.2.1.1), Table 24 (response/remission - maintenance phase; CS section 

B.2.9.2.1.1), and Table 31 (safety outcomes– Induction period; CS section B.2.10.8.1). The 

first column of CS Table 24 is mislabelled as Induction whereas it is for the Maintenance 

phase.   We have summarised the choice of company base-case model and the ERG 

preferred model for each of the analyses in Table 13. 
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Table 13 Company choice of base-case and ERG preference 

 Company base-case model ERG favoured model 

Clinical response/clinical 

remission, Induction TNFi-

naive 

Random effects Random effects 

Clinical response/clinical 

remission, Induction TNFi-

exposed 

Fixed effects Random effects 

Clinical response/clinical 

remission, Maintenance 

TNFi-naive 

Fixed effects Random effects 

Clinical response/clinical 

remission, Maintenance 

TNFi-exposed 

Fixed effects Fixed effects 

Serious infections, Induction Random effects Fixed effects 

 

In the induction phase TNFi-exposed subgroup, the fixed effects model was preferred 

despite similar DIC and similar total residual deviance. The ERG would have selected the 

random effects model as the more conservative analysis.  Whilst the base case models are 

presented in the main NMA results (CS Table 25) the alternative model is not reported. We 

would prefer to have seen this explored as a sensitivity analysis. 

 

Similarly, the company preferred the fixed effects model in the maintenance phase TNFi-

naïve population for clinical response/remission.  The ERG would have chosen the random 

effects model for both the lower DIC and total residual deviance.  The ERG would prefer to 

have seen this explored as a sensitivity analysis.   

 

Finally, the company chose the random effects model for serious infections.  In response to 

a clarification request the company provided the random effect standard deviation (1.82, 

95%CrI 0.15, 4.59) (clarification question A22).  This wide CrI indicates weak support for the 

random effects model which has a similar DIC, thus we might have favoured the fixed effects 

model. The ERG would prefer to have seen the fixed effects model included in a sensitivity 

analysis. 

 

Table 14 and Table 15 show the results of the ERG validation and exploratory analysis for 

the response and remission analyses. The ERG ran the same number of chains, burn-in and 
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simulations reported by the company (section D.1.3.3). Models converged and our results 

concur to two decimal places.  

 

The alternative choice random effects models show wider credible intervals and some 

variation in the median estimates for adalimumab and golimumab in the maintenance 

analysis for the TNFi-naïve population as smaller studies are given more weight under the 

random effects than the fixed effects model.   

 

Table 14 ERG replication and additional analysis on model choice - clinical response 

and clinical remission for TNFi-naïve subgroup  

Comparator Treatment effect vs placebo, median (95% CrI), probit scalea 

Company base-

case (fixed effects) 

ERG replication of 

base-case (fixed 

effects)  

ERG alternative 

model selection 

(random effects) 

Maintenance phase 

Tofacitinib 5 mg ******************* ******************* ******************* 

Tofacitinib 10 mg ******************* ******************* ****************** 

Infliximab 5 mg/kg ******************** ******************** ******************* 

Adalumimab 40 mg 

Q2W 
******************** ******************** ******************* 

Golimumab 50 mg ******************** ******************** ******************* 

Source of company base-case (fixed effects) is CS Table 26 
a On the probit scale, negative coefficients indicate improvement over placebo. Where the upper and 
lower CrI are both negative, treatments show strong evidence of benefit versus placebo.  

 

Table 15 ERG replication and additional analysis on model choice - clinical response 

and clinical remission for TNFi-exposed subgroup  

Comparator Treatment effect vs placebo, median (95% CrI), probit scalea 

Company base-

case (fixed effects) 

ERG replication of 

base-case (fixed 

effects)  

ERG alternative 

model selection 

(random effects) 

Induction phase 

Tofacitinib 10 mg ******************* ******************* ******************* 

Adalumimab 

160/80/40 mg 
******************* ******************* ******************* 

Vedolizumab 

300 mg 
******************** ******************** ******************* 
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Source of company base-case (fixed effects) is CS Table 25 
a On the probit scale, negative coefficients indicate improvement over placebo. Where the upper and 

lower CrI are both negative, treatments show strong evidence of benefit versus placebo.  

 

However, when we attempted to replicate the serious infections results there was a higher 

level of uncertainty around the coefficients particularly for tofacitinib (Table 16). The wider 

credible intervals persisted under the fixed effects model conducted by the ERG.  

 

Table 16 ERG replication and additional analysis on model choice - serious infections 

Comparator Treatment effect vs placebo, median (95% CrI), logit scale 

Company base-

case (random 

effects) 

ERG replication of 

base-case (random 

effects)  

ERG alternative 

model selection 

(fixed effects) 

Tofacitinib 10 mg ****************** 41.42 (4.66, 125.3) 38.72 (3.52, 96.9) 

Infliximab 10 mg/kg ******************* -0.56 (-6.82, 5.61) -0.51 (-2.8, 1.52) 

Adalumimab 

160/80/40 mg 
****************** -0.21 (-5.86, 5.44) -0.1 (-1.74, 1.49) 

Golimumab 

200/100 mg 
****************** -2.28 (-10.07, 5.28) -2.12 (-5.50, -0.17) 

Vedlizumab 300 mg ******************* -1.90 (-9.71, 5.79) -1.78 (-5.23, 0.47) 

Azathioprine ** -0.59 (-10.74, 9.6) -0.55 (-4.8, 3.63) 

Source of company base-case (fixed effects) is CS Table 34 

 

The very wide credible intervals for tofacitinib are caused by the lack of any serious 

infections across placebo arms in the three tofacitinib studies, hence the difficulty to estimate 

a relative treatment effect compared to placebo (Table 17). There was also considerable 

autocorrelation in the tofacitinib coefficient despite thinning and running an extended number 

of simulations. 

 

The reasons for the difference in our results are unclear, particularly how the company 

arrived at their estimate for tofacitinib.  

 

Table 17 Tofacitinib induction phase serious infections used in NMA (data from CS 

Table 96) 

Study name Treatment arm Serious Infections, n/N (%) 

OCTAVE Induction 1 
Placebo 0/122 (0%) 

Tofacitinib 10 mg 6/476 (1%) 
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Study name Treatment arm Serious Infections, n/N (%) 

OCTAVE Induction 2 
Placebo 0/112 (0%) 

Tofacitinib 10 mg 1/429 (0%) 

Phase II trial 
Placebo 0/48 (0%) 

Tofacitinib 10 mg 2/33 (6%) 

 

As an alternative, we ran the induction phase serious infections analysis in a frequentist 

framework using the NMA web app developed by Owen and colleagues at the Complex 

Reviews Support Unit (CRSU) [https://crsu.shinyapps.io/metainsightc/].  The engine 

underneath this app is Netmeta, which being frequentist, adds 0.5 to zero cells, which results 

in better convergence and a smaller variance for tofacitinib (Figure 6).   

 

We acknowledge the controversy over adding an arbitrary 0.5 to cells.45  Nevertheless, we 

would argue this is a reasonable approximation under the circumstances.  If we assume the 

placebo arms across studies are homogeneous then it seems unjust to encumber tofacitinib 

with a huge variance for not having a serious infection in any of their placebo arms (the 

OCTAVE Sustain placebo arm had two serious infections, akin to active treatment which had 

two in the 5 mg dose, and one in the 10 mg dose but no safety NMA was conducted for the 

maintenance phase). Of the other five studies with a placebo arm included in the safety 

analysis, only one had zero events (Suzuki 201437), but similar treatment comparisons in 

other studies enabled relative treatment effects to be calculated. Random effects results 

(Figure 6) were generally consistent with the CS albeit all credible intervals were much 

smaller as was the mean effect for tofacitinib. 

 

Although the UC-SUCCESS study36 comparing azathioprine to infliximab was included in the 

safety network it is unclear why azathioprine was not included in the NMA results. We have 

retained azathioprine in our additional analysis as it appears to meet the inclusion criteria. 
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Figure 6 ERG additional analysis - frequentist models for serious infections, courtesy 

of CRSU web app 

 

Finally, in the NMA base-case analysis for the TNFi-exposed subgroup in the maintenance 

phase, only TNFi-failed data were available from GEMINI 1 (vedolizumab) (CS Table 22).  

This may have introduced bias against vedolizumab.  

 

The company conducted a sensitivity analysis using TNFi-failure data from both OCTAVE 

Sustain and GEMINI 1.  However, the maintenance phase analysis “could not be run 

because there were too few data points to estimate the multinomial probit model 

parameters” (CS section B.2.9.3.2, CS Table 28), essentially because ULTRA 2 was 

dropped from this analysis.  The ERG conducted the analysis using the TNFi-exposed data 

from ULTRA 2 (adalimumab). In our opinion, this introduced no more bias than the base 
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case which combined TNFi-exposed data for tofacitinib and adalimumab with TNFi-failure 

data for vedolizumab. Our scenario analysis at least included comparable data for tofacitinib 

and vedolizumab. 

 

In the event, as Table 18 shows, use of TNFi-failure data makes little difference to the 

response/remission results for tofacitinib. 

 

Table 18 ERG scenario analysis using TNFi-failure data from both OCTAVE Sustain 

and GEMINI 1 

Comparator 

Treatment effect vs placebo, median (95% CrI), probit scalea 

Company base-

case (fixed 

effects) 

ERG replication of 

base-case (fixed 

effects)  

ERG exploratory 

scenario analysis 

(fixed effects) 

Maintenance phase 

Tofacitinib 

5 mg 
******************* ******************* ******************** 

Tofacitinib 

10 mg 
******************** ******************** ******************* 

Adalumimab 

40 mg Q2W 
******************* ******************* ****************** 

Vedolizumab 

300 mg Q8W 
******************** ******************** ******************** 

Vedolizumab 

300 mg Q4W 
******************** ******************** ******************** 

Source of company base-case (fixed effects) is CS Table 28 
a on the probit scale, negative coefficients indicate improvement over placebo. Where the upper and 

lower CrI are both negative, treatments show strong evidence of benefit versus placebo.  

 

3.1.7.4 Baseline response models – uncertainty around absolute probabilities 

To estimate absolute probabilities of each event, treatment effects from the NMA were 

combined with an estimate of the placebo (baseline) response from the placebo arms of 

included studies.  In response to clarification request A17 the company provided the data, 

priors and output (meanA, precA) in WinBUGs code format for the probit baseline models.  

We were able to replicate selected median estimates for the baseline calculations. However, 

despite running the CS code [validated against NICE DSU Technical Support Document 

(TSD) 246] and data we were unable to replicate the baseline credible intervals used in the 
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probit or logit models.  The company models tended to lead to wider credible intervals 

compared to our calculations, thus would lead to conservative results.  A summary of the 

differences in our findings is provided in Table 19 below.  

 

Table 19 ERG replication of baseline (placebo) response results 

Comparator 

Treatment effect vs placebo, median (95% CrI) 

Company baseline 
ERG replication of 

company baseline 

Induction TNFi-exposed, probit scale 

Response/remission ****************** ***************** 

Maintenance TNFi-naïve, probit scale 

Response/remission ***************** ****************** 

Induction, logit scale 

Serious Infections  ******************* ******************* 

Serious adverse events ************ ******************** 

 

3.1.7.5 Inclusion of the tofacitinib phase II trial  

The Sandborn 2012 Phase II (induction) tofacitinib trial11 is less well described in the CS 

despite being included in the NMAs.  Furthermore, the company state:  

All studies, except for one [Sandborn 2012], were conducted in patients with moderately to 

severely active ulcerative colitis who had an inadequate response to or had failed to tolerate 

one or more of the following conventional therapies: oral or intravenous corticosteroids, 

azathioprine, and/or 6-mercaptopurine (CS section B.2.9.1.1). 

 

The ERG thus questioned the eligibility of this trial. The company confirmed that the Phase II 

trial met the inclusion criteria for the NMA and they also provided selected NMA results 

obtained with the Phase II trial excluded from the NMA (Table 7 in clarification response 

A16). These results for response and remission for the TNFi-naïve and TNFi-exposed 

populations in the induction period were similar to the base case (CS Table 25).   

 

Base case results without the Phase II trial were not provided for the safety outcomes.  

However, given the relatively high serious infection rate in the tofacitinib arms of the Phase II 

trial compared to the OCTAVE trials (6% [2/33] patients had an event compared to 1% 

[6/476] in OCTAVE Induction 1 and none in OCTAVE Induction 2), the Phase II trial may 
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have had a disproportionate effect on the random effects NMA results, and we consider this 

to be a conservative analysis.  

 

3.1.7.6 No safety NMA in the trials’ maintenance period 

The company said they were unable to perform an NMA for safety in the maintenance phase 

due to the aforementioned differences in study design, and carryover effects of active 

treatment on the placebo responders (OCTAVE trials only). These are the same reasons 

given for the need to adjust the treat-through trials for the response/remission outcomes.  Of 

course, the latter bias could have been averted by using the mFAS population (i.e. excluding 

the placebo responders from OCTAVE Sustain thereby matching the GEMINI 1 population) 

of OCTAVE Sustain.  Clinical experts advising the ERG suggested that adverse events are 

likely to increase with drug exposure over time, but it is unclear whether this would have 

introduced bias and, if so, in which direction. 

 

3.1.7.7 Adjustment for differing lengths of the induction and maintenance periods 

across trials   

The length of the induction phase ranged from six weeks for golimumab and vedolizumab to 

eight weeks for the other treatments. The maintenance phase ranged from 44 weeks to 54 

weeks. Adalimumab had the shortest maintenance phase and golimumab the longest. These 

are summarised in Table 44 of the company’s submission (CS section B.3.3.1.2) which is 

summarised here (Table 20).  

 

Table 20 Duration of induction and maintenance phases of trials (CS Table 44) 

 Induction 

phase (weeks) 

Maintenance 

phase (weeks) 

Total duration 

(weeks) 

Maintenance 

design 

Tofacitinib 8 52 60 Re-randomised 

Adalimumab 8 44 52 Treat-through 

Golimumab 6 54 60 Re-randomised 

Infliximab 8 46 54 Treat-through 

Vedolizumab 6 46 52 Re-randomised 
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In response to our request for clarification the company confirmed that they did not attempt 

to adjust for different lengths of the induction and maintenance phases across studies. The 

company noted:  

it would have been impossible to properly estimate what difference was due to the treatment 

effect and what difference was the effect of an earlier measure (company’s clarification 

response A20).  

 

The meaning of this is unclear.  However, one of our clinical experts suggested that a 

shorter induction phase may influence response and that it was entirely possible to see a 

higher response rate at week 8 than week 6. Our expert referred to the GEMINI 3 

(vedolizumab) study in Crohn’s disease where it became clear that the 6-week induction 

phase had failed to capture a majority of responders.  

 

In our opinion, this could have introduced potential bias against studies with shorter 

induction phases, namely golimumab and vedolizumab.  The company in TA342 performed 

a complementary log-log model (TSD2) to adjust for differences in follow-up in the induction 

phase (TA342 Company’s submission, section 6.7.5). This assumes a Poisson process for 

each trial arm and a constant event rate and can be applied to binomial and multinomial 

models (TSD246).   

 

Furthermore, in the induction phase, CS Table 96 (Appendix D, p233) suggests 12-week 

induction data for the Phase II trial11 and 14-week data for Kobayashi 201543 were used in 

the safety analysis.  This appears to contradict CS Table 44.   

 

With respect to the maintenance phase, the company referred to previous NICE appraisals, 

in particular that the ERG and appraisal committee for NICE TA3429 did not believe 

differences in the length of the maintenance phase would impact results.  However, this 

seems to refer to a difference of between 52 and 54 weeks in the maintenance period. 

(6.7.3, p125 TA342 company’s submission) which are smaller than the differences in Table 1 

above. In any case, we concur that the company’s base case is likely to be a conservative 

assumption. Studies with a shorter maintenance phase would experience fewer responders 

losing response, given the assumption that response wanes slowly over time. Hence this 

could benefit those treatments with a shorter maintenance phase (i.e. golimumab and 

vedolizumab) but would be conservative for tofacitinib.  
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3.1.7.8 Differences between patient populations in the re-randomised maintenance 

trials.  

As noted in section 3.1.7.3 above, unlike the other re-randomisation trials OCTAVE Sustain 

allowed all responders, whether on active treatment or placebo, to enter the maintenance 

period.  This is a source of heterogeneity and might also be a potential source of bias if 

placebo responders in OCTAVE Sustain were less able to sustain their response or 

potentially more susceptible to active treatment, although the direction of any bias is unclear.   

 

However, the company conducted an analysis using a modified Full Analysis Set (mFAS) 

population which explicitly excluded placebo responders (CS section B.2.4.1).  This mFAS 

population is consistent with the GEMINI 1, PURSUIT-M, and PURSUIT-J maintenance 

populations and would also have ensured comparability across the placebo groups of the re-

randomised trials.  Selected results from the mFAS population for OCTAVE Sustain are 

presented in Appendix L, but only include centrally-read clinical remission. Consequently 

there are insufficient data to conduct this analysis for the NMA or economic model.   As a 

proxy for the direction of effect of any bias, we compared centrally read remission at 52 

weeks in the FAS (CS Figure 10, section B.2.6.2.1.1) and mFAS (CS Table 207, Appendix 

L.1.2) populations. Remission at 52 weeks was slightly lower in both tofacitinib arms using 

the mFAS population, suggesting that the base case NMA results may be slightly biased in 

favour of tofacitinib. 

 

Hence, the ERG believes the mFAS population could have been made the base case or at 

least explored in a sensitivity analysis.  

 

3.1.7.9 Adjustments to treat-through trials 

The company considered that heterogeneity in the study design in the maintenance phase 

would have introduced bias had they used the reported clinical response and clinical 

remission data. Furthermore, some placebo patients in the maintenance phase had also 

received active treatment in the induction phase (OCTAVE Sustain only).   

 

The company considered two methods to adjust for these differences in design. The first 

was to adjust the re-randomised trials to better match the treat-through design (following an 

approach used by Thorlund 2015a47) and the second was to adjust the threat-through 

studies to match the re-randomised (the approach used by Takeda48 in NICE TA342).   
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The company favoured the latter approach similar to Takeda in NICE TA342 because it 

required “less data manipulation” and was more aligned with clinical practice and the 

economic model.  The ERG concurs with this choice, which is also acknowledged by 

Thorlund 2015b49 for whom “Published data did not allow us to adjust [treat-through] results 

to fit a re-randomised design” but recognised that the “Re-randomisation design … may 

mimic a more realistic clinical application of biologic therapy, wherein patients are given a 

trial of therapy for induction and those who respond are subsequently considered for 

maintenance dosing.” 

 

In NICE TA342, Takeda assumed that patients who responded at 12 months must also have 

responded at the end of induction, and they used inflation factors to adjust the event rates in 

both the active treatment and placebo arms for the treat-through trials.  However, the exact 

calculations utilised are unknown since details are unavailable on the NICE website. Hence 

we cannot tell if the same methods were used in the CS.  

 

The ERG in NICE TA342 criticised Takeda’s approach since it “ignores the fact that non-

responders at the end of induction could have become responders at the end of the 

maintenance phase” and  

The ERG believes that the adjustment applied to the trials without re-randomisation at the 

end of the induction phase by the company did not adjust the bias sufficiently, rather, it is 

possible that their adjustment method actually introduced more bias into the analysis 

(TA342, ERG report, p64) 

 

In the CS, the company made the same assumption that the “number of responders at end 

of induction period is a proxy for the total number of patients entering maintenance” (CS 

Appendix D.1.3.2.1).  This could potentially introduce bias against comparators in those 

studies which had a shorter induction phase as noted above.  

 

The company made the following adjustments to the data in the treat-through trials to better 

match the re-randomised trials:  

- the proportion of patients achieving “sustained clinical response” was used as the 

clinical response for the treat-through trials “as this mitigates the risk of counting 

maintenance phase responders who were induction phase non-responders” (CS 

Appendix D.1.3.2.1).   

- For the Suzuki 2014 trial,37 sustained clinical response was not reported for the 

placebo arm; instead, the ratio of sustained clinical responders to clinical responders 
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was estimated by the company from the ULTRA 2 (adalimumab) trial50 and applied to 

Suzuki 2014.   

- The average proportion of clinical remitters among clinical responders in the re-

randomised placebo arms was applied to the placebo arms of the treat-through trials.  

- For active treatments, the company used numbers of clinical remitters who were 

induction phase responders. 

The ERG is unclear whether these calculations would have introduced any further bias 

beyond the original criticism in NICE TA342 that non-responders at the end of the induction 

phase are ignored.  Whilst the re-randomisation design ignores non-responders, bias could 

have been introduced if relative treatment effects on non-responders differ or if the induction 

phase were of a different length. We believe the use of sustained clinical response has the 

potential to introduce additional bias against the “treat-through” studies albeit we are unclear 

whether it has done so. 

 

Summary of the ERG’s critique of the NMA approach 

The company’s NMAs were generally well conducted and made a number of efforts to 

minimise bias.  Nevertheless, the ERG believes a number of potential biases remain. 

 

 Our choice of random effects models for the induction TNFi-exposed and 

maintenance TNFi-naïve subgroups may have mitigated some concerns over 

heterogeneity 

 Our choice of a frequentist model for serious infections may have mitigated bias from 

high uncertainty around rare events 

 The differences in the uncertainty around our baseline response calculations 

compared to the company’s may lead to conservative results  

 There may be undetected inconsistency in the maintenance TNFi-naïve network 

which could lead to bias in the golimumab estimates.  The direction of effect is 

unclear.  

 The lack of safety analysis in the maintenance period may have introduced bias from 

longer drug exposure but the direction of effect is unclear.  

 In the adjustment to the treat-through maintenance trials to match the re-randomised 

trials, the use of sustained clinical response has the potential to introduce bias albeit 

we are unclear whether it has done so. 

 Potential bias remains with respect to the differences between the re-randomised 

populations (inclusion of placebo responders in OCTAVE Sustain). The direction of 

bias is uncertain but may favour tofacitinib.  
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 Bias may remain with respect to the different lengths of the induction and 

maintenance phases. The direction of bias may be in favour those studies with a 

shorter maintenance phase analysis and against those studies with a shorter 

induction phase.    

 

3.2 Summary statement of company’s approach  

The ERG’s assessment of the company’s approach to the evidence synthesis is summarised 

in Table 21. 

 

Table 21 Quality assessment (CRD criteria) of CS review  

CRD Quality Item with ERG comments 

1. Are any inclusion/exclusion criteria 

reported relating to the primary studies 

which address the review question? 

1. Yes. Eligibility criteria are tabulated (CS Appendix D.1.1.3 

Table 83) and generally appropriate. An exception is that the 

stated population eligibility criteria are broader than the NICE 

scope; however, the populations of the studies that were 

finally included in the company’s SLR do match the NICE 

scope. Outcome measures did not form part of the eligibility 

criteria. 

2. Is there evidence of a substantial effort 

to search for all relevant research? i.e. all 

studies identified 

2. Yes. All literature searches were systematic and 

transparent, and are well-documented and reproducible, 

although over 6 months out of date. An adequate range of 

bibliographic databases was searched. Supplementary 

sources and key conferences were also searched.  

 

The ERG conducted a rapid update search, which identified 

four additional relevant full-text publications not listed in the 

CS and two new conference abstracts reporting results from 

the OCTAVE trials (see Section 3.1.1). However, these 

publications either duplicated information already present in 

the CS or are not directly relevant to the current scope.   

3. Is the validity of included studies 

adequately assessed? 

3. Yes. The company assessed the risk of bias in the 

OCTAVE RCTs (CS Table 19) and the RCTs included in the 

CS that form part of the NMA (CS Table 86), using the critical 

appraisal checklist provided by NICE in the Single 

Technology Appraisal (STA) user guide.51 (for further details 

see Section 3.1.4). 

4. Is sufficient detail of the individual 

studies presented? 

4. Yes. The CS presents sufficient detail of OCTAVE 1, 2 

and OCTAVE Sustain, including general methods (CS 
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Tables 9 and 13), eligibility criteria (CS Table 10), participant 

baseline characteristics (CS Table 15), statistical methods 

(CS Table 16), outcomes (CS Tables 9, 11, 12, 13), 

subgroups (CS Tables 9 & 13) and participant flow (CS 

Tables 17 and 18; Figures 46 and 47). The CS reports 

limited information on the Phase II trial, but the company and 

ERG considered this trial to be of less importance than the 

Phase III trials and the ERG considers the brevity of 

reporting acceptable. 

5. Are the primary studies summarised 

appropriately? 

5. Yes. Clinical effectiveness results from the OCTAVE 1, 2 

and OCTAVE Sustain trials are clearly summarised (CS 

sections B.2.6 and B.2.7, with results from the NMA trials 

summarised in CS section B.2.9 and Appendix D.1.2). 

Adverse events are summarised in CS section B.2.10 and 

CS Appendix F. 

 

The company’s evidence synthesis is generally well structured and uses standard 

methodology. The company’s search for clinical effectiveness studies is over 6 months out of 

date. However, an ERG search update did not identify any missing tofacitinib trials. 

  

The population eligibility criteria for the company’s SLR as stated in the CS are broader than 

the NICE final scope, but the populations of the studies finally included in the SLR are 

consistent with the NICE scope. With the exception of time to surgical intervention (not 

reported in the OCTAVE trials), outcome measures reported in the CS match the outcome 

categories listed in the NICE final scope. 

 

The CS does not include all of the patient-reported outcomes (PROs) that were measured in 

the OCTAVE Induction and OCTAVE trials, although the PROs that are reported appear 

adequate (EQ-5D informs the economic analysis) and the risk of reporting bias appears to 

be low (see Table 9). 

 

Overall, there appears to be a low risk of systematic error in the systematic review of the CS 

based on the methods employed. 

 

3.3 Summary of submitted evidence  

A noted earlier (section 3.1.5) the Mayo endoscopic sub-score was assessed both locally 

and centrally in the OCTAVE trials.  Consequently outcomes that utilise the endoscopic sub-
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score were reported separately using the local or the central read of the endoscopic data in 

the CS.  Locally read data were used in the base-case NMAs for the outcomes that 

contribute data to the economic model. 

3.3.1 Summary of results for Remission (Primary endpoint in OCTAVE 1 and 2 and 

Sustain) 

OCTAVE Induction trials 1 and 2:  

In both the OCTAVE 1 and OCTAVE 2 trials, a statistically significant difference in remission 

at week 8 in comparison to placebo was observed in participants who received tofacitinib 

10 mg twice daily (Table 22).  When endoscopic sub-scores were centrally read in OCTAVE 

1, 18.5% of those in receipt of tofacitinib 10 mg were in remission at week 8 in comparison to 

8.2% of the placebo group (mean difference from placebo 10.3 percentage points, 95% CI 

4.3 to 16.3, p-value 0.007).  The corresponding data for OCTAVE 2 are 16.6% in the 

tofacitinib group in remission at week 8 versus 3.6% of the placebo group, mean difference 

from placebo 13.0 percentage points, 95% CI 8.1 to 17.9, p-value <0.001). 

 

The locally read data produced mean differences that were 2-3 percentage points higher 

than those of the centrally read data, but were still statistically significant (Table 22), 

 

This pattern was also observed for the pooled induction population (central read difference 

from placebo 11.6 versus 14.3 for the local read, p-values in both cases <0.0001). 

 

As previously stated, these remission data are not used for economic modelling. 

 

Table 22 Remission at week 8 in induction trials (FAS, NRI, central and local reads) 

Parameter, n (%) TOF 10 mg PBO Difference vs PBO, mean (95% CI) 

OCTAVE 1 N=476 N=122  

Central read 88 (18.5) 10 (8.2) 10.3 (4.3–16.3); p=0.007 

Local read 118 (24.8) 14 (11.5) 13.3 (6.5–20.2); p=0.0017 

OCTAVE 2 N=429 N=112  

Central read 71 (16.6) 4 (3.6) 13.0 (8.1–17.9); p<0.001 

Local read 89 (20.7) 6 (5.4) 15.4 (9.7–21.1); p=0.0002 

OCTAVE 1 & 2 pooled 

data 

N=905 N=234  

Central read 159 (17.6) 14 (6.0) 11.6 (7.7–15.5); p<0.0001 

Local read 207 (22.9) 20 (8.5) 14.3 (9.8–18.8); p<0.0001 

Source CS Figure 6 and Appendix L.1.4 Table 213  
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OCTAVE Sustain 

In the OCTAVE Sustain maintenance trial, a statistically significant difference in remission at 

week 52 in comparison to placebo was observed both for participants who received 

tofacitinib 10 mg twice daily and those who received tofacitinib 5 mg twice daily (Table 23).  

When endoscopic sub-scores were centrally read, 34.3% of those in receipt of tofacitinib 

5 mg were in remission at week 52 in comparison to 11.1% of the placebo group (mean 

difference from placebo 23.2 percentage points, 95% CI 15.3 to 31.2, p-value <0.001).  A 

greater proportion of the tofacitinib 10 mg group were in remission at week 52 (40.6%), so 

consequently the difference in comparison to placebo was also greater (29.5 percentage 

points, 95% CI 21.4 to 37.6, p<0.001). 

 

The local read data again produced less conservative results than the central read data, with 

the percentage difference between tofacitinib 5 mg and placebo approximately 3 percentage 

points higher at 26.3 (95% CI 19.0 to 34.5, p<0.0001) and that between tofacitinib 10 mg 

and placebo approximately 5 percentage points higher at 34.6 (95% CI 26.2 to 43.0, 

p<0.0001). 

 

In addition to remission at week 52, data were also reported for participants with sustained 

remission (i.e. remission at both week 24 and week 52).  For both the 5 mg and 10 mg 

tofacitinib doses and regardless of whether the central or local read data were used, the 

results were statistically significantly in favour of tofacitinib, with the greater percentage 

difference in comparison to placebo being obtained with the 10 mg dose (Table 23). 

 

Lastly, remission and sustained remission were also reported for the subset of patients who 

entered the OCTAVE Sustain maintenance trial in remission.  Among these patients, less 

than 12% of those in the placebo group maintained their remission, whereas in the 5 mg 

tofacitinib group there mean percentage difference in comparison to placebo was over 30 

percentage points and was over 42 percentage points in the 10 mg tofacitinib group.  

Differences against placebo (at either tofacifinib dose and using both central and local read 

data) were all statistically significant (Table 23). 

 

None of the remission data are used for economic modelling. 
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Table 23 Remission outcomes in maintenance trial (FAS, NRI, central and local reads) 

Parameter, 

n (%) 

TOF 5 mg 

N=198 

PBO 

N=198 

% difference vs 

PBO (95% CI) 

TOF 10 mg 

N=197 

% difference vs 

PBO (95% CI) 

Remission at week 52 

Central read 68 (34.3) 22 (11.1) 23.2 (15.3–

31.2); p<0.001 

80 (40.6) 29.5 (21.4–37.6); 

p<0.001 

Local read 78 (39.4) 26 (13.1) 26.3 (18.0–

34.5); p<0.0001 

94 (47.7) 34.6 (26.2–43.0); 

p<0.0001 

Sustained remission at weeks 24 and 52 

Central read 44 (22.2) 10 (5.1) 17.2 (10.6–

23.7); p<0.001 

50 (25.4) 20.3 (13.5–27.1); 

p<0.001 

Local read 62 (31.3) 19 (9.6) 21.7 (14.1–29.4); 

p<0.0001 

73 (37.1) 27.5 (19.6–35.4); 

p<0.0001 

Remission at week 52 among patients in remission at baseline, n/total n (%) 

Central read 30/65 

(46.2) 

6/59 

(10.2) 

36.0 (21.6–

50.3); p<0.001 

31/55 (56.4) 46.2 (31.0–61.4); 

p<0.001 

Local read 32/65 

(49.2) 

7/59 

(11.9) 

37.4 (22.7–52.1); 

p<0.0001 

32/55 (58.2) 46.3 (30.9–61.7); 

p<0.0001 

Sustained remission at wks 24 & 52 among patients in remission at baseline, n/total n (%) 

Central read 24/65 

(36.9) 

3/59 

(5.1) 

31.8 (18.8–

44.8); p<0.001 

26/55 (47.3) 42.2 (27.9–56.5); 

p<0.001 

Local read 32/65 

(49.2) 

7/59 

(11.9) 

37.4 (22.7–52.1); 

p<0.0001 

32/55 (58.2) 46.3 (30.9–61.7); 

p<0.0001 

Source CS Figure 10 and Appendix L.1.4 Table 221  

 

3.3.2 Summary of results for mucosal healing (Key secondary endpoint in OCTAVE 1 

and 2 and OCTAVE Sustain) 

OCTAVE Induction trials 1 and 2 

The proportion of participants with mucosal healing at week 8 was statistically significantly 

greater in the tofacitinib 10 mg group in both the OCTAVE 1 and OCTAVE 2 trials in 

comparison to the placebo group (Table 24).  For centrally read data in OCTAVE 1, 31.3% of 

those in the tofacitinib group had mucosal healing at week 8 in comparison to 15.6% of the 

placebo group (mean difference from placebo 15.7 percentage points, 95% CI 8.1 to 23.4, p-

value 0.001).  The corresponding data for OCTAVE 2 are 28.4% in the tofacitinib group in 
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remission at week 8 versus 11.6% of the placebo group, mean difference from placebo 16.8 

percentage points, 95% CI 9.5 to 24.1, p-value <0.001). 

 

Greater differences between the two arms of the trials in favour of tofacitinib 10 mg twice 

daily were observed when using the local read data.  For OCTAVE 1 the local read 

difference from placebo was almost four percentage points higher than the central read 

difference at 19.5 (95% CI 10.8 to 28.2) and the local read difference was over four 

percentage points higher than the central read difference for OCTAVE 2 (21.2, 95% CI 13.1 

to 29.2).  In both trials the local read difference from placebo was statistically significant 

(p<0.0001). 

 

In the pooled induction population the central read difference from placebo was 16.3 versus 

20.3 for the local read, with p-values in both cases <0.0001. 

 

These mucosal healing data are not used for economic modelling, but an NMA was 

conducted for this outcome (Section 3.3.9.2 below). 

 

Table 24 Mucosal healing week 8 in induction trials (FAS, NRI, central and local reads)  

Parameter, n (%) TOF 

10 mg 

PBO Difference vs PBO, 

mean (95% CI)  

OCTAVE 1 N=476 N=122  

Central read 149 (31.3) 19 (15.6) 15.7 (8.1–23.4); p<0.001 

Local read 202 (42.4) 28 (23.0) 19.5 (10.8–28.2); p<0.0001 

OCTAVE 2 N=429 N=112  

Central read 122 (28.4) 13 (11.6) 16.8 (9.5–24.1); p<0.001 

Local read 156 (36.4) 17 (15.2) 21.2 (13.1–29.2); p<0.0001 

OCTAVE 1 & 2 pooled data N=905 N=234  

Central read 271 (29.9) 32 (13.7) 16.3 (11.0–21.6); p<0.0001 

Local read 358 (39.6) 45 (19.2) 20.3 (14.4–26.3); p<0.0001 

Source CS Figure 7 and Appendix L.1.4 Table 214  

 

OCTAVE Sustain maintenance trial 

At week 52 in the OCTAVE Sustain maintenance trial, the proportion of participants with 

mucosal healing was statistically significant better in comparison to placebo for participants 

who received tofacitinib 10 mg twice daily, and those who received tofacitinib 5 mg twice 

daily (Table 25).  When endoscopic sub-scores were centrally read, 37.4% of those in 
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receipt of tofacitinib 5 mg were in remission at week 52 in comparison to 13.1% of the 

placebo group (mean difference from placebo 24.2 percentage points, 95% CI 16.0 to 32.5, 

p-value <0.001).  In the tofacitinib 10 mg group, a greater proportion were in remission at 

week 52 (45.7%, percentage difference vs placebo 32.6 percentage points, 95% CI 24.2 to 

41.0, p<0.001). 

 

The local read data again produced less conservative results than the central read data 

(Table 25).  

 

In addition to mucosal healing at week 52, data were also reported for participants with 

sustained mucosal healing (i.e. mucosal healing at both week 24 and week 52).  For both 

the  

5 mg and 10 mg tofacitinib doses and regardless of whether the central or local read data 

were used, the results were statistically significantly in favour of tofacitinib (Table 25). 

 

Lastly, among the subset of patients who entered the OCTAVE Sustain maintenance trial 

with mucosal healing, mucosal healing at week 52 and sustained mucosal healing at weeks 

24 and 52 were reported.  Differences against placebo (at either tofacitinib dose and using 

both central and local read data) were statistically significant (Table 25). 

 

These mucosal healing data are not used for economic modelling, but an NMA was 

conducted for this outcome (Section 3.3.9.2 below). 

 

Table 25 Mucosal healing outcomes in OCTAVE Sustain (FAS, NRI, central and local 

reads) 

Parameter, 

n (%) 

TOF 5 mg 

N=198 

PBO 

N=198 

% difference 

vs PBO (95% 

CI)  

TOF 10 mg 

N=197 

% difference 

vs PBO (95% 

CI) 

Mucosal healing week 52 

Central read 74 (37.4) 26 (13.1) 24.2 (16.0–

32.5); p<0.001 

90 (45.7) 32.6 (24.2–

41.0); p<0.001 

Local read 89 (44.9) 31 (15.7) 29.3 (20.7–37.9); 

p<0.0001 

106 (53.8) 38.2 (29.5–

46.8); p<0.0001 

Sustained mucosal healing at weeks 24 and 52 

Central read 55 (27.8) 13 (6.6) 21.2 (14.1–

28.3); p< 0.001 

65 (33.0) 26.4 (19.0–

33.8); p< 0.001 
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Local read 82 (41.4) 25 (12.6) 28.8 (20.5–37.1); 

p< 0.0001 

98 (49.7) 37.1 (28.7–

45.5); 

p< 0.0001 

Mucosal healing at week 52 among patients with mucosal healing at baseline, n/total n 

(%) 

Central read 44/105 

(41.9) 

12/101 

(11.9) 

30.0 (18.7–

41.4); p< 0.001 

49/89 

(55.1) 

43.2 (31.1–

55.3); p< 0.001 

Local read 48/105 

(45.7) 

14/101 

(13.9) 

31.9 (20.2–43.5); 

p< 0.0001 

56/89 

(62.9) 

49.1 (37.0–

61.1); 

p< 0.0001 

Sustained mucosal healing at weeks 24 and 52 among patients with mucosal healing at 

baseline, n/total n (%) 

Central read 35/105 

(33.3) 

9/101 

(8.9) 

24.4 (13.8–

35.0); p< 0.001 

44/89 

(49.4) 

40.5 (28.7–

52.3); p< 0.001 

Local read 48/105 

(45.7) 

13/101 

(12.9) 

32.8 (21.3–44.4); 

p< 0.0001 

53/89 

(59.6) 

46.7 (34.6–

58.8); 

p< 0.0001 

Source CS Figure 11 and Appendix L.1.4 Table 222  

 

3.3.3 Summary of results for sustained corticosteroid-free remission among those in 

remission at baseline (Key secondary endpoint in OCTAVE Sustain) 

OCTAVE Sustain 

Among the 593 participants who had a response in either the OCTAVE 1 or 2 induction trials 

and were randomised into the OCTAVE Sustain trial, 179 were in remission at OCTAVE 

Sustain baseline.  Of these participants, 35.4% in the tofacitinib 5 mg arm and 47.3% of the 

tofacitinib 10 mg arm were in a sustained corticosteroid-free remission at weeks 24 and 52 in 

comparison to 5.1% of the placebo group (based on central read data) (Table 26).  The 

differences between the tofacitinib arms and the placebo arm were statistically significant 

(p<0.001 for both doses of tofacitinib vs placebo).  Results based on local read data gave 

slightly higher percentage differences between tofacitinib and placebo. 

 

These results did not contribute to economic modelling. 
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Table 26 Sustained corticosteroid-free remission at weeks 24 and 52 among those in 

remission at baseline (FAS, NRI, central and local reads) 

Parameter, n 

(%) 

TOF 5 mg 

N=65 

PBO 

N=59 

% difference vs 

PBO (95% CI)  

TOF 10 mg 

N=55 

% difference vs 

PBO (95% CI)  

Central read 23 (35.4) 3 (5.1) 30.3 (17.4–43.2); 

p<0.001 

26 (47.3) 42.2 (27.9–56.5); 

p<0.001 

Local read 31 (47.7) 7 (11.9) 35.8 (21.1–50.5); 

p<0.0001 

32 (58.2) 46.3 (30.9–61.7); 

p<0.0001 

Source: CS Figure 12 and Appendix L.1.4 Table 225  

3.3.4 Summary of results for clinical remission  

Note that the definition of clinical remission is almost identical to the definition of the primary 

outcome remission, except that the rectal bleeding sub-score does not have to be zero 

(Section 3.1.5). 

 

OCTAVE 1 and 2 

Due to the similarity of the definitions for clinical remission and remission, the proportion of 

participants achieving clinical remission in OCTAVE 1 (Table 27) were identical to those 

achieving remission reported above (Table 22).  In OCTAVE 2 a single patient in the 

tofacitinib group, who met the criteria for clinical remission but who had not met the criteria 

for remission, accounted for the difference between the remission and clinical remission 

outcomes.  Consequently, the results were statistically significantly in favour of the tofacitinib 

10 mg group for this outcome. 

 

As observed with other outcomes, use of the local read data led to a greater percentage 

difference between tofacitinib and placebo than with the central read data.  The local read 

data were used in the NMA (Section 3.3.9.1 below), which then contributed to the economic 

model. 

 

Table 27 Clinical remission week 8 in induction trials (FAS, NRI, central and local 

reads) 

Parameter, n (%) TOF 

10 mg 

PBO Difference vs PBO, 

mean (95% CI)  

OCTAVE 1 N=476 N=122  

Central read 88 (18.5) 10 (8.2) 10.3 (4.3–16.3); p=0.007 

Local read 118 (24.8) 14 (11.5) 13.3 (6.5–20.2); p=0.0017 
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OCTAVE 2 N=429 N=112  

Central read 72 (16.8) 4 (3.6) 13.2 (8.3–18.1); p<0.001 

Local read 90 (21.0) 6 (5.4) 15.6 (9.9–21.3); p=0.0002 

OCTAVE 1 & 2 pooled data N=905 N=234  

Central read 160 (17.7) 14 (6.0) 11.7 (7.8–15.6); p<0.0001 

Local read 208 (23.0) 20 (8.5) 14.4 (9.9–18.9); p<0.0001 

Source: CS Figure 8 and Appendix L.1.4 Table 215  

 

OCTAVE Sustain 

Clinical remission outcomes were very similar to remission outcomes and favoured the 

tofacitinib groups.  For the central read data, one participant in the tofacitinib 10 mg group 

attained clinical remission who had not met the criteria for remission, but outcomes in the 

tofacitinib 5 mg and placebo groups were identical to those for the primary outcome (Table 

28).  When locally read data were used, two patients (one in the tofacitinib 5 mg and one in 

the 10 mg tofacitinib group) met the criteria for clinical remission. 

 

The local read data were used in the NMA (Section 3.3.9.1 below), which then contributed to 

the economic model. 

 

Table 28 Clinical remission week 52 in maintenance study (FAS, NRI, central and local 

reads) 

Parameter, 

n (%) 

TOF 5 mg 

N=198 

PBO 

N=198 

% difference vs 

PBO (95% CI)  

TOF 10 mg 

N=197 

% difference vs 

PBO (95% CI)  

Central read 68 (34.3) 22 (11.1) 23.2 (15.3–31.2); 

p<0.001 

81 (41.1) 30.0 (21.9–38.2); 

p<0.001 

Local read 79 (39.9) 26 (13.1) 26.8 (18.5–35.1); 

p<0.0001 

95 (48.2) 35.1 (26.7–43.5); 

p<0.0001 

Source: CS Figure 13 and Appendix L.1.4 Table 226  

 

3.3.5 Summary of results for clinical response  

OCTAVE 1 and 2 

Over half of the participants in OCTAVE 1 and 2 achieved a clinical response by week 8 of 

treatment with tofacitinib 10 mg twice daily.  In contrast, just under a third of participants in 

the placebo group had a clinical response (Table 29).  The percentage difference between 

the tofacitinib group and the placebo group was statistically significant in both trials and for 
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both the central and locally read data.  The 593 participants with a clinical response (central 

read) were eligible to enter the OCTAVE Sustain maintenance study. 

 

The local read data were used in an NMA (Section 3.3.9.1) which contributed data to the 

economic model. 

 

Table 29 Clinical response week 8 induction trials (FAS, NRI, central and local reads) 

Parameter, n (%) TOF 

10 mg 

PBO Difference vs PBO, 

mean (95% CI)  

OCTAVE 1 N=476 N=122  

Central read 285 (59.9) 40 (32.8) 27.1 (17.7–36.5); p<0.001 

Local read 289 (60.7) 42 (34.4) 26.3 (16.8–35.8); p<0.0001 

OCTAVE 2 N=429 N=112  

Central read 236 (55.0) 32 (28.6) 26.4 (16.8–36.0); p<0.001 

Local read 249 (58.0) 33 (29.5) 28.6 (18.9–38.2); p<0.0001 

OCTAVE 1 & 2 pooled data N=905 N=234  

Central read 521 (57.6) 72 (30.8) 26.8 (20.1–33.5); p<0.0001 

Local read 538 (59.4) 75 (32.1) 27.4 (20.6–34.2); p<0.0001 

Source: CS Figure 9 and Appendix L.1.4 Table 216  

 

OCTAVE Sustain 

Just over 60% of participants who had achieved a response to induction therapy and were 

re-randomised into the OCTAVE sustain study tofacitinib 10 mg twice daily group had a 

clinical response at week 52 (Table 30).  In the tofacitinib 5 mg twice daily arm just over 50% 

of participants had clinical response at week 52.  For both the tofacitinib 10 mg and 5 mg 

groups the percentage difference in comparison to the placebo group (in which 

approximately 20% had a clinical response) was statistically significant (central reads TOF 

5 mg vs placebo a difference of 31.3 percentage points, 95% CI 22.4 to 40.2, p<0.001; TOF 

10 mg vs placebo 41.7, 95% CI 32.9 to 50.5, p<0.001). 

 

The local read data, which were very similar to the central read data, were used in an NMA 

(see Section 3.3.9.1 below) which contributed data to the economic model. 
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Table 30 Clinical response week 52 in maintenance study (FAS, NRI, central and local 

reads) 

Parameter, 

n (%) 

TOF 5 mg 

N=198 

PBO 

N=198 

% difference vs 

PBO (95% CI)  

TOF 10 mg 

N=197 

% difference vs 

PBO (95% CI)  

Central read 102 (51.5) 40 (20.2) 31.3 (22.4–40.2); 

p<0.001 

122 (61.9) 41.7 (32.9–50.5); 

p<0.001 

Local read 101 (51.0) 41 (20.7) 30.3 (21.3–39.3); 

p<0.0001 

121 (61.4) 40.7 (31.9–49.5); 

p<0.0001 

Source: CS Figure 14 and Appendix L.1.4 Table 227  

 

3.3.6 Summary of other clinical effectiveness endpoints 

Other clinical effectiveness outcomes are not reported in detail in the CS and do not 

contribute data to the economic model.  The majority of outcomes were statistically 

significantly in favour of tofacitinib, but they are based on Mayo scores and no adjustment 

has been made for multiple testing, therefore the statistical significance of these should be 

interpreted cautiously. 

 

3.3.7 Summary of health related quality of life 

3.3.7.1 EQ-5D 

EQ-5D outcomes (utility index score and VAS score) were obtained at week 2 and week 8 of 

the OCTAVE induction trials and results are reported for each trial arm as adjusted mean 

change from baseline to week 2 and week 8 (Table 31).  Missing values were assumed to be 

missing at random in the linear mixed-effects model used to analyse these data.  The mean 

difference in the change from baseline between the tofacitinib and placebo arm favoured the 

tofacitinib arm for both the EQ-5D based outcomes and at both time points and was 

statistically significant except for the EQ-5D utility score difference from placebo at 8 weeks 

in OCTAVE 2. The CS notes in section B.2.6.1.2 that the benefits observed with tofacitinib 

exceeded the estimated M for patients with inflammatory bowel disease (utility index 0.076; 

VAS 10.9). 

 

In the OCTAVE Sustain maintenance trial EQ-5D outcomes were obtained at weeks 4, 8, 16, 

24, 32, 40 and 52 (Table 32).  Missing values were assumed to be missing at random in the 

linear mixed-effect model used to analyse these data.  In comparison to baseline values the 

EQ-5-D Utility Index values rose slightly over the 52-week analysis period in both the 
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tofacitinib 5 mg and 10 mg trial arms whereas in the placebo group values fell, indicating 

worsening quality of life.  Differences between the tofacitinib arms and placebo favoured 

tofacitinib and statistically significant differences were obtained both for the 5 mg dose and 

the 10 mg dose from week 8 onwards.  A similar pattern was observed for the EQ-5D VAS 

score and statistically significant differences between the tofacitinib arms and placebo were 

obtained at week 4. 

 

Caution is advised in interpreting these results as the proportions of missing observations 

differed between arms, the reasons for the data being missing are not explained, and the 

appropriateness of the missing at random assumption is not discussed.  EQ-5D data do not 

contribute to the company’s economic base-case model but are included in a scenario 

analysis.  Estimates of health state utilities obtained from OCTAVE EQ-5D data are 

discussed in this report in section 4.3.5. 

 

Table 31 Change from baseline to week 8 in EQ-5D utility index and VAS scores.  

Summary for OCTAVE induction trials (FAS, without imputation) 

Outcome Time 
point 

Adjusted mean ± SE Difference vs PBO, 
mean (95% CI)  TOF 

10 mg 
PBO 

OCTAVE 1  N=476 N=122  

EQ-5D utility index 

score 

Week 2 0.13 ± 0.01 

n=466 

0.08 ± 0.02 

n =122 

0.04 ± 0.02 (0.00–0.08),  

p=0.0264 

Week 8 0.15 ± 0.01 

n=452 

0.08 ± 0.02 

n=121 

0.08 ± 0.02 (0.04–0.12),  

p<0.0001 

EQ-5D VAS score 

Week 2 13.11 ± 0.83 

n=466 

9.09 ± 1.52 

n=122 

4.02 ± 1.67 (0.75–7.29); 

p=0.0162 

Week 8 17.67 ± 0.84 

n=451 

9.49 ± 1.52 

n=121 

8.19 ± 1.67 (4.90–11.48); 

p<0.0001 

OCTAVE 2  N=429 N=112  

EQ-5D utility index 

score 

Week 2 0.12 ± 0.01 

n=420 

0.04 ± 0.02 

n=109 

0.08 ± 0.02 (0.04–0.12); 

p=0.0001 

Week 8 0.14 ± 0.01 

n=414 

0.11 ± 0.02 

n=103 

0.03 ± 0.02 (−0.02, 0.07);  

p=0.2201 

EQ-5D VAS score 

Week 2 13.32 ± 0.91 

n=421 

5.31 ± 1.67 

n=110 

8.01 ± 1.84 (4.39–11.62);  

p<0.0001 

Week 8 16.52 ± 0.91 

n=414 

8.29 ± 1.70 

n=104 

8.23 ± 1.87 (4.55–11.91);  

p<0.0001 

Source: CS Appendix L, Table 218  
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Table 32 Change from baseline to week 8 in EQ-5D utility index and VAS scores.  

Summary for Octave Sustain (FAS, without imputation) 

Tim

e 

poin

t 

Change, adjusted mean ± 

SE 

Difference vs PBO 

(95% CI)  

Change, 

adjusted 

mean ± SE 

Difference vs PBO 

(95% CI)  

TOF 5 mg 

N=198 

PBO 

N=198 

TOF 10 mg 

N=197 

EQ-5D Utility Index 

Wk 

4 

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

** 

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

** 

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

** 

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

** 

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

** 

Wk 

8 

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

*** 

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

** 

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

** 

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

** 

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

* 

Wk 

16 

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

*** 

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

** 

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

** 

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

** 

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

* 

Wk 

24 

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

** 

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

* 

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

** 

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

** 

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

* 

Wk 32 *************

** 

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

* 

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

** 

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

** 

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

* 

Wk 

40 

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

** 

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

* 

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

** 

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

** 

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

* 

Wk 

52 

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

** 

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

* 

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

** 

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

** 

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

* 

EQ-5D VAS Score 

Wk 

4 

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

** 

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

** 

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

** 

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

** 

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

* 

Wk 

8 

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

** 

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

*** 

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

**** 

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

** 

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

*** 

Wk 

16 

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

*** 

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

*** 

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

**** 

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

*** 

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

*** 

Wk 

24 

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

** 

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

** 

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

**** 

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

** 

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

*** 

Wk 

32 

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

** 

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

** 

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

**** 

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

** 

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

*** 

Wk 

40 

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

** 

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

* 

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

**** 

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

** 

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

*** 

Wk 

52 

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

** 

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

** 

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

**** 

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

** 

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

**** 

Source: based on Table 46 in OCTAVE Sustain CSR 
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3.3.7.2 IBDQ 

A statistically significant difference in the proportion of participants achieving IBDQ remission 

had emerged in favour of tofacitinib at the week 4 time point in both OCTAVE 1 and 2 (Table 

33).  The proportion of participants with IBDQ remission increased in all trial arms at week 8 

with the difference between tofacitinib and placebo also increasing. 

 

In the OCTAVE Sustain maintenance trial statistically significant differences in the 

proportions of participants with IBDQ remission and IBDQ response emerged by week 8 in 

favour of both tofacitinib 5 mg and 10 mg in comparison to placebo (Table 34 and CS Figure 

15).  

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

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

 

The ERG were uncertain about how much of the missing data were accounted for by IBDQ 

developers’ rules and how much were treated as non-responders and consequently these 

data should be interpreted cautiously. IBDQ data are not included in the economic model. 

 

Table 33 IBDQ results summary for OCTAVE induction trials (FAS, NRI) 

Outcome, n (%) Time 

point 

TOF 

10 mg 

PBO Difference vs PBO, 

mean (95% CI) 

OCTAVE 1  N=476 N=122  

IBDQ remission 

(IBDQ score of ≥ 170) 

Week 4 167 (35.1) 27 (22.1) 13.0 (4.4–21.5); 

p=0.008 

Week 8 206 (43.3) 32 (26.2) 17.0 (8.1–26.0); 

p<0.001 

IBDQ treatment response 

(increase in IBDQ score of ≥ 16 

points from induction trials 

baseline) 

Week 4 299 (62.8) 55 (45.1) 17.7 (7.9–27.6); 

p<0.001 

Week 8 307 (64.5) 56 (45.9) 18.6 (8.8–28.4); 

p<0.001 

OCTAVE 2  N=429 N=112  

IBDQ remission  

(IBDQ score of ≥ 170) 

Week 4 124 (28.9) 9 (8.0) 20.9 (14.3–27.5); 

p<0.001 

Week 8 173 (40.3) 20 (17.9) 22.5 (14.0–30.9); 

p<0.001 
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Outcome, n (%) Time 

point 

TOF 

10 mg 

PBO Difference vs PBO, 

mean (95% CI) 

IBDQ treatment response  

(increase in IBDQ score of ≥ 16 

points from induction trials 

baseline) 

Week 4 266 (62.0) 44 (39.3) 22.7 (12.6–32.9); 

p<0.001 

Week 8 288 (67.1) 54 (48.2) 18.9 (8.7–29.2); 

p<0.001 

Source: CS Appendix L, Table 217  

 

Table 34 IBDQ results summary for OCTAVE Sustain trial (FAS, NRI) 

Time 

point 

TOF 5 mg 

N=198, n (%) 

PBO 

N=198 

% Difference vs 

PBO (95% CI) 

TOF 10 mg 

N=197, n (%) 

% Difference vs 

PBO (95% CI)  

IBDQ Remission (IBDQ score of ≥ 170) 

Baseline ********** **********  **********  

Week 8 ********** ********* ********************

******* 

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

***** 

Week 16 ********** ********* ********************

******* 

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

****** 

Week 24 ********* ********* ********************

******* 

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

****** 

Week 32 ********* ********* ********************

******* 

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

****** 

Week 40 ********* ********* ********************

******* 

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

****** 

Week 52 ********* ********* ********************

******* 

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

****** 

IBDQ Response (increase in IBDQ score of ≥ 16 points from induction trials baseline) 

Baseline ********** **********  **********  

Week 8 ********** ********** ********************

***** 

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

***** 

Week 16 ********** ********* ********************

******* 

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

****** 

Week 24 ********** ********* ********************

******* 

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

******* 

Week 32 ********** ********* ********************

******* 

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

****** 
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Week 40 ********* ********* ********************

******* 

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

****** 

Week 52 ********* ********* ********************

****** 

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

****** 

Source: Table 42 in OCTAVE Sustain CSR 

 

3.3.7.3 SF-36 

In the OCTAVE 1 and 2 trials the PCS and MCS scores for SF-36 increased (i.e. improved) 

from baseline to week 8 in both the tofacitinib and placebo arms, but the improvement was 

statistically significantly greater in the tofacitinib arms (Table 35). 

 

In OCTAVE Sustain the PCS and MCS outcomes were analysed as changes from baseline 

at week 24 and at week 52. At week 52 both the PCS and MCS scores had decreased (i.e. 

deteriorated) in the placebo and tofacitinib arms, with the decrease being largest for the 

placebo group, whilst the scores in the tofacitinib 10 mg arm had increased. The difference 

in change from baseline versus placebo was statistically significant for both the tofacitinib 

5 mg and 10 mg arms at both time points (Table 36).  

 

The company do not discuss the clinical significance of the SF-36 results and in the analysis 

of SF-36 PCS and MCS scores, missing data were not imputed.  The ERG observes that the 

proportion of missing data in the OCTAVE Sustain trial was greater in the placebo arm than 

in either of the two tofacitinib arms (28% missing from tofacitinib 10 mg, 35% from tofacitinib 

5 mg and 64% from placebo arms at 52 weeks).  We assume that the patients who had not 

contributed data are most likely to be those who had failed treatment, although the CS does 

not state this or provide any further explanation for the missing data.  The robustness of 

these SF-36 results is therefore unclear and they should be interpreted with caution.  

 

Table 35 Change from baseline to week 8 in SF-36 component summary scores for 

OCTAVE induction trials (FAS, without imputation) 

Outcome Adjusted means ± SE Difference vs PBO, 

mean (95% CI)  TOF 10 mg PBO 

OCTAVE 1 N=476 N=122  

PCS score change from 

baseline 

6.8 ± 0.3 

n=443 

2.5 ± 0.6 

n=116 

4.2 ± 0.7 (2.9–5.5); p<0.0001 
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MCS score change from 

baseline 

6.8 ± 0.5 

n=443 

3.5 ± 0.9 

n=116 

3.4 ± 1.0 (1.5–5.3); p =0.0005 

OCTAVE 2 N=429 N=112  

PCS score change from 

baseline 

6.8 ± 0.4 

n=397 

4.6 ± 0.7 

n=98 

2.2 ± 0.7 (0.7–3.6); p=0.0035 

MCS score change from 

baseline 

7.6 ± 0.5 

n=397 

4.4 ± 1.0 

n=98 

3.2 ± 1.1 (1.1–5.4); p=0.0037 

Source: CS Appendix L, Table 219  

 

Table 36 Change from baseline to week 52 in SF-36 component summary scores in 

OCTAVE Sustain (FAS, without imputation) 

Outcome Adjusted mean ± SE % Difference 

vs PBO (95% 

CI)  

Adjusted 

mean ± SE 

% Difference 

vs PBO (95% 

CI)  TOF 5 mg 

N=198 

PBO 

N=198 

TOF 10 mg 

N=197 

Change from 

baseline in 

PCS at wk 24 

−0.3 ± 0.7 

n=189 

−5.0 ± 0.7 

n=180 

4.8 ± 0.8 (3.2–

6.4); p<0.0001 

0.4 ± 0.7 

n=187 

5.4 ± 0.8 (3.8–

7.0); p<0.0001 

Change from 

baseline in 

PCS at wk 52 

−0.0 ± 0.8 

n=129 

−5.2 ± 0.9 

n=71 

5.1 ± 1.0 (3.1–

7.2); p<0.0001 

0.3 ± 0.7 

n=141 

5.5 ± 1.0 (3.4–

7.5); p<0.0001 

Change from 

baseline in 

MCS at wk 24 

−1.1 ± 0.9 

n=189 

−7.3 ± 0.9 

n=180 

6.3 ± 1.0 (4.2–

8.3); p<0.0001 

−0.4 ± 0.9 

n=187 

6.9 ± 1.0 (4.8–

9.0); p<0.0001 

Change from 

baseline in 

MCS at wk 52 

−1.0 ± 1.0 

n=129 

−6.7 ± 1.2 

n=71 

5.8 ± 1.3 (3.1–

8.4); p<0.0001 

0.1 ± 1.0 

n=141 

6.8 ± 1.3 (4.2–

9.4); p<0.0001 

Source: CS Appendix L, Table 228 

 

3.3.7.4 WPAI-UC 

For the analysis of the WPAI-UC missing data were not imputed. We assume that the high 

proportion of missing data for some elements of the WPAI-UC is likely to be because 

participants were not in employment, but the CS does not provide an explanation. For the 

‘non-work activity impairment’ item, which is answered by all people whether or not in 

employment, the proportion of missing data is low. 
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After 8 weeks WPAI-UC scores in the OCTAVE Induction trials for all four elements had 

decreased (which indicates an improvement) but the effect was greater in the tofacitinib 

group (Table 37).  Differences from placebo were in favour of tofacitinib and statistically 

significant for three of the four measures (presenteeism, work productivity loss and non-work 

activity impairment). 

 

In the OCTAVE Sustain trial at week 52 WPAI-UC scores had increased (i.e. worsened) in 

the placebo group for all four elements but had decreased in the tofacitinib 5 mg and 10 mg 

trial arms.  The difference versus placebo was statistically significant for presenteeism and 

non-work activity impairment (Table 38). 

 

The company has not discussed the clinical significance of these observed changes in 

WPAI-UC scores, instead relying only on statistical significance for their interpretation. 

 

The WPAI-UC scores are not included in the economic model. 

 

Table 37 Summary of change from baseline in WPAI-UC scores in the OCTAVE 

induction trials (FAS, without imputation) 

Outcome Adjusted mean ± SE Difference vs PBO, 

mean (95% CI)  TOF 10 mg PBO 

OCTAVE 1 N=476 N=122  

Absenteeism 
−11.2 ± 1.3 

n=270 

−7.1 ± 2.7 

n=55 

−4.2 ± 2.9 (−9.9, 1.6); 

p=0.1565 

Presenteeism 
−22.1 ± 1.6 

n=273 

−9.2 ± 3.3 

n=60 

−12.9 ± 3.5 (−19.8, −6.0); 

p=0.0003 

Work Productivity Loss 
−19.1 ± 2.0 

n=180 

−8.5 ± 3.9 

n=43 

−10.6 ± 4.3 (−19.1, −2.1); 

p=0.0143 

Non-Work Activity 

Impairment 

−25.4 ± 1.3 

n=442 

−11.5 ± 2.3 

n=119 

−14.0 ± 2.6 (−19.0, −8.9); 

p<0.0001 

OCTAVE 2 N=429 N=112  

Absenteeism 
−7.3 ± 1.6 

n=223 

−9.3 ± 3.0 

n=52 

2.1 ± 3.3 (−4.4, 8.5); 

p=0.5295 

Presenteeism 
−18.6 ± 1.7 

n=235 

−13.7± 3.3 

n=56 

−4.9 ± 3.6 (−12.0, 2.2); 

p=0.1767 

Work Productivity Loss 
−14.7 ± 2.2 

n=168 

−11.2 ± 3.8 

n=45 

−3.5 ± 4.3 (−11.9, 4.9); 

p=0.4123 
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Non-Work Activity 

Impairment 

−24.0 ± 1.3 

n=398 

−12.2 ± 2.5 

n=98 

−11.8 ± 2.7 (−17.2, −6.4); 

p<0.0001 

Source: CS Appendix L, Table 212  

 

Table 38 Summary of change from baseline to week 52 in WPAI-UC scores in the 

OCTAVE Sustain trial (FAS, without imputation). 

Outcome Adjusted mean ± SE % Diff vs 

PBO (95% 

CI)  

Adjusted 

mean ± SE 

% Diff vs 

PBO (95% 

CI)  TOF 5 mg 

N=198 

PBO 

N=198 

TOF 10 mg 

N=197 

Absenteeism 

−4.5 ± 2.2 

n=63 

1.1± 2.8 

n=33 

−5.6 ± 3.4 

(−12.2, 1.0); 

p=0.0953 

−3.1 ± 2.2 

n=68 

−4.2 ± 3.3 

(−10.7, 2.4); 

p=0.2131 

Presenteeism 

−3.6 ± 2.8 

n=67 

7.2 ± 3.5 

n=34 

−10.9 ± 4.1 

(−18.9, −2.8); 

p=0.0081 

−4.3 ± 2.9 

n=70 

−11.5 ± 4.1 

(−19.5, −3.4); 

p=0.0052 

Work 

Productivity 

Loss 

−3.4 ± 4.9 

n=22 

1.0 ± 5.4 

n=17 

−4.4 ± 6.8 

(−17.8, 9.0); 

p=0.5198 

−6.6 ± 4.8 

n=26 

−7.6 ± 6.6 

(−20.6, −5.4); 

p=0.2528 

Non-Work 

Activity 

Impairment 

−2.8 ± 2.2 

n=112 

11.3 ± 2.8 

n=54 

−14.1 ± 3.3 

(−20.6, −7.5); 

p<0.0001 

−3.1 ± 2.2 

n=125 

−14.4 ± 3.3 

(−20.8, −7.9); 

p<0.0001 

Source: CS Appendix L, Table 229  

 

3.3.8 Sub-group analyses results 

3.3.8.1 Prior TNFi exposure status  

The CS focuses on subgroup results according to prior TNFi exposure (yes vs no) (CS 

sections B.2.7.3 to B.2.7.5).  This is a more restricted subgroup than prior biologic therapy 

listed in the NICE scope; prior biologic therapy would include other biologics such as 

vedolizumab, in addition to the TNF inhibitors. 

 

Detailed sub-group analyses by TNFi exposure status are presented here only for the 

outcomes that contribute data (from NMAs) to the economic model.  Subgroup analyses by 

TNFi-exposure status for outcomes that do not contribute to data to the economic model 

(which include the primary outcome of the OCTAVE trials, remission) are presented in 
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Appendix 1.  As stated in section 3.1.6 of this report the OCTAVE trials were not powered to 

test the statistical significance of subgroup analyses and although pooling the OCTAVE 1 

and 2 trials maximises the available statistical power for the TNFi-exposure subgroups the 

results should nevertheless be interpreted cautiously. 

 

Clinical remission 

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

********************************************************************* (Table 39).  The p-value from 

the Breslow-Day test did not indicate any significant heterogeneity in effect between the 

subgroups.  When the data from OCTAVE 1 and 2 were pooled the differences between 

tofacitinib and placebo were *************************************************************** whilst 

the differences with locally-read outcomes were ***** for the TNFi-naive subgroup and ***** 

for TNFi-exposed subgroup. 

 

At week 52 in OCTAVE Sustain the proportion of participants with clinical remission was 

higher in those who had received tofacitinib (either the 5 mg or 10 mg maintenance dose) 

than those who had received placebo in both the prior TNFi-exposed and TNFi-naïve 

subgroups, both for centrally-read and locally-read outcomes (Table 40).  However, the 

tofacitinib versus placebo difference was greater in the TNFi-naive subgroup than the TNFi-

exposed subgroup and this is particularly apparent for the tofacitinib 5 mg versus placebo 

comparison (e.g. for centrally-read outcomes the differences between tofacitinib 5 mg and 

placebo were ***** in the prior TNFi-naive subgroup and ***** in the prior TNFi-exposed 

subgroup). No test for heterogeneity of effects among the subgroups is reported for 

OCTAVE Sustain.   

 

Table 39 Proportion of patients in clinical remission in OCTAVE Induction 1 and 2 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: 

prior-TNFi 

treatment 

TOF 10 mg PBO Difference (95% CI); p-

value 

p-value for 

hetero-

geneity 

n/N (%) n/N (%) 

OCTAVE 1, week 8 

TNFi-naïve 

Central read 

************* *********** ****************; p=****** ****** 

TNFi-exposed 

Central read 

************* ********** ****************; p=****** 

TNFi-naïve ************* ************ ****************; p=****** ****** 
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Local read 

TNFi-exposed 

Local read 

************* ********** ****************; p=****** 

OCTAVE 2, week 8 

TNFi-naïve 

Central read 

************* ********** ****************; p=****** ****** 

TNFi-exposed 

Central read 

************* ********** ****************; p=****** 

TNFi-naïve 

Local read 

************* ********** *****************; p=****** ****** 

TNFi-exposed 

Local read 

************* ********** ***************; p=****** 

OCTAVE 1 & 2 pooled data, week 8 

TNFi-naïve 

Central read 

************** ************* ***************; p=****** Not reported 

 

TNFi-exposed 

Central read 

************* *********** ***************; p******** 

TNFi-naïve 

Local read 

************** ************* ***************; p=****** Not reported 

 

TNFi-exposed 

Local read 

************* *********** ***************; p=****** 

Source: CS Appendix E Table 123 

 

Table 40 Proportion of patients in clinical remission in OCTAVE Sustain at week 52 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: 

prior-TNFi 

treatment  

TOF 5 mg 

n/N (%) 

PBO 

n/N (%) 

Difference vs 

PBO (95% CI) 

TOF 10 mg 

n/N (%) 

Difference vs 

PBO (95% CI) 

TNFi-naïve 

Central read 

************* ************* *****************; 

p******** 

************ *****************; 

p******** 

TNFi-

exposed 

Central read 

************ ************ ****************; 

p=****** 

************* *****************; 

p******** 

TNFi-naïve 

Local read 

************* ************* *****************; 

p******** 

************ *****************; 

p******** 
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TNFi-

exposed 

Local read 

************ ************ ****************; 

p=****** 

************* *****************; 

p******** 

Source: CS Appendix E Table 127 

 

Clinical response 

Results of the subgroup analyses of clinical response by prior TNFi treatment differed 

between OCTAVE 1 and OCTAVE 2 (Table 41).  In OCTAVE 1 for both centrally-read and 

locally-read data the difference in clinical response at 8 weeks favouring tofacitinib was 

greater among TNFi-exposed participants than TNFi-naïve participants.  The p-value from 

the Breslow-Day test suggests that there was significant heterogeneity in treatment effect 

between the subgroups.  This was not the case for OCTAVE 2, in which clinical response 

results for the TNFi-exposed and TNFi-naïve subgroups were more similar (heterogeneity 

test not significant), and the difference favouring tofacitinib over placebo was slightly larger 

in the treatment-naïve subgroup for both centrally- and locally-read data.  When the data 

from OCTAVE 1 and 2 were pooled the central read differences between tofacitinib and 

placebo were ***** in the TNFi-naïve subgroup and ***** in the TNFi-exposed subgroup. 

 

At week 52 in OCTAVE Sustain the proportion of participants with a clinical response was 

higher among those who had received tofacitinib (either the 5 mg or 10 mg maintenance 

dose) than those who had received placebo in both the TNFi-exposed and TNFi-naïve 

subgroups, both for centrally-read and locally-read outcomes (Table 42). The proportions of 

participants with a clinical response were consistently higher in all three trial arms in the prior 

TNFi-naïve subgroup than in the TNFI-experienced subgroup; however, the relative 

treatment effect (difference versus placebo) was almost identical in the TNFi-naïve and 

TNFi-exposed subgroups for both the 5 mg versus placebo and the 10 mg versus placebo 

comparisons, for both the centrally-read and locally-read data. 

 

Table 41 Proportion of patients with a clinical response in OCTAVE Induction 1 and 2 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: prior-

TNFi treatment  

TOF 10 mg PBO Difference (95% 

CI); p-value 

p-value for 

hetero-

geneity 

n/N (%) n/N (%) 

OCTAVE 1, week 8 

TNFi-naïve 

Central read 

************** ************ ****************; 

p=****** 

****** 
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TNFi-exposed 

Central read 

************** ************ *****************; 

p******** 

TNFi-naïve 

Local read 

************** ************ *****************; 

p=****** 

****** 

TNFi-exposed 

Local read 

************** ************ *****************; 

p******** 

OCTAVE 2, week 8 

TNFi-naïve 

Central read 

************** ************ *****************; 

p=****** 

****** 

TNFi-exposed 

Central read 

************** ************ *****************; 

p=****** 

TNFi-naïve 

Local read 

************** ************ *****************; 

p=****** 

****** 

TNFi-exposed 

Local read 

************** ************ *****************; 

p=****** 

OCTAVE 1 & 2 pooled data, week 8 

TNFi-naïve 

Central read 

************** ************* ****************; 

p******** 

Not reported 

 

TNFi-exposed 

Central read 

************** ************* ****************; 

p******** 

TNFi-naïve 

Local read 

************** ************* ****************; 

p******** 

Not reported 

 

TNFi-exposed 

Local read 

************** ************* ****************; 

p******** 

Source: CS Appendix E Table 124 

 

Table 42 Proportion of patients with a clinical response in OCTAVE Sustain according 

to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: 

prior TNFi  

treatment 

TOF 5 mg 

n/N (%) 

PBO 

n/N (%) 

Difference vs 

PBO (95% CI)  

TOF 10 mg 

n/N (%) 

Difference vs 

PBO (95% CI)  

TNFi-naïve 

Central read 

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

* 

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

* 

*****************; 

p******** 

************ *****************; 

p******** 

TNFi-expose

d 

Central read 

************ ************ *****************; 

p******** 

************* *****************; 

p******** 
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TNFi-naïve 

Local read 

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

* 

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

* 

*****************; 

p******** 

************ *****************; 

p******** 

TNFi-

exposed 

Local read 

************ ************ *****************; 

p******** 

************* *****************; 

p******** 

Source: CS Appendix E Table 128 

 

In addition to the subgroup analyses by TNFi-exposure status reported above for clinical 

remission and clinical response, subgroup analyses by TNFi-exposure status were also 

reported for remission (the primary outcome of both OCTAVE 1, 2 and Sustain) and for 

sustained corticosteroid-free remission among patients who were in remission at baseline 

(OCTAVE Sustain) (CS sections B.2.7.4 and B.2.7.5). Neither of these outcomes contribute 

to data to the economic model. These subgroup analyses are summarised in Appendix 1. 

 

3.3.8.2 Other subgroups 

Pre-planned subgroup analyses for the outcomes of remission, mucosal healing, clinical 

response and clinical remission are reported for OCTAVE 1 and  OCTAVE 2 at 8 weeks and 

for OCTAVE Sustain at 52 weeks according to prior TNFi failure (yes vs no) and 

corticosteroid use at baseline (yes vs no) (CS Appendix E Tables 130 to 141). As noted 

above, the OCTAVE trials were not specifically powered statistically for subgroup analyses 

and adjustments to account for multiple testing were not performed, so these results should 

be interpreted with caution. 

 

Prior TNFi failure 

For all four of these outcomes tofacitinib was ********************* in both the TNFi failure and 

no-failure subgroups, for both the centrally-read and locally-read outcomes. Overall, the data 

suggest that for these four outcomes the treatment effect was ************* in the no-failure 

subgroup than in the prior TNFi-failure subgroup, or there was ************* between the 

subgroups. However, this apparent ************* between the subgroups was generally 

***************************** (OCTAVE 1 and 2) or the significance was not reported (OCTAVE 

Sustain).  

 

Corticosteroid use at baseline 

For all four outcomes tofacitinib was ********************* in both the subgroup who had 

corticosteroid use at baseline and those without corticosteroids, for both the centrally-read 

and locally-read outcomes. The treatment effects for remission, clinical response and clinical 
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remission in OCTAVE 1 and OCTAVE 2 generally ************** between the two subgroups. 

The treatment effect for mucosal healing in OCTAVE 1 and OCTAVE 2 tended to be ****** in 

the no-corticosteroid subgroup, but only for centrally-read data (subgroup heterogeneity was 

********************************* in OCTAVE 2 only for the centrally-read data). In OCTAVE 

Sustain the treatment effect for all four outcomes was ****** in the no-corticosteroid 

subgroup, although a test of subgroup statistical heterogeneity is not reported.  

 

Other subgroup analyses in OCTAVE Sustain 

For OCTAVE Sustain further pre-planned subgroup analyses are reported for the outcomes 

of remission, mucosal healing, clinical response, clinical remission, sustained corticosteroid-

free remission at weeks 24 and 52 and sustained clinical response at weeks 24 and 52 (CS 

Appendix E, Tables 142 to 153).  The majority of the subgroup analyses were conducted 

according to the following factors: treatment assignment during the induction study, in 

remission at maintenance study baseline (yes vs no), mucosal healing at maintenance study 

baseline (yes vs no), prior corticosteroid failure (yes vs no) and disease duration (<6 years 

vs ≥6 years).  The ERG notes that in Appendix E Tables 149, 150, and 151 an additional 

subgroup of ‘Gender’ is listed for some comparisons in place of disease duration (e.g. Table 

149 local read data for tofacitinib 10 mg and placebo) but the ERG believes this may be an 

error and that these data are likely to be disease duration data.  Overall, across the different 

subgroups investigated, a higher proportion of participants in the tofacitinib groups (5 mg 

and 10 mg) consistently achieved the desired outcome than in the placebo group. 

 

Results from one further potentially relevant subgroup, geographic region, are not reported 

in the CS. 

 

3.3.9 Network meta-analysis results 

In this section we present a summary of the base-case NMA results, with clinical remission 

and clinical response presented together because these were modelled jointly using the 

multinomial probit model described earlier in section 3.1.7.  Results are presented on the 

probit scale (for clinical response and clinical remission) or the logit scale (for mucosal 

healing), as odds ratios and absolute probabilities.  On the probit scale a negative coefficient 

indicates treatment is more effective than placebo whereas an odds ratio greater than one 

indicates that the comparator treatment had a greater treatment effect than placebo (for 

columns headed ‘Comparator vs PBO) or that tofacitinib had a greater treatment effect than 

the comparator (for columns headed ‘TOF vs comparator). The 95% credible interval 

indicates the lower and upper extremes in which the odds ratio is expected to lie with a 
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probability of 95%).  The surface under cumulative ranking curve (SUCRA) value is used to 

rank treatments based on their probability of ranking first through to last among the 

treatment options.  If the SUCRA probability is 0% the treatment always ranks last and if it is 

100% the treatment always ranks first. 

 

3.3.9.1 Summary of NMA results for clinical response and clinical remission 

In the induction phase for the TNFi-naïve population analysis all treatments were included. 

Infliximab had the largest treatment effect on the secondary outcomes of clinical remission 

and clinical response compared to placebo, whilst adalimumab had the smallest effect.  All 

treatments showed strong evidence of benefit over placebo.  In the TNFi-exposed 

population, tofacitinib, adalimumab, and vedolizumab were included. Tofacitinib had the 

greatest treatment effect on clinical remission and clinical response compared to placebo. 

Both tofacitinib 10 mg and vedolizumab 300 mg showed strong evidence of benefit over 

placebo (Table 43).  
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Table 43 Induction Phase base-case NMA results – comparative effects and probabilities of achieving clinical response and clinical 

remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF vs comparator 

Absolute probability 
SUCRA a 

Treatment 
effect, median 

(95% CrI) 
Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) 

Probit scale 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 

TNFi-naïve subgroup 

PBO 
   

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

TOF 10 mg ******************** ***************** **************** 
  

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

INF 10 mg/kg ******************** **************** ***************** ***************** ***************** ****************** ******************** ***** 

ADA 
160/80/40 mg b 

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

GOL 
200/100 mg c 

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

VED 300 mg d ******************* ***************** ***************** **************** **************** ****************** ******************** ***** 

TNFi-exposed subgroup 

PBO 
   

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

TOF 10 mg ******************* ***************** ****************** 
  

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

ADA 
160/80/40 mg b 

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

VED 300 mg d ******************** ***************** ***************** ***************** **************** ***************** ******************* ***** 

Source: CS Table 25 
a based on treatment effect on probit scale. b 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. c 200 mg at week 0, 100 mg at week 2.  d At weeks 
0 and 2. 
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The maintenance phase NMA results for clinical response and clinical remission showed a 

similar pattern to those for the induction phase analyses (Table 44).  In the TNFi-naive 

population, tofacitinib 10 mg had the largest treatment effect on clinical response and clinical 

remission compared to placebo, with all treatments showing strong evidence of benefit over 

placebo. 

*In the TNFi-exposed population, tofacitinib 10 mg also had the largest treatment effect on 

clinical response and clinical remission compared to placebo* 

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

*Table 

44******************************************************************************************************

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

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

 

The NMA results for clinical remission in both the induction and maintenance phases of 

treatment are included in the economic model, with the exception that adalimumab is not 

presented as a comparator for the TNFi-exposed subgroup. 
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Table 44 Maintenance phase base-case NMA results – comparative effects and probabilities of achieving clinical remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF 5 mg vs comparator 

Absolute probability 

SUCRA
 a Treatment 

effect, median 
(95% CrI) 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) 

Probit scale 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 

TNFi-naïve subgroup 

PBO    **************** 
****************

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

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

TOF 
5 mg 

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

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

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

***** 

TOF 
10 mg 

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

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

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

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

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

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

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

***** 

INF 
5 mg/k
g 

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

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

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

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

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

* 
***** 

ADA 
40 mg 
Q2W 

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

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

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

*** 
***** 

GOL 
50 mg 

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

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

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

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

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

*** 
***** 

GOL 
100 mg 

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

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

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

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

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

* 
***** 

VED 
300 mg 
Q8W 

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

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

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

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

*** 
***** 

VED 
300 mg 
Q4W 

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

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

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

*** 
***** 
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C
o

m
p

a
ra

to
r Comparator vs PBO TOF 5 mg vs comparator 

Absolute probability 

SUCRA
 a Treatment 

effect, median 
(95% CrI) 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) 

Probit scale 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 
Clinical 

response 
Clinical 

remission 

TNFi-exposed subgroup 

PBO    ****************
* 

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

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

TOF 
5 mg 

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

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

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

TOF 
10 mg 

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

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

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

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

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

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

ADA 
40 mg 
Q2W 

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

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

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

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

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

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

VED 
300 mg 
Q8W 

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

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

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

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

VED 
300 mg 
Q4W 

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

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

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

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

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

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

Source: CS Table 26 
a based on treatment effect on probit scale 
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3.3.9.2 Summary of NMA results for Mucosal healing 

Mucosal healing was a key secondary outcome for the OCTAVE Induction 1 and 2 trials and 

the OCTAVE Sustain trial.  This outcome is not included in the economic model. 

 

In the induction phase for the TNFi-naïve subgroup all treatments showed strong evidence of 

benefit over placebo at achieving mucosal healing.  Infliximab had the largest treatment 

effect on mucosal healing compared to placebo and adalimumab had the lowest.  In the 

TNFi-exposed subgroup, tofacitinib 10 mg had the largest treatment effect compared to 

placebo (Table 45).  

 

Table 45 Induction phase base-case NMA results – comparative effects and 

probabilities of achieving mucosal healing 

Comparator 

Comparator vs PBO 
TOF vs 
Comparator Absolute 

probability, 
median (95% 
CrI) 

SUCRA 
Treatment 
effect, median 
(95% CrI) 
Logit scale 

Odds ratio, 
median (95% 
CrI) 

Odds ratio, 
median (95% 
CrI) 

TNFi-naïve subgroup 

PBO   **************** ******************** **** 

TOF 10 mg ***************** ****************  ******************** ***** 

INF 10 mg/kg **************** ***************** ***************** ****************** ***** 

ADA 
160/80/40 mg 

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

GOL 
200/100 mg 

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

VED 300 mg ***************** ***************** **************** ******************** ***** 

TNFi-exposed subgroup 

PBO   ***************** ****************** ***** 

TOF 10 mg ***************** *****************  ******************* ***** 

ADA 
160/80/40 mg 

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

VED 300 mg ****************** **************** ***************** ******************* ***** 

Source: Appendix D.1.3.5.2.2. Table 109 (doses have been added by the ERG based on CS Table 

25) 

 

In the maintenance phase for the TNFi-naïve subgroup tofacitinib 10 mg had the greatest 

effect on mucosal healing in comparison to placebo.  Infliximab and adalimumab had the 

smallest effects on mucosal healing in comparison to placebo.  The remaining treatments, 

golimumab and vedolizumab, showed strong evidence of benefit over placebo in mucosal 

healing. In the TNFi-exposed subgroup vedolizumab had the greatest effect on mucosal 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

117 

 

healing, with tofacitinib (5 mg and 10 mg) also providing greater benefit than placebo (Table 

46). 

 

Table 46 Maintenance phase base-case NMA results – comparative effects and 

probabilities of achieving mucosal healing 

 

Comparator 

Comparator vs PBO 
TOF vs 

comparator Absolute 

probability, 

median (95% 

CrI) 

SUCRA 
Treatment 

effect, median 

(95% CrI) 

Logit scale 

Odds ratio, 

median (95% 

CrI) 

Odds ratio, 

median (95% 

CrI) 

TNFi-naïve subgroup 

PBO   ****************** ***************** **** 

TOF 5 mg ************** ******************  ******************* ***** 

TOF 10 mg ***************** ****************** **************** ***************** ***** 

INF ****************** ************** ***************** ******************* ***** 

ADA ****************** **************** **************** ******************* ***** 

GOL 50 mg **************** ***************** ***************** ******************* ***** 

GOL 
100 mg 

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

VED Q8W ***************** ***************** ***************** ******************* ***** 

VED Q4W *************** ****************** **************** ******************* ***** 

TNFi-exposed subgroup 

PBO   ***************** ******************* **** 

TOF 5 mg ***************** *****************  ***************** ***** 

TOF 10 mg **************** ****************** ***************** ******************* ***** 

ADA ***************** ***************** ***************** ***************** ***** 

VED Q8W ***************** ****************** **************** ***************** ***** 

VED Q4W ***************** ****************** ***************** ******************* ***** 

Source: Appendix D.1.3.5.2.2. Table 110 

 

3.3.9.3 NMA sensitivity analyses 

The company conducted sensitivity analyses to test the impact of the following factors on 

NMA outcomes: 

- Studies in which the majority of participants were Asian were excluded.  These 

studies were Suzuki 2014, Mshimesh 2017, Jiang 2015, Kobayashi 2015 and Pursuit 

J.  The CS does not provide an explanation for excluding Asian studies, but states 
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that this “sensitivity analysis is aligned with the base-case assumptions made in the 

NMA supporting TA329”. 

- Centrally read endoscopic subscores (instead of locally-read subscores) were 

analysed for the clinical response, clinical remission and mucosal healing outcomes. 

- TNFi-failure subgroup: this sensitivity analysis limited the data from the OCTAVE 

trials and the ULTRA 2 trial to patients who had prior TNFi failure (i.e. a subset of the 

base case data which included all patients with prior TNFi-exposure) 

- Overall ITT analysis: data were not divided into two subgroups by TNFi-exposure 

status but instead an overall analysis was conducted regardless of prior TNFi-

exposure status. 

 

Condensed versions of results tables for these sensitivity analyses are presented in 

Appendix 2 of this report and are available in full in CS Appendix D.1.3.5. 

 

On the whole the NMA results were relatively robust to the changes made in the sensitivity 

analyses described above.  

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

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

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

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

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

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

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

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

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

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

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

The ERG notes that for the sensitivity analyses using data from the TNFi-failure population, 

******************************************************************************* (CS Table 28). 

 

3.3.10 Summary of adverse events 

3.3.10.1 Adverse events in the OCTAVE research programme 

The CS presents safety data in patients with moderate to severe ulcerative colitis from the 

Phase II trial, the two OCTAVE Induction trials, the OCTAVE Sustain trial and the OCTAVE 

Open extension study. In total, tofacitinib has been evaluated in 1157 patients with ulcerative 
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colitis, equivalent to 1986 patient-years of tofacitinib exposure with a maximum of 4.4 years 

of treatment (CS section B.2.10).  

 

The CS classifies adverse events as: common adverse events; serious adverse events; 

adverse events leading to discontinuation; and adverse events of special interest (CS 

section B.2.10 and CS Table 29). In CS Appendix F, adverse events are also classified as 

being treatment-emergent, although the data presented for the overall frequencies of serious 

adverse events and treatment-emergent serious adverse events in the OCTAVE Induction 

and OCTAVE Sustain trials are identical (see Table 47). The CS lists adverse events of 

special interest as being infections (in general), herpes zoster infections, malignancies, 

gastrointestinal perforations and cardiovascular events, but does not give an explicit 

rationale. The company presents data on a wide range of adverse events (CS Appendix F), 

but the only adverse events that inform the economic analysis are serious infections 

(discussed further below). The CS presents less detailed information on adverse events for 

the Phase II trial and the OCTAVE Open extension study than for the OCTAVE Induction 

and Sustain trials. Where data are available, we have summarised the frequency of the main 

classes of adverse events for the Phase II and Phase III trials in Table 47 and for the 

OCTAVE Open study in Table 48. 

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

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

Overall incidence of adverse events  

The proportion of patients with of adverse events of any type ranged from 42% to 80% 

across the Phase II and Phase III trials, being highest in the OCTAVE Sustain trial 10 mg 

tofacitinib arm. Rates of any adverse event were broadly similar for the tofacitinib and 

placebo arms within each trial (Table 47 and Table 48). The most frequent specific adverse 

events were worsening ulcerative colitis, nasopharyngitis, arthralgia, and headache.   

 

Serious adverse events 

Serious adverse events affected fewer than 10% of patients in the tofacitinib trials, ranging 

from 3% in the 10 mg tofacitinib arm of OCTAVE 1to 8% in the placebo arm of OCTAVE 2 

(Table 47), and ***************************************************** of the OCTAVE Open study 

(Table 48). The most frequent serious adverse event was ulcerative colitis and most serious 

adverse events were related to ulcerative colitis (CS section B.2.10.3).  

 

Infections 

The frequency of any infections ranged from 15% to 40% across the Phase II and Phase III 

trials, and was highest (24% to 40%) in the OCTAVE Sustain trial (Table 47). In addition to 
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nasopharyngitis, a range of other types of infection occurred but most of these each affected 

≤2% of patients (CS Tables 156 to 158). The only type of infection (besides nasopharyngitis) 

that occurred in ≥5% of patients was Herpes zoster, which affected 5.1% of patients in the 

tofacitinib 10 mg arm of the Sustain trial (<5% in all other trial arms).  

 

Most infections were mild or moderate in severity (CS section B.2.10.5). Serious infections 

were uncommon, affecting a maximum of only 2 patients in any trial arm (≤2%). Serious 

infections occurred only in the tofacitinib arm within each trial, with the exception of OCTAVE 

Sustain where 2 patients in the placebo arm had serious infections. The CS lists the specific 

serious infections that occurred in the OCTAVE Induction and Sustain trials but does not 

specify those which occurred in the Phase II trial (n=2) or the OCTAVE Open study (n not 

reported). The patients who had serious infections in OCTAVE 1 (n=6), OCTAVE 2 (n=1) 

and OCTAVE Sustain (n=5) are notable in that they each had a different type of infection, 

i.e. no individual type of serious infection occurred in more than one patient (CS Table 162).  

 

CS Table 168 summarises the incidence of serious adverse events that have occurred in 

tofacitinib-treated patients across the company’s clinical research programme on ulcerative 

colitis. The data show that 

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

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

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

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

******************************************.  

 

Discontinuation due to adverse events 

The frequency of adverse events leading to discontinuation ranged from 2% to 8% in the 

Phase II trial and OCTAVE Induction trials, but was higher in the OCTAVE Sustain trial (9% 

to 19%) (Table 47). The most common reason for discontinuation was worsening ulcerative 

colitis (CS section B.2.10.4).  

 

Adverse events of special interest 

The CS is slightly inconsistent in the reporting of adverse events of special interest, since 

infections and Herpes zoster are not listed under adverse events of special interest in CS 

Table 29, although they are reported elsewhere in the table. Where reported, adverse events 

of special interest affected a maximum of 3 patients in any trial arm.  
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Abnormal laboratory test results 

The CS tabulates, but does not comment on, selected abnormal laboratory test results 

relating to cholesterol and triglyceride metabolism, and also reports the frequency of 

abnormal creatine kinase results. Monitoring cholesterol and other lipid parameters is 

recommended in the SmPC due to known short-term effects of tofacitinib on these.10 The CS 

does not report whether any other laboratory test results (e.g. relating to liver or renal 

function) were abnormal, although the SmPC lists abnormal liver function tests as being a 

possible uncommon adverse event.10 Overall, 5% to 27% of patients in the Phase II and 

Phase III trials had elevated total cholesterol (>1.3 x the upper limit of normal [ULN]) and 8% 

to 31% of patients had elevated low-density lipoprotein (>1.2 x ULN), with the rates being 

consistently higher in the tofactinib than placebo arms (Table 47). A smaller proportion of 

patients had abnormalities in high-density lipoprotein (1% to 9%) and triglycerides (0% to 

8%) without a consistent within-trial difference between arms. The proportion of patients with 

elevated creatine kinase ranged from 2% to 28% and was higher in the tofacitinib than 

placebo arms in OCTAVE 1 and OCTAVE Sustain, but not in OCTAVE 2 (not reported for 

the Phase II trial).  

 

Malignancies 

The CS reports the frequency of malignancies across the company’s tofacitinib ulcerative 

colitis research programme (total 1157 patients), divided into non-melanoma skin cancer and 

all other malignancies (CS Table 30). In total, 15 patients (1.3%) had non-melanoma skin 

cancer and 13 patients (1.2%) had a malignancy other than non-melanoma skin cancer. The 

company comments that a potential elevated risk of non-melanoma skin cancer was 

identified during the ulcerative colitis clinical trial programme compared to the company’s 

rheumatoid arthritis trial programme, which likely reflects an increased malignancy risk in 

patients who have inflammatory bowel disease. However, the CS also states that the draft 

SmPC includes effective routine risk minimisation measures (CS section B.2.13.1). We note 

that the licensed indication for tofacitinib in rheumatoid arthritis is different to that in 

ulcerative colitis,10 [e.g, tofacitinib is often administered with methotrexate, and at a different 

daily dose], so comparisons between the ulcerative colitis and rheumatoid arthritis trials 

programmes should be made with caution. 

 

Mortality 

The CS reports that there were 5 deaths across the OCTAVE programme (CS section 

B.2.10.6). These were: 1 death in the tofacitinib arm of OCTAVE 1, caused by dissecting 

aortic aneurysm, assessed as unrelated to the study drug; and 4 deaths in OCTAVE Open, 

all in the 10 mg tofacitinib group. Three of the deaths in the OCTAVE Open study occurred 
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>28 days after the last dose of tofacitinib and were due to malignancies. The remaining 

patient had died of hepatic angiosarcoma, in which tofacitinib was considered to have played 

a contributory role.  
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Table 47 Summary of adverse events in the tofacitinib Phase II and Phase III trials 

Adverse event (AE) 

Phase II trial OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain 

TOF 10 mg 

(N=33) 

PBO 

(N=48) 

TOF 10 mg 

(N=476) 

PBO 

(N=122) 

TOF 10 mg 

(N=429) 

PBO  

(N=112) 

TOF 5 mg 

(N=198) 

TOF 10 mg 

(N=196) 

PBO 

(N=198) 

Any AE, n (%) 14 (42) 23 (48) 269 (57) 73 (60) 232 (54) 59 (53) 143 (72) 156 (80) 149 (75) 

Serious AE, n (%) 2 (6) 4 (8) 16 (3) a 5 (4) a 18 (4) a 9 (8) a 10 (5) a 11 (6) a 13 (7) a 

Most frequent AE, n (%) b  

      Worsening ulcerative colitis 2 (6) 9 (19) 11 (2) 5 (4) 13 (3) 6 (5) 36 (18) 29 (15) 71 (36) 

   Nasopharyngitis  1 (3) 1 (2) 34 (7) 9 (7) 21 (5) 4 (4) 19 (10) 27 (14) 11 (6) 

     Arthralgia 2 (6) 0  14 (3) 6 (5) 11 (3) 6 (5) 17 (9) 17 (9) 19 (10) 

     Headache 3 (9) 2 (4) 37 (8) 8 (7) 33 (8) 9 (8) 17 (9) 6 (3) 12 (6) 

Infections, n (%) 

   Any infection c 9 (27) 7 (15) 111 (23) 19 (16) 78 (18) 17 (15) 71 (36) 78 (40) 48 (24) 

   Serious infection 2 (6) 0 6 (1) 0 1 (0.2) 0 2 (1) 1 (1) 2 (1) 

   Herpes zoster 1 (3) 0 3 (1) 1 (1) 2 (1) 0 3 (2) 10 (5) 1 (1) 

AE leading to discontinuation, n (%) d 1 (3) 4 (8) 18 (4) 2 (2) 17 (4) 8 (7) 18 (9) 19 (10) 37 (19) 

AE of special interest, n 

   Intestinal perforation  Not reported 1 0 0 1 0 0 0 

   Cancer other than non-melanoma  

   skin cancer  

Not reported 0 0 0 0 0 0 1 e 

   Non-melanoma skin cancer  Not reported 1 0 1 0 0 3 1 

     Cardiovascular events  Not reported 2 0 2 0 1 1 0 

Abnormal laboratory test results, n (%) f 

   N for laboratory data 33 48 471 122 424 111 198 195 198 

   Total cholesterol >1.3× ULN 8 (24) 5 (10) 80 (17) 11 (9) 73 (17) 6 (5) 54 (27) 44(23) 16 (8) 

   Low-density lipoprotein >1.2× ULN 9 (27) 4 (8) 91 (19) 11 (9) 92 (22) 12 (11) 62 (31) 55 (28) 37 (19) 

   High-density lipoprotein <0.8× LLN 3 (9) 2 (4) 6 (1) 2 (2) 7 (2) 1 (1) 9 (5) 3 (2) 12 (6) 

   Triglycerides >1.3× ULN 2 (6) 0 15 (3) 1 (1) 12 (3) 2 (2) 9 (5) 15 (8) 7 (4) 

   Creatine kinase >2× ULN  Not reported 
45 (10) 

(n=474) 

2 (2) 

 

40 (9) 

(n=425) 

10 (9)  

 

37 (19) 

 

54 (28) 

n=195 

14 (7) 

 

Addition or increase in dose of lipid 

lowering agent, n (%) 
Not reported 4 (1) 0 2 (1) 1 (1) 2 (1) 8 (4) 3 (2) 

Source: CS Tables 29 ad 166 and the Phase II trial publication. 

a The CS reports that these data are serious AE (CS Table 29; not marked as confidential) and also 

reports that these same data are treatment-emergent serious AE (CS Tables 159-161; marked as 

academic in confidence). 
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b The four most frequent adverse events in OCTAVE Sustain.  

c Reported as “adverse effects from infection” (CS Table 166). 

d Including patients who discontinued treatment because of worsening ulcerative colitis.  

e Invasive ductal breast carcinoma.  

f Laboratory data were missing for some patients. 

 

 

*Table 48 Summary of treatment-emergent adverse events in OCTAVE Open  

*Adverse event (AE) Tofacitinib 5 mg 

******* 

Tofacitnib 

10 mg******** 

Total 

******* 

Number of AE *** **** **** 

Patients with AE, n (%) ********** ********** ********** 

Patients with serious AE, n (%) ******** ********* ********* 

Patients with severe AE, n (%) ******* ******** ******** 

Patients discontinued due to AE, n (%) ******* ********* ********* 

Patients with dose reduced or temporary 

discontinuation due to AE, n (%) 

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

Source: CS Table 167  

Except for the number of AE, subjects were counted only once per treatment in each row. 

 

3.3.10.2 Adverse events NMA 

Three safety outcomes were analysed by NMA: discontinuations due to adverse events; 

serious adverse events; and serious infections.  Only data from the serious infections NMA 

contribute to the economic model.  As stated in section 3.1.7, safety outcomes were 

analysed only for the induction phase of the included studies and with data for TNFi-exposed 

and TNFi-naïve subgroups combined in one analysis. 

 

Discontinuation due to adverse events does not contribute to the economic model.  

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

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

************************************************************************* (Table 49). 
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Table 49 Induction phase base-case NMA results – comparative effects and 

probabilities of discontinuing due to AEs 

Comparator Odds ratio, median (95%CrI) Absolute 

probability 

median (95% CrI) 

SUCRAa 

Comparator vs 

PBO 

TOF vs 

comparator 

PBO  ***************** ****************** ***** 

TOF 10 mg *****************  ****************** ***** 

INF 10 mg/kg ***************** **************** ****************** ***** 

ADA 

160/80/40 mg b 
***************** **************** **************** ***** 

GOL 

200/100 mg c 
***************** ****************** ************** ***** 

VED 300 mg d ************** ******************* *************** ***** 

Source: CS Table 32 
a Based on treatment effect on probit scale. b 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 

and 6. c 200 mg at week 0, 100 mg at week 2.  d At weeks 0 and 2. 

 

Serious adverse events do not contribute data to the economic model.  

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

Table 50*********************************************************************************** 

 

Table 50 Induction phase base-case NMA results – comparative effects and 

probabilities of serious AEs 

Comparator Odds ratio, median (95%CrI) Absolute 

probability median 

(95% CrI) 

SUCRAa 

Comparator vs 

PBO 

TOF vs 

comparator 

PBO  ***************** ****************** ***** 

TOF 10 mg *****************  ****************** ***** 

INF 10 mg/kg ***************** ***************** ****************** ***** 

ADA 

160/80/40 mg b 
***************** ***************** ****************** ***** 

GOL 

200/100 mg c 
***************** ***************** *************** ***** 

VED 300 mg d **************** **************** ***************** ***** 

Source: CS Table 33 
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a Based on treatment effect on probit scale. b 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 
and 6. c 200 mg at week 0, 100 mg at week 2.  d At weeks 0 and 2. 

 

Serious infections are included in the economic model.  

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

*************Table 

17******************************************************************************************************

********************************************************************************* (Table 51). 

 

Table 51 Induction phase base-case NMA results – comparative effects and 

probabilities of serious infections 

Comparator Odds ratio, median (95%CrI) Absolute probability 

median (95% CrI) 

SUCRAa 

Comparator vs 

PBO 

TOF vs 

comparator 

PBO  ***************** **************** ***** 

TOF 10 mg *****************  **************** ***** 

INF 10 mg/kg ****************** ***************** **************** ***** 

ADA 

160/80/40 mg b 
****************** ************** **************** ***** 

GOL 

200/100 mg c 
*************** ******************* **************** ***** 

VED 300 mg d *************** ******************* **************** ***** 

Source: CS Table 34 
a Based on treatment effect on probit scale. b 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 
and 6. c 200 mg at week 0, 100 mg at week 2.  d At weeks 0 and 2. 

 

3.4 Overall summary of clinical effectiveness evidence 

The systematic review of clinical effectiveness evidence in the CS identified four RCTs of 

tofacitinib as a treatment for people with moderately to severely active ulcerative colitis.  One 

is a Phase II dose finding study (in which only one arm received the licensed 10 mg BID 

dose), two were identical Phase III RCTs of tofacitinib as an induction therapy (OCTAVE 

Induction 1 and OCTAVE Induction 2), and the fourth was an RCT of tofacitinib as a 

maintenance therapy (OCTAVE Sustain).  In all four trials the comparator was placebo.  The 

OCTAVE clinical trial programme followed a re-randomisation design in which participants 

who had been randomised into one of the two induction phase trials (OCTAVE 1 or OCTAVE 

2) and who had achieved a response to 8-weeks of induction therapy were eligible to be re-

randomised into the 52-week OCTAVE Sustain trial. 
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In addition to the four tofacitinib RCTs there is also an ongoing open label extension study 

(OCTAVE Open) which all participants in the OCTAVE trial programme are eligible to enter. 

 

The focus in the CS is on the two Phase III induction therapy RCTs (OCTAVE 1 and 

OCTAVE 2) and the maintenance therapy RCT (OCTAVE Sustain) which provide the bulk of 

the evidence presented in the CS. 

 

The ERG judged the two OCTAVE Induction trials to be at a low risk of the five types of bias 

assessed.  The OCTAVE Sustain trial and the Phase II trial could be at risk of attrition bias 

as a result of unbalanced dropouts between the tofacitinib and placebo arms but appear to 

be at a low risk of bias for the other four types of bias assessed.  Overall the studies appear 

to have been well conducted.  The main clinical effectiveness outcomes reported in the CS 

are remission (primary outcome), mucosal healing, sustained corticosteroid-free remission 

(OCTAVE Sustain only), clinical remission, and clinical response.  Health related quality of 

life outcomes (both generic and disease specific) and adverse events were also reported. 

 

The company’s systematic review had broad inclusion criteria to enable the identification of 

evidence not only for tofacitinib but also for relevant comparators.  It identified 21 RCTs in 

total, the four tofacitinib RCTs plus 17 RCTs, most of which compared an active treatment to 

placebo. In the absence of direct head-to-head comparisons between active treatments, 

these studies could potentially be used in NMA. 

 

Key clinical effectiveness outcomes within the OCTAVE trials were based on components of 

the Mayo Score.  One of the four components to the Mayo score, ‘Endoscopic findings’, was 

assessed both locally (by the study site investigator) and centrally (from a video recording).  

Results including this component of the Mayo score were reported separately using the local 

or the central read of the endoscopic data. 

 

Remission, as opposed to clinical remission, was the primary outcome of the OCTAVE 

induction and maintenance trials but this outcome did not contribute to economic modelling.  

At week 8 the mean differences between tofacitib and placebo in OCTAVE 1 and 2 were in 

favour of tofacitinib and statistically significant regardless of whether central read or local 

read data were used.  Results using local read data were less conservative regarding the 

effectiveness of tofacitinib than those using central read data.  A similar effect of tofacitinib 

was observed in the OCTAVE Sustain trial for both the 5 mg and 10 mg tofacitinib 
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SUPERSEDED – SEE ERRATUM 

maintenance doses, with the percentage difference in comparison to placebo being greater 

for the 10 mg tofacitinib dose at week 52.  

 

Mucosal healing was designated a key secondary outcome for the OCTAVE trials. A greater 

proportion of participants in the tofacitinib group achieved mucosal healing at week 8 in 

comparison to the placebo group in both OCTAVE 1 and OCTAVE 2 and the differences 

versus placebo were statistically significant for both central and local read data.  In the 

OCTAVE Sustain maintenance trial, statistically significant differences in both mucosal 

healing at week 52 and sustained mucosal healing at weeks 24 and 52 were reported for the 

5 mg and 10 mg tofacitinib maintenance doses in comparison to the placebo arm of the trial. 

 

Sustained corticosteroid-free remission among those in remission at baseline (a further key 

secondary outcome) in the OCTAVE Sustain trial, was statistically significantly greater in the 

tofacitinib 5 mg and 10 mg arms than in the placebo arm. 

 

Clinical remission, which has a very similar definition to the primary outcome of remission, 

contributed data to the economic model via the NMA.  Due to the similarity of outcome 

definition the results from the OCTAVE trials were almost identical to those reported above 

for remission, favouring tofacitinib. 

 

The outcome of clinical response also contributes data to the economic analysis via NMA.  

The percentage difference between the tofacitinib group and the placebo group in favour of 

tofacitinib was statistically significant in both OCTAVE induction trials and the OCTAVE 

Sustain maintenance trial and for both the central and locally read data. 

 

HRQoL was reported using both generic (EQ-5D and SF-36) and disease specific (IBDQ 

and WPAI-UC) instruments.  Results showed HRQoL was typically improved by tofacitinib 

treatment; however, for some HRQoL measures we are uncertain about the impact of the 

missing data.  Data from the EQ-5D-3L do not inform the base-case economic model but 

were included in a scenario analysis. 

 

Subgroup analyses focused on results according to prior TNFi-exposure. Note that this is a 

more restricted subgroup than that of prior biologic therapy (which would also include other 

biological therapies such as vedolizumab) which is listed in the NICE scope.  The OCTAVE 

trials were not powered to test the statistical significance of subgroup analyses so the results 

should be interpreted cautiously.  Overall, the results were consistent regardless of prior 

TNFi-exposure status. 
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Safety data for tofacitinib in patients with moderate to severely active ulcerative colitis comes 

from the Phase II tofacitinib trial, the two OCTAVE Induction trials, the OCTAVE Sustain trial 

and the ongoing OCTAVE Open extension study.  In total tofacitinib has been evaluated in 

1157 patients with ulcerative colitis with a maximum exposure to tofacitinib of 4.4 years. 

 

Rates of adverse events of any type were broadly similar for the tofacitinib and placebo arms 

within each trial.  Serious adverse events affected fewer than 10% of patients in the 

tofacitinib trials.  The most frequent serious adverse event was ulcerative colitis, and most 

serious adverse events were related to ulcerative colitis. 

 

Serious infections were uncommon, affecting a maximum of only 2 patients (≤2%) in any trial 

arm and occurred only in the tofacitinib arm within each trial, with the exception of OCTAVE 

Sustain where two patients in the placebo arm had serious infections.  As previously noted, 

data on serious infections was included in the economic model. 

 

There were five deaths across the OCTAVE trials programme and tofacitinib was considered 

to have played a role in one of these (the death of a patient with hepatic angiosarcoma). 

 

Overall, and in comparison with evidence from the use of tofacitinib in patients with 

rheumatoid arthritis, no new safety signals were identified. 

 

NMA was used to compare tofacitinib to other potential treatment options where there was 

available evidence.  Analyses were conducted for the outcomes of clinical response, clinical 

remission, mucosal healing and safety (discontinuations due to AEs, serious AEs, serious 

infections).  Of these outcomes, clinical response, clinical remission and serious infections 

contributed data to the economic model and results for these outcomes are summarised 

below. 

 

Heterogeneity was present among the studies available to include in NMA.  There were 

differences in study design (re-randomised design as for the OCTAVE trial programme 

versus treat-through design in which participants entering the maintenance phase of a study 

remain in the arm they were allocated to during the induction phase of the study) and some 

patient characteristics (TNFi-exposure status, disease duration, studies in predominantly 

Asian patients). 
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Separate analyses by NMA were undertaken for the induction and maintenance phases of 

treatment.  In addition, to reduce heterogeneity, NMAs were conducted separately for the 

TNFi-naïve and TNFi-exposed populations (Table 11).  An adjustment was also made to the 

outcomes from studies with a treat-through design to try to better align these outcomes with 

those from studies with a re-randomised design. 

 

Because clinical response and clinical remission are correlated outcomes (both are based 

on Mayo score data) the company used a multinomial probit model which maintained the 

correlation between these outcomes.  A binomial logit model was used for the safety 

outcomes.  Fixed and random effects models were conducted and sensitivity analyses were 

also undertaken (using centrally-read rather than locally-read endoscopic subscores; 

exclusion of studies with predominantly Asian patients; using TNFi-failure data instead of 

TNFi-exposed data; and (in response to a clarification question), excluding the Phase II 

tofacitinib trial). 

 

The ERG judged the NMA to be generally well conducted but identified the following issues: 

- Use of the probit scale to model clinical response/clinical remission. Whilst an 

improvement on a previous approach in NICE TA342, the use of a probit model did 

not aid interpretability and readability of the CS.  A multinomial logit model could 

have been considered. 

- Assessment of inconsistency did not examine any potential inconsistency in the 

maintenance TNFi-naïve network between the two-arm and three-arm trial. 

- Exploration of best model fit.  The ERG conducted additional analyses and would 

have made different choices regarding model fit.  In general, for the effectiveness 

outcomes, the ERG would have chosen random effects models as the more 

conservative approach given the known between-study heterogeneity.  In contrast, 

for the safety outcome of serious infections, the absence of any events in the placebo 

arms of the tofacitinib trials caused very wide credible intervals even when the ERG 

investigated a fixed effect model.  The ERG therefore also ran an analysis using a 

frequentist framework for this outcome which allows a value of 0.5 to be added to 

cells when a zero value is present in the input data. 

- Uncertainty around absolute probabilities from baseline models.  To estimate 

absolute probabilities of each event, treatment effects from the NMA were combined 

with an estimate of the placebo (baseline) response from the placebo arms of 

included studies. The ERG was unable to replicate the placebo credible intervals 

used in the probit or logit models.  The company models tended to lead to wider 
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credible intervals compared to our calculations, thus would lead to conservative 

results. 

- Inclusion of the tofacitinib Phase II trial. Results from NMAs for response and 

remission for TNFi-naïve and TNFi-exposed subgroups are similar to the base case 

when the tofacitinib Phase II trial is excluded.  However, results without the Phase II 

trial were not provided for safety outcomes and in this NMA the Phase II trial may 

have had a disproportionate effect on the random effect NMA because of the 

relatively high serious infection rate in the tofacitinib arm of this study. 

- No safety analysis for the maintenance period. The company stated they were 

unable to conduct a NMA for safety outcomes in the maintenance phase.  However, 

the ERG believe this could have been achieved by using the mFAS population of 

OCTAVE sustain. However, the issue of combining studies with treat-through and re-

randomised designs would still remain 

- Lack of adjustment for differing lengths of induction and maintenance periods across 

trials.  The company did not attempt to adjust for differences in lengths of induction 

and maintenance treatment and the ERG is concerned that this could have 

introduced potential bias against those treatments where studies had shorter 

induction phase and benefit those treatments with a shorter maintenance phase. 

- Differences between patient populations in the re-randomised design maintenance 

trials. OCTAVE sustain re-randomised all responders from the OCTAVE induction 

trials to either placebo or tofacitinib treatment.  In contrast, in the three other studies 

with a re-randomised design, only patients who had received and responded to 

active treatment were eligible to be re-randomised into the maintenance phase of the 

study.  In the ERG’s view the base-case may be biased in favour of tofacitinib and it 

would have been useful to have explored the mFAS population for OCTAVE Sustain 

in a sensitivity analysis. 

- Adjustments to treat-through trials.  Although the ERG does not believe the 

adjustments made by the company introduce additional bias, it is nevertheless the 

case that non-responders at the end of the induction phase are ignored (and these 

participants potentially could have become responders by the end of the 

maintenance phase). 

 

In the induction phase for the TNFi-naïve population all treatments showed strong evidence 

of benefit over placebo with infliximab having the largest treatment effect for both clinical 

response and clinical remission.  In the TNFi-exposed population, tofacitinib had the largest 

treatment effect on clinical response and clinical remission compared to placebo. Only 

tofacitinib and vedolizumab showed strong evidence of benefit.  
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In the maintenance phase for TNFi-naive population all treatments showed strong evidence 

of benefit over placebo, with tofacitinib 10 mg having the largest treatment effect on clinical 

response and clinical remission.  In the TNFi-exposed population, tofacitinib 10 mg had the 

largest treatment effect on clinical response and clinical remission compared to placebo. 

Tofacitinib 5 mg, 10 mg and vedolizumab 300mg Q4W and Q8W all showed a strong 

evidence of benefit over placebo.  

 

In the safety analysis, which was only conducted for the induction 

phase**************************************************************************************************

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

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

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

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

**************. 

 

In final summary, the ERG has identified the following key limitations of the evidence 

presented in the CS: 

 All the direct evidence on the effectiveness of tofacitinib is from trials of tofacitinib 

versus placebo.  The majority of evidence for other active treatments also comes 

from placebo controlled trials.  In the absence of direct head-to-head comparisons of 

the available active treatments NMAs were undertaken. 

 Heterogeneity was present among the studies included in the NMAs.  Although the 

company took steps to try and reduce heterogeneity the ERG would have preferred 

random effects models for the effectiveness outcomes. 

 The NMA for serious infections in the induction phase was potentially affected 

disproportionately by the Phase II tofacitinib trial.  In addition, for this outcome the 

placebo arms of the tofacitinib trials experienced zero events.  The ERG would 

therefore have preferred a fixed effects model as a sensitivity analysis for this 

outcome.  However, very wide credible intervals persisted even with a fixed effects 

model and therefore the ERG has run an alternative frequentist analysis to 

investigate the impact of adding a value to cells in analyses where there are no 

events in the tofacitinib or placebo arms. 

 No NMA for safety outcomes was conducted for the maintenance phase. 

 Biases may exist due to differing lengths of induction and maintenance periods 

across trials (with may bias against treatments with shorter induction phases and 
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benefit treatment with shorter maintenance phases), and differences between studies 

with a re-randomisation design (the base-case NMA may be biased in favour of 

tofacitinib). 
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4 COST EFFECTIVENESS  

4.1 Overview  

The company submission includes: 

 A systematic review of published economic evaluations of tofacitinib and other 

therapies for people with moderately to severely active ulcerative colitis (CS B.3.1 

pages 118 to 120 and Appendix G); 

 A description of the methods and results of their model developed to assess the cost-

effectiveness of tofacitinib in relation to the comparators and population specified in 

the NICE scope for this appraisal (CS B.3.2 to B.3.11 pages 120 to 172 and 

Appendices H, I, J and M). 

 

We summarise and critique these elements of the CS in sections 4.2 and 4.3 below and 

present additional work conducted by the ERG in section 4.4, including model validation, 

corrections to the company’s analyses and additional analysis.   

 

All of the results in this chapter include a confidential patient access scheme (PAS) price 

discount that has been agreed for tofacitinib but not an existing confidential PAS discount for 

the comparator vedolizumab.  Results including both PAS discounts are presented in a 

confidential addendum to the ERG report. 

 

4.2 Company’s review of published economic evaluations 

The company conducted a systematic review of the literature to identify economic 

evaluations of tofacitinib or any other therapy for moderately or severely active ulcerative 

colitis. The methods and results of this review are described in section B.3.1 and Appendix 

G of the CS. The ERG considers that the company’s search strategy and inclusion/exclusion 

criteria were appropriate. However, as the search was conducted in October 2017, we 

updated it to identify any more recent relevant publications. 

 

The company included 53 publications, described in Table 175 (CS Appendix G.1.2.2).  The 

main submission focusses on 10 UK studies reported in six full papers25,52-56 and seven 

abstracts57-61 (see Table 35 CS page 120). Three of the full papers reported analyses 

conducted by the Evidence Review Groups for previous NICE technology appraisals: Archer 

et al. (2015)25 and Tappenden et al. (2016)54 relate to TA329 of infliximab, adalimumab and 

golimumab;8 and Essat et al. (2016)53 relates to TA342 of vedolizumab.  A paper by Wilson 
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et al. (2017)62 reported on the cost-effectiveness analysis of vedolizumab compared with 

TNF-alpha inhibitors from the Takeda submission for TA342.  Tsai et al. (2008)55 reported a 

cost-effectiveness analysis of maintenance treatment for infliximab compared with standard 

care based on the ACT I and ACT II RCTs. This analysis was used to inform resource 

utilisation and cost estimates in TA329, TA342 and in this current appraisal – see section 

4.3.6.3 below (page 163).  The final paper identified in the company’s search - Buckland et 

al. (2008)52 - compared high and low dose mesalazine, so is not relevant to the current 

appraisal. 

 

The ERG update search identified two additional publications: a full paper by Wilson et al. 

(2018),62 reporting cost-effectiveness of vedolizumab compared with conventional therapy 

from the Takeda TA342 analysis; and a paper by Wu et al. (2018)63 reporting a cost-utility 

analysis comparing sequenced strategies including conventional therapies, tofacitinib, 

adalimumab, vedolizumab, golimumab and infliximab from a UK and Chinese perspective.  

 

The analysis by Wu et al. indicated that one of the treatment sequences shown in Table 52 

would be optimal in the UK context, depending on the incremental cost-effectiveness ration 

(ICER) threshold. Other sequences gave fewer QALYs for a higher cost than one or more 

alternatives (simple or extended dominance).  At a cost-effectiveness threshold of £30,000 

per QALY gained, the optimal treatment sequence would be adalimumab at first line, 

tofacitinib at second line and then conventional therapy.  

 

Table 52 Non-dominated treatment sequences, UK perspective (Wu et al. 2018)63 

Sequence Cost (£) QALYs ICER (£ per QALY) Comparator 

CT 132,769 10.49 - - 

ADA-CT 134,598 10.71 8,438 CT 

ADA-TOF-CT 153,333 11.67 19,407 ADA-CT 

TOF-ADA-CT 154,216 11.70 30,989 ADA-TOF-CT 

TOF-VED-CT 182,728 12.37 42,511 TOF-ADA-CT 

CT: conventional therapy; ADA adalimumab; TOF tofacitinib; VED vedalimumab 

 

We consider the cost-effectiveness of sequential treatment strategies in exploratory ERG 

analysis, see section 4.3.2.2 below.  
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4.3 Critical appraisal of the company’s submitted economic evaluation 

4.3.1 NICE reference case 

In most regards the company’s economic evaluation follows the NICE reference case and 

the NICE scope for this appraisal (see Table 53). The exception is the company’s exclusion 

of adalimumab, infliximab and golimumab as comparators for patients with prior exposure to 

a TNFi. For this subgroup, clinical response and remission rates are not available for 

infliximab or golimumab, but they are available for adalimumab. Therefore, the company 

could have included adalimumab as a comparator for the TNFi-exposed subgroup. We 

discuss the appropriateness of this comparison in section 4.3.2.2 below. 

 

Table 53 NICE reference case  

Criteria Included? Comment 

Decision problem as in scope  Yes  

Comparators as listed in scope No 

Adalimumab, infliximab 

and golimumab not 

included for people with 

prior TNFi exposure 

Perspective on costs: NHS and PSS Yes  

Costs should relate to NHS and PSS resources 

and should be valued using the prices relevant to 

the NHS and PSS 

Yes  

Perspective on outcomes: All direct health effects, 

whether for patients or, when relevant, carers 
Yes  

Cost utility analysis with fully incremental analysis Yes  

Synthesis of evidence on outcomes based on a 

systematic review 
Yes  

Time horizon: Long enough to reflect all important 

differences in costs or outcomes between the 

technologies being compared 

Yes  

Health effect expressed in QALYs. EQ-5D is 

preferred measure of health related quality of life 
Yes  

Health related quality of life reported directly by 

patients and/or carers. 
Yes  

Preference data from representative sample the 

UK population 
Yes  

An additional QALY has the same weight 

regardless of the other characteristics of the 

individuals receiving the health benefit. 

Yes  

Discount rate: 3.5% pa for costs & health effects Yes  
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4.3.2 Modelled decision problem 

4.3.2.1 Population 

The population in the company model aligns with the NICE scope - people with moderately 

to severely active ulcerative colitis who are either intolerant of, or whose disease has had an 

inadequate response or loss of response to conventional therapy or a TNF-alpha inhibitor.  

 

Subgroup analysis by TNFi exposure 

The scope requests subgroup analysis according to previous treatment with one or more 

biologic drugs. The company base case is presented for two separate subgroups, labelled 

as biologic-naive and biologic-exposed (CS B.3.2.1). They argue that this division is 

appropriate as clinical evidence indicates that prior exposure to biologics is an important 

treatment effect modifier and that patients’ treatment history is a deciding factor in the 

treatment pathway in clinical practice. We agree with this approach but note that labelling the 

subgroups according to ‘biologic’ exposure is misleading, as the NMA results used in the 

model are defined by prior exposure to TNF-alpha inhibitors alone (not vedolizumab).   

 

Analysis for the whole population (ITT NMA) 

The company also presents a scenario analysis using results from an NMA for all patients in 

the induction trials and the re-randomisation responder trials of maintenance therapy (CS 

B.3.7.2.1 and D.1.3.5.1.2). The CS notes that this ‘ITT’ scenario analysis is susceptible to 

heterogeneity in the proportion of patients with prior TNFi exposure in the trials.  In 

particular, the TNFi trials only included TNFi-naïve patients, whereas the vedolizumab and 

tofacitinib trials included a mixture of patients with and without prior TNFi exposure.  The 

company argues that the comparison between tofacitinib and vedolizumab represents the 

‘least confounded’ results from the ITT scenario and they exclude the TNFi drugs from the 

table of cost-effectiveness analysis (Table 63 CS page 156).  

 

We note that there is a high degree of uncertainty over the results of the ITT NMA. In 

particular, the odds ratios for vedolizumab compared with tofacitinib are very close to 1 with 

wide credible intervals: for example, for maintenance therapy with 8-weekly vedolizumab 

compared with daily 5 mg tofacitinib, the estimated odds ratios are  *************************** 

for clinical response and ******************* for clinical remission (CS Table 106 D.1.3.5.1.2).  

The ERG does not consider the company’s ‘ITT’ cost-effectiveness scenario to be reliable 

because of the high level of uncertainty in the underlying NMA. The scenario also omits 

relevant comparators (the TNFi drugs), so does not address the specified decision problem. 

We therefore focus on separate analyses for the two TNFi exposure subgroups in our 
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discussion and additional analysis. This approach is consistent with committee 

considerations in the NICE appraisal of vedolizumab (TA342).9 

 

Baseline characteristics  

In the company model, utility values and mortality rates depend on the age and gender mix 

of the cohort. Assumptions about the distribution of body weight are used to estimate dose 

and hence costs for some medications (infliximab and azathioprine).  The company base 

case assumes the following baseline characteristics for the two subgroups:  

 TNFi-naïve: age 41.1 years, 59.7% male and body weight 74.8 kg  

 TNFi-exposed: age 41.3 years, 58.8% male and body weight 72.6 kg  

 

These characteristics are based on means from the tofacitinib arms in the OCTAVE 

Induction trials, see Table 54. 

 

Table 54 Patient baseline characteristics (OCTAVE Induction trials) 

Subgroup Treatment N Male,  

n (%) 

Age,  

mean (95% CI) 

Weight, kg  

mean (95% CI) 

TNFi-

naive 

Tofacitinib 417 249  (59.7) 41.1 (39.8, 42.4) 74.8 (73.2, 76.4) 

Placebo 104 64  (61.5) 43.2 (40.5, 45.9) 73.7 (70.8, 76.6) 

Total 521 313  (60.1) 41.5 (39.9, 43.2) 74.6 (72.6, 76.5) 

TNFi-

exposed 

Tofacitinib 488 287  (58.8) 41.3 (40.0, 42.6) 72.6 (71.1, 74.1) 

Placebo 130 68  (52.3) 39.4 (36.9, 41.9) 72.3 (69.3, 75.3) 

Total 618 355  (57.4) 40.9 (39.3, 42.5) 72.5 (70.6, 74.4) 

All 

patients 

Tofacitinib 905 536  (58.8) 41.2 (39.9, 42.5) 73.6 (72.1, 75.2) 

Placebo 234 132  (52.3) 41.1 (38.5, 43.7) 72.9 (70.0, 75.9) 

Total 1139 668  (58.6) 41.2 (39.6, 42.8) 73.5 (71.5, 75.4) 

Source: CS Table 36, page 121.  Subgroup and treatment totals estimated by ERG. 

 

We consider it more appropriate to characterise the modelled population using all patients 

randomised in the OCTAVE induction trials, including patients in tofacitinib and placebo 

arms. Furthermore, we note that the small differences between the subgroups may well be 

due to chance – a suggestion that is supported by the observation that the mean age of 

randomised patients in the TNFi-exposed subgroup (40.9 years) is less than that for those in 

the TNFi-naïve subgroup (41.5). This appears counter-intuitive, although clinical advice to 

the ERG is that most exacerbations requiring drug change occur in the first year.  Thus, the 

average of patients in the two subgroups may well be similar. 
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For comparison, the median age at diagnosis of ulcerative colitis in the 2016 RCP audit was 

32 years (interquartile range (IQR) 24 to 45) and the median age at initiation of biologic 

treatment was 39 years (IQR 28 to 52).64  The gender distribution in the audit was 59% 

(529/903), similar to that in the OCTAVE trials.  

 

We consider that the gender mix, initial age and weight of the model cohort should be 

assumed similar for people with and without prior exposure to TNFi drugs. In ERG analysis, 

we assume 59% males, initial age 41 years and weight 73.5 kg, based on means for both 

arms in the OCTAVE Induction trials. We conduct scenario analysis to assess the impact of 

age (28 to 58) and body weight (range 70 kg to 80 kg) on the results. 

4.3.2.2 Comparators 

The model assumes that patients start treatment with tofacitinib or the biologic comparators 

with an induction phase of treatment.  Patients who respond during induction continue to 

receive maintenance treatment with the same drug (with concomitant use of conventional 

drugs) until loss of response or an acute exacerbation requiring surgery. Patients who do not 

respond to induction treatment and those who relapse during maintenance continue to 

receive conventional treatment alone, until planned or emergency surgery, or death.   

 

Inclusion of comparators in economic analysis 

Tables 40 and 41 in the CS (page 130) outline the comparators used in the company’s 

economic analysis: 

 TNFi-naïve subgroup, all comparators specified in the scope (infliximab, 

adalimumab, golimumab, vedolizumab, tofacitinib and conventional therapy (CT));  

 TNFi-exposed subgroup, only vedolizumab, tofacitinib and CT are included.  Cost-

effectiveness is not reported for infliximab, adalimumab or golimumab.  

 

For patients with prior exposure to TNFi drugs, infliximab and golimumab could not be 

included in the company’s NMA due to a lack of trial evidence (CS section B.2.9.2.1).  

However, the TNFi-exposed NMA does include adalimumab, so the company could have 

included adalimumab in the cost-effectiveness analysis for this subgroup.  The CS does not 

give a clear rationale for omitting adalimumab for the TNFi-exposed subgroup. 

 

Clinical experts have advised the ERG that treatment with a TNFi would sometimes be 

considered for a patient with prior exposure to another TNFi. There is a group of patients 

who lose response to first TNFi (usually infliximab) for a variety of reasons, such as 
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pharmacokinetics and anti-drug antibody formation. If they have initially responded and then 

lost response (secondary loss of response) it would be current practice to switch to a second 

line TNFi (in-class switch). Those who do not respond to a first line TNFi (primary non-

responders), and those who lose response with therapeutic serum trough TNFi levels and 

without anti-drug antibody formation, are usually switched out-of-class (e.g. to vedolizumab 

or tofacitinib).  

 

The occurrence of in-class switching is also supported by evidence from the UK IBD Audit: 

21% of patients starting adalimumab (17/83) had previously not responded or been 

intolerant to a TNFi (RCP 2015, page 49).65  

 

The ERG considers that adalimumab is a relevant comparator for at least some patients with 

prior exposure to a TNFi agent.  We therefore include adalimumab in ERG analysis for this 

subgroup. However, we understand that further treatment with a TNFi may not be 

appropriate for all patients in this subgroup. 

 

Drug use and dosage 

SmPC dose regimens and recommendations about when to stop treatment with tofacitinib 

and biologic comparators are set out in Table 38 (CS page 128). This table also summarises 

dose assumptions used for costing in the model, see Appendix M (CS M.1.1) for further 

explanation. Table 38 incorrectly specifies the doses of adalimumab in the model.  Based on 

the licensed dose, patients would receive 160 mg + 80 mg + 2 x 40 mg = 320 mg during the 

8-week induction period and 40 mg x 4 = 160 mg per 8 weeks of maintenance. We confirm 

that the correct doses for adalimumab have been coded in the model.   

 

Dosing and use of conventional drugs are detailed in Table 39 (CS page 129), with further 

explanation in Appendix M (CS M.1.1). CT is assumed to comprise a combination of 

aminosalicylates (balsalazide, mesalazine, olsalazine and sulfalazine), corticosteroids 

(hydrocortisone rectal foam and oral prednisolone) and the immunomodulator azathioprine. 

Clinical advice to the ERG suggests that the company’s assumption of equal usage for the 

four aminosalicylic acid (5ASA) drugs does not reflect UK practice, as mesalazine is much 

more commonly prescribed for this patient group. See section 4.3.6.1 (page 159) below for 

discussion of drug utilisation and costing assumptions. 
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Stopping rules for drug treatment 

 Discontinuation due to lack of response to induction therapy  

CS Table 38 summarises SmPC recommendations about when to stop tofacitinib and 

biologic drug treatment.  These recommendations relate to early assessment of 

response following induction treatment (from 8 to 16 weeks after initiation).  In contrast, 

the clinical trials provide evidence of response at 6 weeks for golimumab and 

vedolizumab and at 8 weeks for other comparators, and the model assumes a fixed 8-

week induction period followed by immediate cessation of treatment for patients whose 

disease does not show a response in this time. If in practice clinicians assess response 

to induction later than 8 weeks, the average cost of induction therapy will be higher than 

that estimated by the company model.  However, effectiveness may also be higher if 

some patients have a late response to induction. The direction and magnitude of the bias 

from assuming a fixed 8-week period of induction for all comparators is unclear.  

 

 Discontinuation due to loss of response during maintenance 

Guidance for the TNF-alpha inhibitors (TA329) and vedolizumab (TA342) recommend 

annual assessment of response, with treatment continuing only if there is clear evidence 

of ongoing benefit. Clinical advice to the ERG is that the benefit of biologic treatment is 

usually considered annually, in line with NICE guidance.  However, treatment would 

usually be withdrawn earlier for patients who lose response, as the patient will seek an 

appointment when symptoms recur or get worse and this will trigger consideration of 

changing or stopping treatment. 

 

The company model applies a constant risk of relapse across each 8-week cycle of 

maintenance, with treatment stopping immediately when patients lose response.  Thus, it 

assumes that maintenance treatment is stopped within 8 weeks of a loss of response. To 

achieve this, all patients on maintenance treatment must have fast access to clinical 

assessment on relapse or be seen routinely every 8 weeks. The company model 

assumes an average of 2 outpatient visits for patients in remission on maintenance 

treatment and 4.5 visits per year for patients with a response but no remission.  

 

The ERG considers that the assumption that treatment will be withdrawn following 

relapse reflects UK practice. However, we have concerns that the costs of monitoring 

and follow-up in the company’s model do not reflect the full cost of ensuring that 

treatment can be withdrawn within 8 weeks of a relapse.  We consider a scenario with 
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additional costs for outpatient visits to enable treatment cessation within 8 weeks of a 

relapse - see section 4.3.6.3 below.    

 

 Trial of withdrawal for patients in stable remission on maintenance treatment  

TA329 and TA342 also recommend a trial of withdrawal for patients with stable 

remission after 12 months of treatment, with the option to restart treatment following 

relapse.  The company model does not reflect these recommendations, as maintenance 

treatment is assumed to continue for as long as patients have a response. We have 

been advised that in practice, patients in sustained clinical remission are more likely to 

continue maintenance treatment, as clinicians and patients are reluctant to stop a drug 

that appears to be working.   

 

 Other causes of treatment discontinuation  

The model assumes that all drug treatment, including conventional therapy, stops after 

emergency or elective surgery.  

 

The only AEs included in the model were serious infections (SI) (see section 4.3.4.2 

below) but the model assumes that treatment continues following SI. The company’s 

NMA of safety outcomes from the induction trials includes discontinuation due to AEs 

(CS B.2.10.8.2 pages 110 to 112).  

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

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

However, these results were not used in the model, as the company argue that this 

would lead to double counting because definitions of adverse events in OCTAVE and 

other trials included worsening of ulcerative colitis, which is already accounted for.  The 

company state that risks of discontinuation due to AE or other causes are low and likely 

to be outweighed by discontinuation due to lack of efficacy (CS B.3.2.5).   

 

Clinical advice suggests that tofacitinib or biological treatment would be temporarily 

withheld following serious infection.  If the drug had been clinically effective prior to the 

infection, withholding the drug until the infection has cleared, and then re-starting the 

drug again would be an option: e.g. for infections such as tonsillitis, pneumonia and 

urinary infections. If the infection was opportunistic or severe, such as disseminated 

herpes virus or meningitis, it is likely that the drug would be permanently stopped. Other 

SAEs likely to result in treatment cessation include malignancy (e.g. lymphoma), a major 

cardiovascular event, severe infusion reactions, drug-induced lupus reactions, 
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hypersensitivity reactions, neurological events (such as demyelination, neuropathy, focal 

neurology) and joint pains. Some rashes also warrant cessation, especially psoriasis-like 

eruptions. Leucopenia would always require dose reduction or temporary cessation.   

 

The ERG considers it likely that including discontinuation due to AE from the NMA in the 

model would cause some degree of double-counting. However, the assumption of no 

discontinuation due to serious infections or other AEs is also unrealistic and likely to 

introduce bias.  

 

Surgical treatment 

Unlike previous NICE TAs for ulcerative colitis - TA329 and TA342 - surgery is not specified 

as a comparator in the scope for this current appraisal. This reflects the TA329 and TA342 

committee conclusions that patients and clinicians would rather avoid or delay surgery 

because of adverse effects on wellbeing, potential for complications and the irreversible 

nature of the intervention that were not captured in the economic evaluations. The company 

model treats elective surgery as an option for patients with moderately to severely active 

ulcerative colitis treated with conventional treatment alone. The model also includes a risk of 

acute exacerbation requiring emergency surgery for patients not in remission (active disease 

or response without remission).  

 

Drug sequencing 

The CS presents results for one line of treatment with tofacitinib or biological comparator, 

followed by CT or surgical treatment. However, the model includes the facility to compare 

scenarios with two lines of active tofacitinib/biological treatment before CT/surgical 

treatment, as in the analysis by Wu et al. (2018) described above (4.2).63  Our clinical 

advisors have indicated that after an initial trial of CT alone, patients with moderately to 

severely active ulcerative colitis would start treatment with a TNFi agent (usually infliximab).  

Patients without a response in the induction phase and those who lose response on 

maintenance treatment would then either switch within-class to another TNFi (adalimumab 

or golimumab) or outside-class (currently vedolizumab).   

 

We conduct scenario analysis to compare the cost-effectiveness of sequenced treatment 

with biologic/tofacitinib for people without prior TNFi exposure, including in-class switching 

(e.g. infliximab-adalimumab), step up (e.g. infliximab-vedolizumab, infliximab-tofacitinib) and 

step-down (e.g. vedolizumab-infliximab, tofacitinib-infliximab) strategies: see 4.4.3.   

 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

144 

 

4.3.3 Model structure 

The company describes the structure and key features of their model in CS Section B.3.2.2. 

The model structure is similar to that in previous ulcerative colitis appraisals TA329 and 

TA342. It is a Markov cohort model, with a cycle length of 8 weeks and patient lifetime 

horizon. The half-cycle correction is not incorporated. Costs and QALYs are discounted at 

an annual rate of 3.5%. The company’s illustration of the model is reproduced in Figure 7. 

 

 

 

Figure 7. Company’s model structure (Figure 31, CS B.3.2.2) 

w/ CC = with colectomy complications; UC = Ulcerative Colitis 

 

The model consists of nine health states, defined by stage of treatment (first line treatment 

with tofacitinib or biologic; conventional treatment; or post-surgery) and level of disease 

control (active UC; clinical response without remission; or remission), which we describe in 

Table 55. The transitions between the health states are further illustrated in Figure 8. 

 

The company summarise key model assumptions and compare against previous ulcerative 

colitis appraisals in Tables 37 and 60 of the CS (pages 126 and 153 respectively). We 

critique of the model features and base case assumptions in section 4.3.7 below. 
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Table 55: Description of the model health states 
 Health states Description 

T
o
fa

c
it
in

ib
 /
 b

io
lo

g
ic

 

1. Active UC 

Patients enter the model with moderately to severely active 

ulcerative colitis following intolerance, inadequate 

response or loss of response to conventional therapy or a 

TNFi-alpha inhibitor.  They commence treatment with an 8-

week induction phase of treatment with tofacitinib or a 

biologic comparator. 

2.Remission 

Of those who respond to induction treatment, a proportion 

attain remission (using clinical definitions of remission and 

response). Patients continue to receive maintenance 

treatment so long as they remain in response. For each 8-

week maintenance cycle, the proportions of patients with a 

response and the proportion of responders in remission are 

estimated from the NMA.  

3.Response only 

C
o

n
v
e

n
ti
o

n
a

l 
tr

e
a
tm

e
n
t 

4.Active UC 

Patients transition to the Active UC state on conventional 

treatment following: 

 Non-response to tofacitinib/biologic induction  

 Loss of response in tofacitinib/biologic maintenance  

For the CT comparator arm, patients start in this state. 

5.Remisson Patients may attain response with or without remission 

while on conventional therapy. Transitions between active 

UC, remission and response only health states continue to 

occur while patients receive ongoing conventional 

treatment. 

6.Response only 

S
u

rg
e

ry
 

Emergency surgery * 

In each model cycle, a proportion of patients who are not in 

remission (health states 3, 4 and 6) require emergency 

surgery due to an acute exacerbation.  

Elective surgery * 
A proportion of patients in the Active UC health state are 

assumed to undergo elective surgery in each cycle.  

7.Post surgery 

without 

complications 

Surgery is associated with perioperative risks of 

complications and mortality.  Patients who survive surgery 

transition to one of two health states: with- or without long-

term complications.  8.Post surgery with 

complications 

 

9.Dead 

Absorbing state; the model accounts for: 

 Death from UC only occurs from surgery 

 Death from other causes (background mortality) 

occurs from all the health states 

    *The model treats surgery as a transient event: it is NOT a health state 
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Figure 8. ERG illustration of patient transition in the model 
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The model uses three sets of input parameters:  

 Clinical inputs that govern rates of response and remission and adverse event rates 

for comparator treatments, as well as the incidence and complication/mortality rates 

for surgery; 

 Utilities for health states and disutilities for adverse events;  

 Resource use and costs for drug acquisition and administration; monitoring and 

follow up, treatment of serious infections and surgery. 

Values and sources of these parameters are summarised in Table 59 of the CS (page 149). 

We discuss and critique the parameter sources in sections 4.3.4, 4.3.5 and 4.3.6 below.  

 

4.3.4 Clinical parameters 

4.3.4.1 Response and remission 

 

Choice of NMA models for economic analysis 

The model uses NMA results to estimate the proportions of patients achieving clinical 

response and clinical remission in the induction and maintenance phases of treatment.  The 

NMA results used in the company base case are reported in Tables 25 and 26 of the CS 

(pages 95 and 96).  These correspond to the economic model inputs shown in Tables 43 

and 45, respectively (CS pages 131 and 134).  

 

See section 3.1.7 for the ERG summary and critique of the NMAs. We highlight key issues 

related to the company’s choice of NMA models to use in their economic analysis. 

 

 Definitions of response and remission  

The model uses locally read clinical response and clinical remission outcomes from 

OCTAVE and other trials (see Table 10 above for outcome definitions). The primary 

outcome for the OCTAVE trials - remission based on centrally-read endoscopic sub-

scores – was not available from other studies in the networks. The company argue 

that local reading is “closer to real-world data”, because clinicians make their own 

assessment of endoscopy results to inform treatment decisions (CS B.2.3.1.2.4). The 

NMA sensitivity analysis of centrally-read outcomes are gives similar results to the 

locally-read analysis. The ERG agrees that locally-read clinical response/remission 

results are most relevant for the economic analysis.   
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 Choice of fixed effects versus random effects 

The company state that their choice of NMA models was based on DIC measures of 

model fit, but that they preferred the simpler fixed effect approach when DIC statistics 

were similar (CS B.2.9.2.1.1).  Table 56 below summarises the NMA models chosen 

for the company base case analysis.   

 

Table 56 Selection of response/remission NMA models 
 

Patient subgroup Induction Maintenance 

Company base 

case 

TNFi-naive Random effects Fixed effects  

TNFi-exposed Fixed effects  Fixed effects  

ERG preference TNFi-naive Random effects  Random effects  

TNFi-exposed Random effects  Fixed effects * 

* Random effects model would not run for the maintenance NMA 

 

The ERG has a general preference for the random effect NMA models, as we believe 

that the fixed effect models may underestimate uncertainty due to heterogeneity 

between the studies.  We test the impact of different NMA models on cost-

effectiveness results in section 4.4.3 below. 

 

 Combination of TNFi-failed and TNFi-exposed subgroups 

The base case NMAs combine outcomes for subgroups defined as TNFi-failed for 

vedolizumab with TNFi-exposed subgroups for tofacitinib and adalimumab (CS Table 

22).  The company conducted a sensitivity analysis for the TNFi-failure subgroup, 

which reduced the probit score for tofacitinib by -0.13 in the induction phase, bringing 

it closer to vedolizumab. (CS Table 28).  They reported that results were not 

available for adalimumab and that the analysis could not be run for the maintenance 

phase. Therefore, the TNFi-failure NMA sensitivity analysis does not provide the 

required input parameters and was not used in the economic model. 

  

The ERG considers that combining results for TNFi-failed and TNFi-exposed 

subgroups is a potential source of bias in favour of tofacitinib. We conduct a scenario 

analysis using a more like-for-like comparison between tofacitinib and vedolizumab, 

using data for the TNFi-failed subgroups from the OCTAVE and GEMINI trials (see 

Table 18 in section 3.1.7 
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Transformation of NMA results to transition probabilities 

Results of the clinical response/remission NMAs were transformed from the probit scale to 

the natural scale and converted to absolute probabilities for use in the model. The probability 

of response is calculated using the P = 1- ɸ(θ) formula, where ɸ is the inverse of the 

cumulative normal distribution and θ is the sum of the probit scores for placebo and active 

treatment.  The probability of remission is calculated using P = 1- ɸ(θ) formula, where ɸ is 

the inverse of the cumulative normal distribution and θ is the sum of the probit scores for 

placebo, active treatment, and remission.   

 

For the induction phase, the proportions of the cohort with active disease, response but no 

remission and remission at the end of the first 8-week model cycle are shown in Table 57 

below, by treatment and TNFi exposure subgroups. 

  

Table 57 Distribution of cohort by health state at end of induction  

 TNFi naïve subgroup TNFi exposed subgroup 

Active 

UC 

Response 

only 

Remission Active UC Response 

only 

Remission 

Adalimumab ***** ***** ***** ***** ***** **** 

Golimumab ***** ***** ***** XXXX XXXX XXXX 

Infliximab ***** ***** ***** XXXX XXXX XXXX 

Tofacitinib ***** ***** ***** ***** ***** ***** 

Vedolizumab ***** ***** ***** ***** ***** ***** 

Conventional ***** ***** ***** ***** ***** **** 

NA, results not available from network meta-analysis 

 

Some further assumptions are needed to calculate 8-week transition probabilities from the 

52-week NMA response/remission rates.  The company describes the approaches taken in 

previous NICE technology appraisals in section B.3.3.1.2 (page 132) of the CS.   

 

 In the TA329 MTA (adalimumab, infliximab and golimumab), the assessment group 

had access to mid-point response and remission data for the maintenance period.25 

They used these data to estimate transition probabilities for two phases of 

maintenance - week 8 to 32 and week 32 to 52. The results are generally more 

favourable for the TNFi drugs in the second period than in the first. 

 In the TA342 STA (vedolizumab), the company used a calibration approach to fit 

transition probabilities to the 52 week NMA results.  This involved applying certain 

constraints, such as that no more than 20% of people with mild disease would enter 
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remission.  This approach was criticised by the TA342 ERG for using arbitrary 

constraints and assumptions. 

In the present appraisal, the company note that they considered both of these approaches, 

but without success: due to a lack of mid maintenance period results for some comparators; 

and a failure to accurately predict the target data with calibration. 

 

Instead, the company take a simpler approach by assuming constant risks within and 

beyond the one-year trial data.  The probability of loss of response is calculated from the 

probability of no response over 52 weeks from the NMA (1 minus the probability of 

response), adjusted to the 8-week model cycle.  Members of the cohort who maintain a 

response in each cycle are then split between remission and response only health states 

using a fixed proportion (the ratio of 52-week probabilities of response with and without 

remission). The resulting estimates of the 8-week probabilities of loss of response and the 

proportions of patients in response with and without remission are shown in Table 58. 

 

Table 58 Parameters used to model change of health state during maintenance  

 TNFi naïve subgroup TNFi exposed subgroup 

Probability of 

losing response  

(per 8 weeks) 

Percentage of 

responders in 

remission 

Probability of 

losing response  

(per 8 weeks) 

Percentage of 

responders in 

remission 

Adalimumab ****** ***** ****** ***** 

Golimumab 50mg ****** ***** * * 

Golimumab 

100mg ****** ***** * * 

Infliximab ****** ***** * * 

Tofacitinib 5mg ****** ***** ****** ***** 

Tofacitinib 10mg ****** ***** ****** ***** 

Vedolizumab 

Q8W ****** ***** ****** ***** 

Vedolizumab 

Q4W ****** ***** ****** ***** 

Conventional ****** ***** ****** ***** 

Adapted from CS Table 45 page 134. 

 

These calculations are mathematically correct, but we emphasise that they rely on 

assumptions of a constant risk of loss of response and constant ratio of patients in remission 

and response throughout maintenance treatment. Clinical advice to the ERG is that these 

assumptions might not be realistic.  Experience with TNFi agents suggests that most serious 

exacerbations requiring drug change occur in the first year of treatment. Loss of response 

continues after a year of therapy but tails off in the second and subsequent years. Further, 
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the proportion of patients with a response and in remission is likely to increase over time, 

because responders without remission are more likely to stop or switch therapy (or have 

surgery) whereas those in remission will continue. Thus, the only-responders will tend to 

drop out faster than those in remission.  

 

Similar concerns were raised by the NICE committee for TA329, which noted a discrepancy 

between modelled estimates of treatment duration and expert advice that of patients who 

start a TNFi, one third to one half are expected to continue therapy in the long term 

(paragraph 4.71).8 

 

Results from the OCTAVE Open study are suggestive of similar trends in long-term 

maintenance of response and remission with tofacitinib (CS B.2.6.3.1 and Appendix L Table 

233). 

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

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

**********.   

 

We conclude that the model assumption of constant risk of loss of response for patients on 

maintenance treatment does not reflect clinical experience. Extrapolation of relapse and 

discontinuation rates from the maintenance trials is likely to underestimate the average 

duration of treatment and hence both the costs and QALYs of active treatments. However, it 

is not possible to estimate the net direction of bias in ICERs between comparators, because 

trends in long-term risks may vary between TNFi drugs, vedolizumab and tofacitinib.  

 

4.3.4.2 Adverse events: serious infection rates 

The company conducted three NMAs on safety, based on data from induction phase RCTs, 

as described in sections 3.1.7 above (CS B.2.10.8.1). These include discontinuations due to 

adverse events and incidence of serious adverse events (SAE), but the company model only 

uses results from the serious infection (SI) NMA (CS B.3.3.3).  

 

Exclusion of other serious adverse events 

The company explain that they excluded adverse events other than serious infections 

because the most common SAEs reported in the trials were GI events, events related to 

ulcerative colitis, or “worsening of disease”, which may already be accounted for in the 

model through loss of response and remission, as described above.  
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Advice from our clinical expert suggests that there are other SAEs, such as malignancy and 

cardiac events, which though small in number are significant for patients and incur 

considerable cost to the NHS. This observation is in line with the approach taken in NICE TA 

342 which included TB, malignancy (due to lymphoma), acute hypersensitivity reactions and 

skin site reactions, in addition to SIs.  

 

We agree that there would have been a risk of double-counting the costs and effects of 

ulcerative colitis exacerbations had all SAEs had been included in the model. The omission 

of non-infection SAEs does introduce a risk of bias but given the frequency of these events 

this omission is unlikely to change the cost-effectiveness results.     

 

NMA method for serious infections 

The company applied a binomial logit NMA model to estimate the risk of serious infections in 

the induction trials (CS Table 34 page 111). They chose the random effects model for their 

base case because the DIC statistic was lower than for the fixed effects model. 

 

The company acknowledges substantial uncertainty in the precision of estimates from the SI 

NMA, which gave a very high upper limit to the credible interval for all comparators and for 

tofacitinib in particular because there were no cases of serious infection in the placebo arms 

of the tofacitinib induction trials. The company note that if the credible interval limits for the 

SI risks are used in deterministic sensitivity analysis, this parameter has the greatest impact 

on the ICERs. They argue that this would be misleading and instead apply arbitrary limits 

around the SI risk for tofacitinib of 0% to 50% increase from placebo.  

 

Whilst the ERG agrees that there is considerable uncertainty associated with the risk of 

serious infections, we have reservations about the company’s approach to estimating this 

parameter (discussed in detail in section 3.3.10.2).  Our verification checks indicated an 

even higher level of uncertainty around tofacitinib estimates, and we were unable to replicate 

the company’s base case NMA values. We therefore applied a frequentist NMA approach to 

estimate the risk of serious infection, which we use as a scenario in ERG analysis (details in 

section 4.4.3).  

 

Transformation of NMA results to SI probabilities 

Table 59 shows the probabilities of serious infections used in the company base case, with 

ranges for sensitivity analysis. The probabilities are estimated from incidence during the 

induction phase (assumed to be 8 weeks), which is assumed to apply to each subsequent 8-

week cycle of maintenance treatment.  Except for the tofacitinib arm, the central estimates 
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from the company’s NMA are similar to the ERG frequentist estimates, but the latter 

approach give more plausible ranges of uncertainty. 

 

Table 59 Probabilities of serious infections used in model (per 8-week cycle) 

Treatment 

Company (Bayesian RE) ERG (Frequentist RE) 

Base 

case 

Lower 

limit 

Upper 

limit 

Base 

case 

Lower 

limit 

Upper 

limit 

Placebo ***** ***** ****** 0.67%   

Adalimumab ***** ***** ****** 0.58% 0.08% 4.15% 

Golimumab ***** ***** ****** 0.11% 0.01% 1.25% 

Infliximab ***** ***** ****** 0.44% 0.05% 3.90% 

Tofacitinib * ***** ***** ****** 1.90% 0.29% 12.57% 

Vedolizumab ***** ***** ****** 0.15% 0.01% 1.89% 

* By assumption, the company limits range for tofacitinib sensitivity analysis  

 

The company made a number of assumptions in relation to serious infections.  First, the risk 

of serious infection is assumed to be same regardless of patients’ prior experience of 

treatment with TNFi-agents. The duration of serious infections is also assumed to be the 

same for all comparators: the model applies a disutility for the duration of the 8-week cycle in 

which the infection occurs. These are simplifying assumptions that appear reasonable.  

 

A rather stronger assumption is that the risk of serious infection is constant throughout 

treatment (i.e. probability of SI is same in the induction and maintenance phases and 

regardless of the length of maintenance). The company test this assumption with a scenario 

in which serious infections are only assumed to occur only in the induction phase.  

 

4.3.4.3 Incidence of emergency and elective surgery 

The company conducted a focused search to identify estimates for the probability of 

colectomy and related complications (see CS section B.3.3.2 and CS Appendix M, section 

M.3).  Misra et al. (2016)66 is chosen to inform estimates of the cumulative risks of 

emergency and elective surgery in the base case – see Table 60.The company argues that 

this study is the most appropriate source as it: was based on a retrospective analysis of UK 

Hospital Episode Statistics (HES) for ulcerative colitis with a follow-up of 15 years since 

diagnosis; consisted of a larger and more contemporary cohort; excluded surgery due to 

colorectal cancer and provided a split for elective and emergency surgery rates.  
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Table 60 Colectomy rates used in the base case model 

 Cumulative risks Risk per cycle Value used in the model  

Colectomy 6.9% 0.073% -- 

Elective colectomy 5.5% 0.058% 0.058% 

Emergency colectomy 2.0% 0.021% 0.021% 

Source: Misra et al. 2016 (UK HES Data)66 

 

The CS reports on 3 other studies: Chhaya et al. 2015; Solberg et al. 2009 (used in TA329 

AG model) and Frolkis et al. 2013 (used in TA342).67-69 The Company use estimates from 

Frolkis et al. to inform their sensitivity analysis.  

 

The ERG agrees with the company’s selection of the Misra et al. study for the base case 

estimate of surgery risks. For completeness, we test rates from Chhaya et al. in scenario 

analysis, although we consider it unlikely to influence the results. 

 

4.3.4.4 Colectomy complications and mortality 

Perioperative complications 

In their base case, based on UK Inflammatory Bowel Disease (IBD) 2014 audit, the company 

assumed that 32% of patients who underwent elective surgery and 35% of patients who 

underwent emergency surgery had perioperative complications.64 Although the rates were 

doubled in the sensitivity analysis, they did not influence the base case results.  

 

Post-operative complications 

The company also included an ongoing risk of pouchitis after elective or emergency surgery.  

The base case risk was 1.46% per 8-week cycle, based on a Belgian study by Ferrante et al. 

(2007).26 The risk was varied in company sensitivity analysis based on a Japanese study by 

Suzuki et al (2014) 37. To explore the sensitivity of results to pouchitis risk, we conducted a 

scenario analysis similar to that by Tappenden et al. (2016)54 using a Japanese study by 

Arai et al. (2010)70 which reported overall incidence of early and late complications (see 

section 4.4). It is worth noting that we do not anticipate change in this parameter to have a 

substantial impact on the base case results. 

 

Perioperative mortality 

The company assumed the same perioperative mortality rate for patients undergoing 

elective and emergency surgery. In the base case, the mortality risk per operation was 

estimated to be 2.8% based on the reduction in overall mortality by 19% between round 3 
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and round 4 of the IBD audit.64 Our clinical advisor has noted that although the overall 

surgical mortality may be around 2.8%, emergency surgery will carry a higher risk. The 

ECCO guidelines quote a mortality rate of 5-8% for emergency surgery and <1% for timely 

elective surgery in “specialised centres”. We view the company’s approach of taking an 

average rate across elective and emergency surgery as a reasonable simplification. 

4.3.4.5 All-cause mortality 

The model assumes that ulcerative colitis and treatment does not have any influence on 

mortality, with the exception of perioperative deaths. All-cause mortality risks, adjusted for 

age and gender-mix, for the general population from the UK Life tables are applied to 

patients in pre- and post-surgery states. The same approach was used in the assessment 

group model for TA329, although in TA342 the company applied state-specific relative risks 

to include an excess risk of death due to ulcerative colitis: 1.9 for moderately to severely 

active ulcerative colitis and 1.3 for post-surgery ulcerative colitis states .9  We consider that 

the approach in the current appraisal is acceptable.  Although there are additional mortality 

risks not reflected in the model – e.g. for colorectal cancer – the relative risk estimates are 

likely to include perioperative deaths already accounted for. 

4.3.5 Health related quality of life 

The model includes 7 utility parameters:  

 A baseline utility for people without ulcerative colitis, adjusted for age and gender;  

 4 multipliers to reflect reduced utility (compared with no ulcerative colitis) for the 

health states: 

o Active ulcerative colitis;  

o Clinical response without clinical remission  

o Clinical remission;  

o Post-surgery.  

 A utility multiplier for the effect of surgical complications;  

 And a utility multiplier for the adverse effect of serious infections.     

 

Parameter estimates were obtained from a systematic review of the literature on utility in 

ulcerative colitis (CS B.3.4.3 and Appendix H) and analysis of EQ-5D utility data from the 

OCTAVE trials (CS B.3.4.1 and Appendix M).  

 

Utility estimates from published literature 

The company conducted a systematic search for utility estimates (CS B.3.4.3 and Appendix 

H). We consider that the search strategy was satisfactory. As the search was conducted 
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over six months ago, we updated it, but did not identify any additional relevant studies. The 

company included 115 studies in their review, 44 of which reported EQ-5D utilities (Table 

185, CS Appendix H).  In the main submission, the company focus on 11 published studies 

reporting EQ-5D utility estimates for more than one relevant health state, in addition to 

economic analyses conducted for NICE TA329 (Archer et al. 2016)25 and TA342 (Takeda 

2014)48 (see CS Table 50 B. 3.4.3 page 141). Utility parameters from published sources 

used in the company analysis are shown in Table 61. The company use estimates from 

Woehl et al. (2008)71 in their base case and estimates from Swinburn et al. (2012),72 in order 

to align with previous NICE technology appraisals for ulcerative colitis (TA329 and TA342).   

 

Table 61 Utility parameters from the literature used in model 

Source Health state Utility ERG comments 

Ara & Brazier73 No disease 

 

Initial values 

TNFi-naive 0.8968  

Prior TNFi  0.8960  

 

Declines over time  

Depends on age and gender of 

cohort.  Formula derived from 

Health Survey for England 2003 

and 2006 EQ-5D-3L (n=25,080).  

Regression coefficients not 

included in PSA.  

Woehl et al.71 Active UC 0.4713 Utility multipliers calculated with 

respect to remission state. Used to 

adjust ‘no disease’ in company 

base case.  

Response 0.8736 

Remission 1.0000 

Post-surgery 0.8161 

Swinburn et 

al.72 

Active UC 0.6317 Utility multipliers with respect to 

remission state. Active UC mean 

of ‘severe’ and ‘moderate’ utilities.  

Used in company scenario 

analysis.  

Response 0.8944 

Remission 1.0000 

Post-surgery 
0.6596 

Diamantopoulos 
74  

Serious 

infections 

0.9858 Utility multiplier with respect to 

remission state 

Kosmas (2015) 
75 

Post-surgery 

complication  

0.7889 Utility multiplier with respect to 

post-surgery state 

 

Utility estimates from the OCTAVE trials 

EQ-5D outcomes from the OCTAVE 1 and 2 induction trials and the OCTAVE sustain 

maintenance trial are outlined in CS B.2.6.1.2 and B.2.6.2.2, with further information in Table 

218 (CS L.1.4) and Figures 54 to 61 (CS M.4).  We discuss EQ-5D results from the 

OCTAVE induction and maintenance trials in section 3.3.7 above. To summarise, patients 

randomised in OCTAVE 1 and 2 were given an EQ-5D-3L questionnaire at baseline, 2 and 8 

weeks, and patients in OCTAVE Sustain were given the questionnaire at baseline, 4, 8, 16, 

24, 32, 40 and 52 weeks. Utility scores were calculated using UK preference weights, so are 

consistent with the NICE Reference Case.76  
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The CS reports analysis of EQ-5D data from the OCTAVE Induction trials to assess change 

in utility over time based on final health state at week 8. It is stated that the analysis was 

conducted separately for the TNFi naïve and exposed subgroups, using the full analysis 

dataset and a ‘non-responder imputation method’ (CS M.4). The company concluded that 

this analysis showed ‘homogeneity’ in mean EQ-5D index by final health state, although no 

statistical analysis was presented to support these claims. The company then used simple 

methods to estimate utility parameters from the OCTAVE data, which they used in scenario 

analysis their original submission (see Table 62 below). 

 

Table 62 Simple estimates of health state utilities from OCTAVE EQ-5D data 

Health state N Assumed 

utility 

Assumed range 

(Min-Max) 

Comments / assumption 

Active UC **** ****** ********* Mean of EQ-5D scores at baseline for 

participants in OCTAVE Induction 1 and 

2 trials 

Response 

no 

remission 

** ****** ********* Mean area under EQ-5D curves over one 

year for OCTAVE Sustain participants in 

remission or response-no-remission 

states at end of trial (see CS M.4 Table 

238) 
Remission *** ****** ********* 

Adapted from CS B.3.4.1 Table 49 

 

In response to clarification questions, the company conducted further analysis of OCTAVE 

trial data.  Linear mixed effect models were applied, grouping patients by health state 

(clinical remission, clinical response but not remission, active UC) at the trial endpoints 

(week 8 for OCTAVE 1 and 2, and week 52 for OCTAVE Sustain).  Covariates tested 

included baseline EQ-5D, treatment, prior TNFi exposure, corticosteroid use at baseline, 

geographic region.  We reproduce the results from the company response to clarification 

question B2 in Table 63 below. 

 

The order of health state mean utilities are logical: for each trial dataset, estimates are 

highest for patients in remission and lowest for patients without a response. The company 

note that the mean utility estimates for each health state are higher in the maintenance trial 

than in the induction trials (although the confidence intervals overlap).  This might support 

the view that primary non-responders (participants in the induction trials who had not had a 

response by week 8 and were excluded from the maintenance trial) are different to 

secondary non-responders (participants who started maintenance therapy with a response 

but lost this over the year of follow up). The company use these results to conduct two 

scenario analyses around their base case analysis, see Table 64. However, the company 

emphasise that both these regression-based estimates and their earlier simple estimates of 
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health state utility values do not sufficiently address the difficulties relating to the re-

randomisation design of the OCTAVE Sustain study. 

 
Table 63 Linear mixed model estimates of utility by health state from OCTAVE EQ-5D 

data (reproduced from Table 11 clarification response question B2) 

Efficacy endpoint a 

OCTAVE Induction 1 and 2 

Values at week 8 

OCTAVE Sustain 

Values at week 52 

N b 
Adjusted mean  

(95% CI) c 
N d 

Adjusted mean  

(95% CI) e 

Non-clinical response *** *********************** ** *********************** 

Clinical response (but 

not clinical remission) 
*** *********************** ** *********************** 

Clinical remission *** *********************** *** *********************** 
aEfficacy endpoints are based on NRI and Local Read of Endoscopy. 
b  N = number of subjects with non-missing EQ-5D data at week 8 
c Adjusted mean derived from the linear mixed effects model:  Score = Treatment + Prior treatment with TNFi 

therapy + Corticosteroid use at baseline + Geographic region + Week + Treatment*Week + Baseline EQ-5D with 

subjects as random effect 
d N = number of subjects with non-missing EQ-5D data at week 52 
e Adjusted mean derived from the linear mixed effects model: Score = Treatment + Induction Treatment + 

Baseline Remission Status + Week + Treatment*Week + Baseline EQ-5D with subjects as random effect. 

Abbreviations: CI, confidence interval 

 

Table 64 Additional company scenarios for OCTAVE utility estimates (Clarification 

Response question B2) 

Scenario Health state Induction (first cycle) Maintenance 

1 

Active UC Week 8: ****** Week 8: ****** 

Response 

only 

Week 8: ****** Week 52: ****** 

Remission Week 8: ****** Week 52: ****** 

2 

Active UC Week 8: ****** Week 52: ****** 

Response 

only 

Week 8: ****** Week 52: ****** 

Remission Week 8: ****** Week 52: ****** 

 

The company’s simple and regression-based analyses of EQ-5D data from the OCTAVE 

trials are problematic as sources of utility parameters for the economic model. They are 

relevant to the decision problem and clinical evidence, but the re-randomisation design and 

lack of intermediate assessments of clinical response and remission between week 8 and 

week 52 complicate the interpretation of results.  We therefore agree with the company that 

the utility estimates by Woehl et al. 71 provide a more appropriate source for base case 

parameters that are consistent with previous NICE appraisals for ulcerative colitis.  We use 

these estimates in ERG preferred analyses, but also test scenarios based on the company’s 

OCTAVE analyses and published sources (Swinburn et al.) 72. 
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4.3.6 Resource use and costs 

4.3.6.1 Drug acquisition 

The assumptions underlying drug cost calculations are outlined in section B.3.5.1 (CS pages 

143 to 145).  Further detail is given in Appendix M (CS M.5).  

 

Tofacitinib and biologic comparators 

Table 52 (CS page 144) lists total costs per 8-week cycle for induction and maintenance 

treatment for tofacitinib and the biologic drugs. However, we note that several of the per-

cycle costs in this table do not match the figures in the company’s model - see Table 65 

below for the drug acquisition costs from the model.   

 

Table 65 Drug acquisition cost for tofacitinib and biologics 

Drug 

Induction (per 8 weeks) Maintenance (per 8 weeks) 

Dose Cost Dose Cost 

Tofacitinib a 10 mg twice daily ****** 
5 mg twice daily d **** 

10 mg twice daily ****** 

Adalimumab  

160 mg week 0,  

80 mg week 2 &  

40 mg week 4 & 6 

£2,817 

40 mg every other week d £1,409 

40 mg every week £2,817 

27% every week e £1,789 

Golimumab b  

200 mg week 0, 

100 mg week 2 & 

50 mg week 6 

£3,052 
50 mg every 4 weeks d £1,526 

100 mg every 4 weeks £1,526 

Infliximab c 

(biosimilar) 
5 mg/kg week 0, 2 & 6 

£5,269 
5 mg/kg every 8 weeks 

£1,756 

(£4,742) (£1,581) 

Vedolizumab 300 mg week 0, 2 & 6 £6,150 
300 mg every 8 weeks d £2,050 

300 mg every 4 weeks £4,100 

a Includes confidential PAS discount for tofacitinib.  

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

b Costs for golimumab assume provision of 100 mg dose at same cost as 50 mg dose as agreed in 

patient Access Scheme (TA329) 

c Base case analysis assumes use of infliximab biosimilar (Remsima or Inflectra). Costs allow for 

wastage (no vial sharing) estimated by simulated distribution of body weight based on means and 

standard deviations for patients at baseline in the OCTAVE Induction trials. 

d Base case analyses in bold.  Alternative doses used in scenario analysis. 

e Following assumption by ERG in TA329: in maintenance, 73% of patients have 40 mg of 

adalimumab every other week and 27% of patients have 40 mg of every week  

 

The model includes a confidential Patient Access Scheme (PAS) discount for tofacitinib and 

the golimumab PAS agreement to supply 100 mg tablets at the same price as 50 mg tablets 

(TA329).  All other drugs are at list price.  We note that there is a PAS discount in place for 
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vedolizumab that is not factored into these costs.  We present results including the 

vedolizumab PAS discount in a confidential addendum to this report. 

 

In addition to the standard dose used in the base case calculations (in bold in the above 

table), the company presents scenarios for higher maintenance doses for tofacitinib (20 mg 

per day), adalimumab (27% of patients have 40 mg every week), golimumab (100 mg every 

4 weeks) and vedolizumab (300 mg every 4 weeks).  In the base case, the company 

assumed use of a biosimilar for infliximab (Remsima or inflectra). We have been advised 

that a significant minority of patients on infliximab will be on 6-weekly dosing (around 25-

30%, compared with more than 50% on 8-weekly dosing). However, as the cost-

effectiveness results are not sensitive to an increase in the cost of infliximab, we do not 

explore this further.  

 

Cost calculations in the model are correct based on the stated assumptions about dosage 

and current NHS list prices (MIMS June 2018). Estimates are similar to those in the 

company model for TA342 (vedolizumab), with the exception of the induction cost for 

golimumab (in TA342 the company assumed 6, 50 mg doses). We consider the assumption 

of 3 100mg and 1 50mg dose (as in the current company’s submission) to be more 

reasonable.   

 

Conventional treatment  

The costs of conventional drug treatment as a comparator and concomitant with biologic or 

tofacitinib are summarised in Table 53 of the CS (page 145).  These costs match those used 

in the company base case model, with the exception of azathiopine which is costed in the 

model allowing for wastage.  We summarise the costs used in the company base case 

analysis in Table 66 below.  

 

Estimated usage is based on reported concomitant medication in the 2016 RCP audit of 

biological treatment for IBD.64 The company assumes that for patients on conventional 

therapy alone, the proportions of patients prescribed the three main classes of drugs 

(aminosalicylates, corticosteroids and immunomodulators) are similar to reported use at 

initiation of biological therapy in the audit (50.3%, 47.9% and 46.4% respectively).  

Concomitant usage rates were based on reported use after three months of biological 

treatment (46.4%, 20.1% and 37.3% respectively). Azathioprine is excluded from the 

estimated cost of conventional therapy concomitant with tofacitinib, as this combination is 

not recommended. Further assumptions were made about usage within the drug classes 

and dosage – see Appendix M (CS M.5). 
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Table 66 Drug acquisition cost for conventional treatment 

Drug 

Per 8 weeks Usage (% of patients) c 

Dose Cost CT alone 

With 

biologic 

With 

tofacitinib b 

Aminosalicylates 

Balsalazide 1.5 g twice daily £52.42 12.6% 11.6% 11.6% 

Mesalazine 1.2 g daily £54.90 12.6% 11.6% 11.6% 

Olsalazine 500 mg twice daily £300.53 12.6% 11.6% 11.6% 

Sulfasalazine 0.5 g twice daily £6.87 12.6% 11.6% 11.6% 

Corticosteroids 

Prednisolone 20 mg daily £6.79 44.1% 19.9% 19.9% 

Hydrocortisone d Once every other day £18.66 3.8% 0.6% 0.6% 

Immunomodulators 

Azathioprine 2 mg/kg daily a £7.48 46.4% 37.2% 0.0% 

Total cost £59.30 £52.18 £49.40 

a Costs for azathioprine allow for wastage estimated by simulated distribution of body weight based 

on means and standard deviations for patients at baseline in the OCTAVE Induction trials. 

b Azathioprine not recommended for concomitant use with tofacitinib 

c Usage estimated from RCP national IBD audit (2016): at initiation of biologic treatment for CT 

alone; after 3 months of biologic treatment for concomitant treatment. 

d Rectal foam 

 

The company has assumed equal usage of the four aminosalicylic acid (5ASA) drugs.  

However, we have been advised that almost all 5ASA use in the UK is mesalazine. 

Sulphasalazine is restricted to those with joint disease, and Olsalazine and Balsalazide are 

very rarely prescribed. Given the high cost of olsalzine, this suggests that the cost of 5ASA 

drugs is over-estimated.  However, doses of 5ASA in patients with active disease, such as 

those starting tofacitinib or biological therapies, are likely to be maximised; e.g. mesalazine 

4.8 g per day.   

 

The above estimates of the cost of conventional therapy are lower than those used in the 

previous NICE appraisal of vedolizumab (TA342): £204.80 for CT alone and £102.40 

concomitant with biologic therapy.  However, the TA342 estimates were based on expert 

opinion, with the assumption that CT costs would be halved it taken with a biologic drug.  We 

consider that the estimates in Table 66 are likely to be more reflective of NHS practice, since 

they are based on national audit data.   

 

Overall, we consider the drug acquisition costs used in the company model to be realistic.  

We note that there have been some small changes in NHS prices for included drugs; 

sulfasalazine (£7.83), prednisolone (£0.47) and azathioprine (£2.20) (MIMS June 2018).  
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These changes result in a very small reduction in the estimated cost of CT alone (£58.02), 

with biologic drugs (£51.68) and with tofacitinib (£48.86). 

Drug wastage calculations 

The dose of infliximab and azathioprine are based on body weight.  The company apply 

assumptions about wastage in their cost calculations, assuming no vial sharing.  The 

wastage calculation methods are described in CS Appendix M (section M.5). In the base 

case, the company uses the method recommended by Hatswell et al. (2016)77, with the 

distribution of body weight simulated from means and standard deviations for men and 

women in the OCTAVE Induction trials.   

 

The ERG agrees with the company’s approach to costing wastage for IV drugs. The model 

includes an option to use mean body weight from the trials, assuming vial sharing, but we do 

not consider this further as it is not realistic for NHS practice. 

 

4.3.6.2 Drug administration 

Vedolizumab and infliximab are administered by IV infusion and require an outpatient 

appointment with a healthcare professional. The company assumed 3 appointments for 

induction and 1 for maintenance per 8-week model cycle.  The cost per visit was estimated 

at £137.37, based on the weighted mean for consultant led and non-consultant led, face-to-

face, non-admitted, follow-up gastroenterology clinic appointments (NHS Reference Costs 

2016-17) – CS Table 54, page 145. This estimate is similar to that used in the NICE 

appraisal of vedolizumab (TA342). 

 

Adalimumab and golimumab are administered by subcutaneous injection.  The company 

assume that patients can self-administer these treatments at zero cost to the NHS, due to 

the available of support from the drug manufacturers.   

 

The company conduct sensitivity analysis around the cost of IV administration for 

vedolizumab and infliximab (varying the cost per dose from £70.20 to £161.72.  We consider 

this range appropriate.  We conduct additional scenario analysis to assess the impact of 

assuming an initiation of self-administration of subcutaneous injections: adding the cost of a 

non-consultant led clinic attendance (£107) to the cost of induction for adalimumab and 

golimumab. 
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4.3.6.3 Monitoring and follow up 

Assumptions about the use and cost of monitoring and follow-up are summarised in section 

B.3.5.2 Tables 55 and 56 (CS pages 146 to 147) – see Table 67 below.  

 

Table 67 Health state resource use and costs 

Resource 

Unit 

cost a 

Resource use per year by health state b 

Active 

UC 

Response 

only Remission 

Post-surgery  

(no compl.) 

Post-surgery 

(complications) 

Outpatient visits c £137 6.50 4.50 2.00 1.50 1.75 

Blood tests d £3.06 6.50 3.90 3.25 1.50 3.25 

Endoscopy e £277 2.00 0.50 0.20 1.25 0.65 

Hospital episodes 
f 

£2,985 1.50 1.20 0.30 0 3.25 

Total per year £5,944 £4,350 £1,236 £557 £10,131 

Cost of surgery g - - - £6,091 £7,295 

a Unit costs from NHS Reference Costs 2016-17 

b Resource use from expert opinion in Tsai et al. (2008)55, except hospital episodes for response 

only and remission health states from expert advice to company. 

c Weighted average for consultant led and non consultant led (WF01A) 

d Directly accessed haematology service (DAPS05) 

e  Diagnostic colonoscopy, 19 years and over (FE32Z) 

f Non-elective inpatient (codes not specified) 

g Elective proximal and distal colon procedures, 19 years and over with/without complications (FF32 

and 33 (see CS Table 58 page 148). 

 

Resource use assumptions were based on opinion from a panel of UK gastroenterologists, 

reported by Tsai et al. (2008).55 The company state that they chose this source because the 

definition of the health states aligns with those used in the model: with Mayo scores similar 

to those in the OCTAVE trials. The Tsai et al. estimates of resource use have also been 

used in other NICE appraisals for ulcerative colitis (TQ329 and TA342).   

 

Tsai et al. reported the same rate of 0.30 hospital admissions per year under standard care, 

for active ulcerative colitis, response only and remission states. The company changed this 

to assume more hospital episodes per year for the active UC and response only health 

states based on clinical expert opinion. Clinical advice to the ERG is that this is unrealistic, 

and that hospital admission is only undertaken for acute severe colitis (which is already 

included in the model), moderately severe ulcerative colitis not responding to oral 

prednisolone (which would not be treated with tofacitinib) and post-surgery with 

complications (admitted about once a year). Some other usage assumptions are also high in 

a current NHS context, including outpatient visits for patients in remission and post-surgery 

without complications, and endoscopy for uncomplicated post-surgery.   
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Health care usage assumptions from Tsai et al. (2008) are consistent with health state 

definitions in the model and with previous NICE appraisals for ulcerative colitis (TA329 and 

TA342). However, we have been advised that some estimates of the number of outpatient 

visits and endoscopies are high, and that the company’s additional assumptions about 

hospital episodes are unrealistically high, particularly as admission for acute exacerbation 

requiring emergency surgery is already included in the model.  We therefore test an 

alternative resource use scenario, suggested by our clinical expert (Table 68). 

 

Table 68 ERG scenario for resource use by health state 

Resource 

Unit 

cost a 

Resource use per year by health state b 

Active 

UC 

Response 

only Remission 

Post-surgery  

(no compl.) 

Post-surgery 

(complications) 

Outpatient visits c £137 6.50 4.00 1.00 1.00 2.00 

Blood tests d £3.06 6.50 4.0 4.0 1.00 3.25 

Endoscopy e £277 2.00 0.50 0.20 0.2 0.65 

Hospital episodes 
f 

£2,985 0 0 0 0 1.0 

 

We also question whether the assumption that maintenance treatment will always stop within 

8 weeks of a loss of response is consistent with the number of outpatient appointments. We 

test two scenarios to align the costs of assessing patients on maintenance treatment with the 

model assumption that treatment will always be discontinued within 8 weeks of a relapse: 

 Add one additional outpatient appointment consultation when patients have a 

relapse while on maintenance treatment.  In this case, all patients are assumed to 

seek and obtain an additional appointment when they experience symptoms.  

 Assume 6.5 outpatient visits per year for all patients on maintenance treatment. This 

would be necessary if patients do not seek or cannot obtain an earlier appointment 

when they experience symptoms of moderately or severely active ulcerative colitis, 

so routine appointments would be needed to assess patients every 8 weeks. 

The company model omits ongoing costs of stoma care for the post-colectomy health states.  

This issue was addressed in the NICE vedolizumab appraisal TA342, and the committee 

concluded that these costs should be included but that the ERG estimate of £315 for a 6-

month period was low.  We revisited stoma cost estimates by Buchanan et al. (2011)78 and 

uprated them for nurse costs (PSSRU 2017) and HCHS inflation for consumables: 

estimating an annual cost of £1,065.90 per person with a stoma, or £426.36 per person in 

the post-surgery health states (assuming 40% have a stoma).  We include these costs in 

ERG preferred analysis. 
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The unit costs for health resources are also reasonable, although we note that the source for 

the mean cost per hospital episode is unclear (the CS and model does not specify which 

NHS Reference Cost codes are included). However, in comparison with estimates in TA329 

and TA342, some of the unit costs are low.  In particular, the estimated costs of surgery are 

lower than estimates from previous appraisals, which were based on the analysis by 

Buchanan et al. (2011): £13,176 for Europe or £11,620 in the UK. The model also omits 

ongoing stoma are costs for stoma care: estimated at £466 by Buchanan et al.78 

 

We conduct additional scenario analysis to test the sensitivity of the results to higher 

estimates of the cost of surgery and the inclusion of stoma care costs in the post-surgery 

health states. 

 

4.3.6.4 Treatment of serious infections 

Finally, company estimates of the costs of treating serious infections are listed in CS Table 

57 (page 147).  The cost of £2,539 was estimated as a weighted average of inpatient care 

for six types of infection, with unit costs and incidence based on NHS Reference Cost data 

(2016-17). The company explored a wide range around this estimate (£722 to £11,471) in 

sensitivity analysis, which is appropriate given additional uncertainty due to the omission of 

other types of adverse events. 

 

4.3.7 ERG critique of model assumptions and inputs 

We summarise the key model assumptions alongside ERG’s critique in Table 69. Broadly, 

we agree with company’s approach albeit a few concerns, as highlighted in the table.  
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Table 69 Other model features and base case assumptions  

Factor Company justification ERG comments 

Model 

framework 

Markov model Allows the modelling of recurrent 

risks, such as response to 

treatment after induction and 

maintenance 

We agree with the company general approach 

(Markov cohort structure) and representation of 

health states and transitions. The model structure 

and assumptions are similar to TA329. 

Time horizon Patient lifetime UC is a chronic condition, so a 

patient lifetime horizon allows 

calculation of all relevant costs 

and quality of life impairment  

Agree  

Cycle length 8 weeks Based on maintenance phase 

assessment intervals in the 

clinical trials of tofacitinib and 

other comparators. A fixed cycle 

length was used to allow the 

flexibility to adding a continuous 

sequence of treatments. 

Agree.  

Half cycle 

correction 

Not applied Relatively short cycle length  Agree   
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Factor Company justification ERG comments 

Source of clinical 

effectiveness 

estimates 

NMA for clinical response and 

remission (locally read) for 

subgroups with/without prior 

exposure to TNFi drugs 

Locally read clinical 

response/remission reflects real-

life practise.  Choice of NMA 

models based on DIC statistics, 

with preference for fixed effects if 

no difference 

Agree with use of locally-read clinical definitions of 

response and remission in economic model.  We 

prefer random effects models to better reflect 

uncertainty related to heterogeneity.  Combining 

TNFi-exposed subgroup for tofacitinib with TNFi-

failed subgroup for vedolizumab is likely to have 

biased results for this comparison. We test 

alternative NMA model in ERG additional analysis, 

in section 4.4.3.  

Calculation of 

transition 

probabilities  

Outputs from NMA for response 

and remission transformed to 8-

week probabilities 

Simple approach; assumes 

constant risk through 

maintenance phase and beyond 

in extrapolation, as well as a 

constant ratio of response to 

remission. Company attempted 

calibration to fit 8-week 

transitions but this did not work. 

We view it as unrealistic to assume constant risk of 

loss of response. Clinical experience indicates the 

risk is greatest in the first 6-12 months; and falls 

thereafter. The proportion of patients with response 

and remission is likely to increase over time as per 

our clinical advice. This is because responders 

(without remission) are more likely to stop or switch 

therapy whereas those in remission would continue 

with treatment. However, in the absence of 

evidence it is difficult to adapt the model 
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Factor Company justification ERG comments 

Treatment 

waning of effects 

and 

discontinuation 

Treatment effect was assumed 

to be maintained with ongoing 

treatment. Non-responders are 

given conventional therapy as 

second-line 

Follows the approach taken in 

the independent economic 

analysis in NICE TA329  

Agree with discontinuation for failure to respond in 

induction or loss of response in maintenance. We 

note this assumes that in practice patients who 

experience exacerbations of symptoms can be 

assessment and, if appropriate, treatment stopped 

within 8 weeks. The model does not reflect NICE 

recommendations for annual assessment of benefit 

and need for continued treatment in previous 

appraisals TA329 and TA342. Clinical advice 

suggests that withdrawal of treatment for patients in 

remission is unlikely in practice, and the effects of 

this are difficult to quantify given the model 

structure and limited evidence over long-term 

maintenance of remission.  

Continuation of 

conventional 

therapy 

Patients on CT and/or those 

who previously achieved but 

lost response to biologics were 

assumed to continue on CT 

irrespective of disease state 

Simplifying assumption 

consistent with previous TAs and 

published literature 25 

Agree 

Surgery A proportion of non-responders 

and those who discontinue CT 

undergo elective colectomy. 

Patients from all health states 

(except remission) may 

undergo emergency surgery. 

Consistent with clinical practice Agree 
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Factor Company justification ERG comments 

Risk of surgery Assumed to be time-

independent  

Consistent with prior TAs; the 

base case model combined 

existing evidence with population 

in the model  

Agree. Note surgery is treated as a transient event 

rather than a health state. 

Source of utilities Background utility (‘no disease’) 

based on EQ-5D by age and 

gender in general population. 

Health state utilities (EQ-5D) for 

pre and post-surgical states 

from Woehl et al. 2008. 

Sensitivity analyses using 

OCTAVE trial EQ-5D estimates 

and Swinburn et al. 

Woehl et al. used as base case 

in previous TAs, with Swinburn in 

scenario analysis. Use of 

age/gender dependent 

background utility consistent with 

scenarios in previous TAs. 

Results consistent in scenarios 

with simple and regression-

based utility estimates from trial 

EQ-5D data 

Agree with the company’s approach for the 

background utility estimates. We also agree with 

the use of Woehl et al. estimates of health state 

utilities, for consistency with other TA.  Improved 

analysis of trial EQ-5D and scenario analysis in 

response to clarification questions.  But we agree 

that the re-randomisation design of the 

maintenance trial complicates interpretation of 

within-trial utility estiamtes.  We conduct additional 

scenario analysis in section 4.4.3 

Source of unit 

costs 

NHS reference costs, eMIT and 

MIMS for drug costs 

Consistent with the NICE 

reference case 

Agree 

Biologic 

treatments 

Golimumab formulation It was assumed that the 100 mg 

vials of golimumab were used in 

induction (2x100 mg vial at week 

0 and 1x100 mg vial at week 2) 

and the 50 mg vials were used 

for the maintenance dose 

(1x50 mg vial Q4W) 

Agree 
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Factor Company justification ERG comments 

Conventional 

therapy  

The RCP audit data about use 

of conventional drugs by drug 

class at biologic initiation 

assumed to reflect CT alone for 

active UC 

Assumption in absence of 

evidence on the CT mix  

Agree 

Assumed equal use of 4 drugs 

in aminosalicylate class 

(balsalazide, mesalazine 

olsalazine & sulfasalazine) 

Assumption in absence of 

evidence 

Advice to ERG is that most patients receive 

mesalazine in UK.  Doses for active UC higher than 

specified in company base case.  Net effect on 

costs in base case likely to be neutral. 

Hydrocortisone was considered 

as a topical treatment (rectal 

foam); prednisolone was 

assumed to represent the oral 

corticosteroid treatment group 

and beclomethasone is used as 

add-on treatment to 5-ASA. 

Azathioprine assumed to 

represent the 

immunomodulator group 

Simplifying assumptions Agree 

Concomitant 

medication 

Use of conventional drugs 

concomitant with biologics/ 

tofacitinib based on 3-months 

follow-up in RCP audit. 

Azathioprine was excluded 

from concomitant use with 

tofacitinib 

The evidence at 3-months follow-

up were assumed to be reflective 

of continuous concomitant use. 

Agree 
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Factor Company justification ERG comments 

Administration 

cost for 

injections 

No administration cost for self-

administered sub-cutaneous 

injections assumed  

Consistent with clinical practice Agree. We conducted additional scenario analysis 

to assess the impact of assuming one outpatient 

consultation to support initiation of self-

administered injections to the cost of induction for 

adalimumab and golimumab in section 4.4.3. 

Health state 

resource use 

Mostly based on Tsai et al. 

2008, except increased 

frequency of hospitalisation 

was assumed for more severe 

disease 

Consistent with structure of 

economic model and previous 

Tas.  Gradient of hospitalisation 

with disease severity is realistic 

Agree with use of Tsai et al. as base case. But 

clinical advice to ERG suggests frequency of 

outpatient visits and endoscopy exceed current UK 

practice and additional assumptions about hospital 

episodes are unrealistic. We test alternative 

resource use scenario in section  4.4.3 

 

We also conduct scenario analysis to assume 

additional outpatient consultations to achieve 8-

weekly assessment of response and cessation of 

treatment if indicated (see section  4.4.3) 

 

The company excludes cost of stoma care and the 

estimated cost of surgery is low compared with 

previous appraisals. The test the inclusion of stoma 

care costs and higher surgery costs in additional 

analysis, section  4.4.3 
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Factor Company justification ERG comments 

Cost of serious 

infection 

The cost of a serious infection 

was considered to be a 

weighted average of six types 

of infection: sepsis, 

tuberculosis, pneumonia, skin 

and soft tissue infection, bone 

and joint infection and urinary 

tract infection 

Simplifying assumption in the 

absence of other evidence 

Agree 

Adverse events Costs and utility loss 

associated with serious 

infection risk included 

Evidence on the incidence of 

serious infections was available 

for all drugs. SIs are often 

associated with 

immunosuppressants. In the 

base case, the range of SIs with 

tofacitinib was assumed to 

increase between 0-50% from 

the base case value 

There is a lot of uncertainty associated with SIs due 

to the rarity of events. Tofacitinib had the highest 

number of serious infections whilst golimumab had 

the lowest, We detail our concerns in section 3.1.7 

and 4.3.4.2  and conduct additional analysis using 

an alternative frequentist NMA in section  4.4.3. 

Mortality Death from surgery and other 

cause mortality (as general 

population)  

Consistent assumption on death 

from surgery as in TA329. 

Evidence on death from other 

cause in UC is sparse. 

Agree 

Source: CS Table 37 and Table 60 
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4.3.8 Model validation 

The company describes their approach to model validations in CS section B.3.10. They state 

that they engaged UK clinical experts, statisticians and health economists to validate model 

inputs and assumptions in a UK advisory board meeting. Further details on the key aspects 

of validation are summarised in CS Table 78.  

 

The CS stated that clinical experts validated model methods pertaining to the patient 

population; subgroup analysis by prior TNFi-exposure; time on treatment and discontinuation 

rates; costs (including monitoring cost for tofacitinib, health state costs and resource use, 

including rate of hospitalisation); emergency surgery; quality of life and maintenance dose of 

tofacitinib. The experts are reported to agree with the company’s assumptions in most of 

these aspects, except for: 

 Patient population: Although the baseline characteristics of the patient population in 

OCTAVE reflect UK practice, the duration of disease in OCTAVE trials (which was 6-

7 years) is longer than that in clinical practice (which is ~2-4 years).  

 Health state unit costs and resource use, including rate of hospitalisation:  Tsai 

et al. was confirmed to reflect an accurate representation of unit costs and resource 

use as per clinical practice. However, the experts suggested that the model base-

case assumptions relating to annual medical resource use (CS Table 55) 

underestimated the resource use per patient per year.  

 Tofacitinib maintenance dose: Experts observed that the company assumption 

relating to *** of patients benefitting from maintenance dose of 10mg twice daily may 

not be limited to patients in the TNFi-exposed group only. 

The economic model was quality checked by health economists. For face validity, the 

company compared the proportion of patients in response and remission predicted by the 

model against the estimated values from the NMA, shown below in Figure 9.  

 

Further, the model results were compared with previous TA329; however, the CS did not 

report any comparison of the results in TA329 with those in the current appraisal. We 

discuss this in detail in section 4.4.1. For internal validity, the CS stated that a second 

modeller reviewed the model; conducted extreme value tests alongside inspecting model 

code, formulae and references. An independent health economist was reported to have 

reviewed the model structure, parameter inputs and core model assumptions. 
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XXXX 

Figure 9 NMA results and model predictions of patient allocation and treatment survival 

Source: CS Appendix M.2 
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4.3.9 Company cost effectiveness results 

4.3.9.1 Base case deterministic results  

The company present their base case results in CS section B.3.7, page 155. These incorporate 

the confidential PAS discount for tofacitinib but not the PAS discount for vedolizumab. The base 

case assume use of biosimilar drugs for infliximab.  We report results including all available PAS 

discounts in a confidential addendum to this report. 

 

People without prior exposure to TNF-alpha inhibitors 

Results for the subgroup with no prior TNFi exposure are shown in Table 70.  

 Adalimumab, golimumab and infliximab are dominated by tofacitinib – they are estimated 

to cost more and produce fewer QALYs;  

 Tofacitinib gives a mean QALY gain of **** QALYs for a mean additional cost of ****** 

compared with conventional therapy: giving an incremental cost-effectiveness ratio 

(ICER) of £8,554 per QALY gained;  

 Compared with tofacitinib, vedolizumab gives an additional QALY gain of **** QALYs for 

an additional cost of *******: an ICER of £615,057 per QALY gained.   

 

Table 70 Cost effectiveness: Company base case, no prior TNFi (with tofacitinib PAS) 

Strategy 

Total Incremental analysis Pairwise ICERs 
tofacitinib vs. 
comparator 
(£/QALY) 

QALYs Costs (£) QALYs Costs (£) ICER 
(£/QALY) 

Conventional XXXX XXXX - - - £8,554  

Adalimumab XXXX XXXX - - Dominated Dominated 

Golimumab XXXX XXXX - - Dominated Dominated 

Infliximab XXXX XXXX - - Dominated Dominated 

Tofacitinib XXXX XXXX XXXX XXXX £8,554 N/A 

Vedolizumab XXXX XXXX XXXX XXXX £615,057  £615,057 

Reproduced from CS B.3.7.1 Table 61 page 155 

 

People with prior TNF-alpha inhibitor exposure 

Company base case results for the subgroup of people with prior TNFi exposure are shown in 

Table 71. The company omits adalimumab as a comparator in this subgroup. Clinical 

response/remission rates are not available for this subgroup for infliximab or golimumab. 
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 Compared with conventional therapy, tofacitinib gives a mean gain of ****** QALYs for 

an additional cost of ******: resulting in an ICER of £10,302 per QALY gained;  

 Compared with tofacitinib, vedolizumab gives an additional QALY gain of ****** QALYs 

for an additional cost of *******: giving an ICER of over £7.8m per QALY gained.  

 

Table 71 Cost effectiveness: Company base case, prior TNFi exposure (tofacitinib PAS) 

Strategy 

Total Incremental analysis Pairwise ICERs 
tofacitinib vs. 
comparator 
(£/QALY) 

QALYs Costs (£) QALYs Costs (£) ICER 
(£/QALY) 

Conventional XXXX XXXX - - - £10,302 

Tofacitinib XXXX XXXX XXXX XXXX £10,302 - 

Vedolizumab XXXX XXXX XXXX XXXX £7,838,238 £7,838,238 

Reproduced from CS B.3.7.1 Table 62 page 155 

 

Disaggregated model results  

The company report QALY and cost results from the model disaggregated by stages of 

treatment and health state in Appendix J to the CS (pages 382 to 388).  We show key results for 

assessment of the face validity of the model in Table 72 and Table 73 below.  

 

Table 72 shows the break down for patients with no prior exposure to TNF-alpha inhibitors.  

Predicted survival is very similar for the alternative treatments, at around ** years from model 

entry (up to age ** years). For all comparators, a large proportion of the estimated lifetime is 

spent with active ulcerative colitis, under management with conventional drug treatments.  After 

discounting, life expectation is about **** years, with very little difference between the 

comparators.  QALY differences between treatments are slightly larger (from **** to **** 

discounted QALYs), due to estimated effects on rates of response and remission for the TNF-

alpha inhibitors, tofacitinib and vedolizumab.  Cost differences between the comparators are 

largely driven by the cost of the initial drug treatment, which are offset to some degree by 

savings in the cost of monitoring and managing the condition for the more effective drugs. Other 

cost differences are small. 

 

Disaggregated results for patients with prior TNFi exposure are shown in Table 73. Modelled 

health outcomes are less favourable for the TNFi-exposed subgroup than for the TNFi naive 

subgroup, reflecting the lower response and remission rates from the NMA 
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Table 72 Disaggregated model results: company base case, no prior TNFi exposure 

 CT Adalimumab Golimumab Infliximab Tofacitinib Vedolizumab 

Years of treatment (undiscounted) 

Initial treatment 
XXXX XXXX XXXX XXXX XXXX XXXX 

Conventional  XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX XXXX XXXX XXXX 

Total XXXX XXXX XXXX XXXX XXXX XXXX 

Years by health state (undiscounted) 

Active UC XXXX XXXX XXXX XXXX XXXX XXXX 

Response nr XXXX XXXX XXXX XXXX XXXX XXXX 

Remission XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery wc XXXX XXXX XXXX XXXX XXXX XXXX 

Total XXXX XXXX XXXX XXXX XXXX XXXX 

Life years (discounted) 

Active UC XXXX XXXX XXXX XXXX XXXX XXXX 

Response XXXX XXXX XXXX XXXX XXXX XXXX 

Remission XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery wc XXXX XXXX XXXX XXXX XXXX XXXX 

Total XXXX XXXX XXXX XXXX XXXX XXXX 

QALYs (discounted) 

Active UC XXXX XXXX XXXX XXXX XXXX XXXX 

Response XXXX XXXX XXXX XXXX XXXX XXXX 

Remission XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX XXXX XXXX XXXX 

Post surgery wc XXXX XXXX XXXX XXXX XXXX XXXX 

Total XXXX XXXX XXXX XXXX XXXX XXXX 

Costs (discounted) 

Initial treatment XXXX XXXX XXXX XXXX XXXX XXXX 

Conventional  XXXX XXXX XXXX XXXX XXXX XXXX 

Adverse events XXXX XXXX XXXX XXXX XXXX XXXX 

Surgery XXXX XXXX XXXX XXXX XXXX XXXX 

Health state XXXX XXXX XXXX XXXX XXXX XXXX 

Total XXXX XXXX XXXX XXXX XXXX XXXX 

UC, ulcerative colitis; nr, no remission; wc, with complications  
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Table 73 Disaggregated model results: company base case, prior TNFi exposure 

  Conventional Tofacitinib Vedolizumab 

Years of treatment (undiscounted) 

Initial treatment XXXX XXXX XXXX 

Conventional  XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX 

Total XXXX XXXX XXXX 

Years by health state (undiscounted) 

Active UC XXXX XXXX XXXX 

Response nr XXXX XXXX XXXX 

Remission XXXX XXXX XXXX 

Post surgery XXXX XXXX XXXX 

Post surgery wc XXXX XXXX XXXX 

Total XXXX XXXX XXXX 

Life years (discounted) 

Active UC XXXX XXXX XXXX 

Response nr XXXX XXXX XXXX 

Remission XXXX XXXX XXXX 

Post surgery nc XXXX XXXX XXXX 

Post surgery c XXXX XXXX XXXX 

Total XXXX XXXX XXXX 

QALYs (discounted) 

Active UC XXXX XXXX XXXX 

Response nr XXXX XXXX XXXX 

Remission XXXX XXXX XXXX 

Post surgery nc XXXX XXXX XXXX 

Post surgery c XXXX XXXX XXXX 

Total XXXX XXXX XXXX 

Costs (discounted) 

Initial treatment XXXX XXXX XXXX 

Conventional  XXXX XXXX XXXX 

Adverse events XXXX XXXX XXXX 

Surgery XXXX XXXX XXXX 

Health state XXXX XXXX XXXX 

Total XXXX XXXX XXXX 

UC, ulcerative colitis; nr, no remission; wc, withouth complications 
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4.3.9.2 Deterministic sensitivity analyses  

The CS presents the parameters and ranges included in their Deterministic Sensitivity 

Analysis (DSA) in CS Table 59. Parameters for safety, efficacy and utilities were varied 

using confidence intervals and published literature. For certain parameters such as risk of 

serious infections, the company conducted exploratory scenarios based on assumptions 

(see section 4.3.4.2 above). Results of the DSA are tabulated in CS Table 69 and CS Table 

70 and presented as tornado plots in CS Figure 37 and CS Figure 38. The tornado plots for 

both TNFi- naïve and TNFi-exposed subgroups compare tofacitinib against conventional 

therapy alone. These show that the costs of serious infections, costs of conventional 

treatment and response estimates for the maintenance phase are key drivers of model 

results.  Other parameters such as risk of colectomy, health state related resource use, 

response estimates in induction also influence the base case results, but to a lesser extent. 

The company has not presented tornado plots comparing tofacitinib with other comparators. 

In particular, the comparison with vedolizumab is important as the effectiveness of the two 

drugs are comparable. This makes it difficult to draw any robust conclusions from the DSA 

results. We address this issue in ERG additional analyses in section 4.4.  

 

4.3.9.3 Probabilistic Sensitivity Analysis  

The company conducted a probabilistic sensitivity analysis (PSA) on their base-case model 

to assess parameter uncertainty.  Assumptions used to characterise uncertainty are 

described in CS Section B.3.6.1. Briefly, the company uses CODA samples for safety and 

efficacy parameters obtained from the NMA. We view this approach as appropriate as this 

preserves the joint posterior distribution and any correlation of treatment effects in the 

simulated outputs. Beta distributions are used for colectomy rates, perioperative 

complications and mortality, post-surgery complications, mortality and utility estimates. 

Parameters for costs and resource use are assigned gamma distribution. We consider that 

the parameters are assigned appropriate distributions and the PSA is correctly implemented. 

The results of the PSA are presented in CS Table 67 and CS Table 68; scatter plots are 

presented in CS Figure 33 and CS Figure 34; and cost effectiveness acceptability curves 

(CEACs) are in CS Figure 35 and CS Figure 36. The overall conclusion of the PSA results 

are similar to the base case results; however, in both the sub groups, total QALYs and costs 

are higher in the PSA results compared to the base case results. The company attributes 

this difference in PSA and base case results to the CODA samples used in the PSA.  The 

CS states that at a willingness-to-pay threshold of £20,000 per QALY, tofacitinib had the 

highest probability of being cost-effective amongst the comparators at 80.5% in the TNFi-

naïve group and 56.3% in the TNFi-exposed group, respectively.  
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4.3.9.4 Scenario Analysis  

The company conducted a range of scenario analyses to assess the impact of key variables 

on the model outcomes. We were unable to replicate the following scenarios as the CS did 

not provide sufficient explanation: NMA results for the ITT population, maintenance dose mix 

of tofacitinib and centrally read NMA results. The company provided further information in 

their response to clarification question B6. They also acknowledged an error in incremental 

QALYs and incremental costs for the scenario relating to mix maintenance dose of tofacitinib 

in TNFi-naïve subgroup (CS Table 65) which they corrected in their response. Despite 

incorporating the changes suggested by the company, we were unable to replicate the 

company’s cost-effectiveness results pertaining to scenario using central read NMA results. 

We present our results for this scenario in section 4.4.2. A summary of the company’s 

scenarios, alongside their justifications and results obtained are presented in Table 74. The 

company concluded that the cost effectiveness results in both the sub-groups- TNFi-naïve 

and TNFi-exposed were predominantly influenced by change in utility estimates.  

 

The ERG considers that the company has been selective in the scenarios that they present 

to explore the robustness of their base case cost-effectiveness results. In particular, they do 

not explore the impact of key assumptions such as inclusion of costs associated with stoma 

care, cost-effectiveness results from alternative NMA models. We extend the range of 

scenario analyses in ERG additional analyses below.  
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Table 74 Company scenario analyses  

Company scenarios Brief rationale/assumption ICERs for Tofacitinib vs 

CT (£/QALY) 

TNFi-naïve TNFi-

exposed 

Base case  £8,554 £10,302 

Overall ITT population  £7,805 

Tofacitinib maintenance 

dose mix  

*** of patients receiving 5mg; *** of 

patients receiving 10mg 

£12,628 £13,947 

Fixed baseline utility instead 

of age-adjusted  

Assumption that patient quality of 

life stays constant over time. 

£8,760 £10,589 

OCTAVE trial utilities EQ-5D data were collected in 

Tofacitinib Phase III clinical trials  

£15,508 £18,276 

Swinburn utilities To compare with previous analyses £11,932 £14,487 

Emergency surgery from 

any state  

Due to the uncertainty on the likely 

protection from acute events based 

on the level of response/remission, 

patients are assumed to undergo 

emergency surgery regardless of 

state membership 

£8,194 £9,962 

Emergency surgery only 

from active UC 

As above but assuming response to 

treatment offers the same level of 

protection from acute events, as 

remission 

£8,652 £10,475 

No emergency surgery  As above, but assuming no 

emergency surgery in the model 

£8,710 £10,593 

Central read NMA results  Central read was the primary 

endpoint in OCTAVE trials. 

£9,469 £10,793 

Discounting every cycle  It tested the sensitivity of the model 

when the discounting of outcomes is 

applied every 8 weeks. 

£8,606 £10,398 

Adalimumab maintenance 

73% 40 mg Q2W and 27% 

40 mg QW  

Dose escalation of adalimumab was 

assumed in Archer et al.  

£8,554 -- 

Golimumab 100 mg every 4 

weeks in maintenance  

A 100 mg Q4W maintenance dose 

was assessed as part of the clinical 

trials and is recommended for 

consideration in some patients, such 

as those who have experienced a 

decrease in their response 

£8,554 -- 

Vedolizumab 300 mg every 

4 weeks in maintenance  

A 300 mg Q4W maintenance dose 

was assessed as part of the clinical 

trials and is recommended for 

consideration in some patients who 

have a body weight ≥ 80 kg 

£8,554 Dominated 

Source: CS Table 63 to 66; 71 to 77 
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4.4 Additional work undertaken by the ERG 

4.4.1 ERG model validation 

4.4.1.1 Model verification procedures 

We checked the economic model for transparency and validity. The visual basic code used 

within the model was accessible. The NMA code in WinBUGs was provided in Appendix 

D.1.3.4.  

 

We conducted a range of ‘white box’ tests to verify model inputs, calculations and outputs: 

 Cross-checking of all parameter inputs against values in the CS and cited sources; 

 Checking the individual equations within the model;  

 A range of extreme value and logic tests to check the plausibility of changes in 

results when parameters are changed 

 Checking the VBA code for treatment sequencing   

 Checking all model outputs against results cited in the CS, including the base case, 

PSA, DSA and manually ran all the scenarios 

 Running the NMA code in WinBUGs to replicate selected results (see section 3.1.7). 

In addition, we checked the model calculations of patient transitions through the health 

states, costs and QALYs by re-coding the model independently based on the inputs from the 

company’s submitted model. 

 

Overall, we found the economic model to be of a good quality, with very few errors in input 

parameters, logic or coding.  We identified a few small errors that we correct in section 4.4.2  

below, which did not make any substantive difference to the results. We were also 

successful in replicating outputs from most of the company’s NMA models, with the 

exception of the serious infection NMA (section 3.1.7). 

 

4.4.1.2 External validity  

We have tabulated the model predictions against the observed clinical data for the 

maintenance phase, in Table 75 below. While the model results appear comparable with the 

clinical data for the tofacitinib arm in the TNFi-naïve group, there are large differences in the 

estimates for TNFi- exposed subgroup for this arm, along with the placebo arms for both 

induction and maintenance phases.  
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Table 75 Comparison of the predicted model results of Tofacitinib and Placebo (CT) 

against the observed clinical data – INDUCTION Phase 

Study  Treatment 

TNFi-naive TNFi-exposed 

Clinical 

response 

Clinical 

remission 

Clinical 

response 

Clinical 

remission 

OCTAVE 

Induction 1  

Placebo ***** ***** ***** **** 

Tofacitinib ***** ***** ***** ***** 

OCTAVE 

Induction 2  

Placebo ***** **** ***** **** 

Tofacitinib ***** ***** ***** ***** 

Model 
Placebo ***** ***** ***** **** 

Tofacitinib ***** ***** ***** ***** 

Source: CS Appendix J.1.2. Table 199 

 

4.4.1.3 Cross validation 

In section 4.2 above (page 134), we state that the CS reported previous economic models, 

including published literature and analyses conducted by ERGs for previous NICE TAs, for 

patients in ulcerative colitis. Whilst we acknowledge that there are methodological 

differences between the economic models across these studies, nonetheless we view that 

they provide sources for cross-validation of results from the company base-case analysis. Of 

the reported studies, we cross-validate the modelled findings of the current appraisal with 2 

previous NICE TAs  (TA342 and TA329) and 1 published study as summarised in Table 76. 

The most relevant analysis for the current appraisal is the final version from the NICE TA of 

vedolizumab (TA342). This appraisal relates to same patient population as the current 

appraisal and comparators overlap, except Tofacitinib and surgery.  
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Table 76 Comparison of modelled outcomes 

Study name  

(time horizon) 

QALYs 

 

Life years 

  

Current 

appraisal  

(lifetime) 

 

 

TNFi- naive TNFi-exposed TNFi- naive 
TNFi-

exposed 

XXXX XXXX XXXX XXXX 

XXXX XXXX XXXX XXXX 

XXXX XXXX XXXX XXXX 

XXXX XXXX XXXX XXXX 

XXXX XXXX XXXX XXXX 

XXXX XXXX XXXX XXXX 

TA342 (10 

years) 

Ada: 5.76 Ved: 5.46 

Not reported Not reported 

Gol: 5.79 CT: 5.37 

Inf: 5.82 Surgery: 4.28 

Surgery: 4.28  

Ved: 5.90  

CT: 4.28  

TA329 (Lifetime, 

AG model) 

Moderate to severe UC who failed at least 1 prior therapy 

Ada: 10.82 

Not reported 
Inf:10.81 

Gol: 10.63 

CT: 10.47 

 Moderate to severe UC 

Wu et al. 

(lifetime) 

CT:10.49 

Not reported 

Ved→CT: 11.48 

Tof→CT: 11.51 

Inf→CT: 10.87 

Gol→CT:10.89 

Ada→CT: 10.71 

Ved→Tof→CT: 12.37 

Inf→Tof→CT:11.81 

Gol→Tof→CT:11.83 

Ada→Tof→CT:11.67 

Tof→Ved→CT:12.37 

Tof→Inf→CT:11.84 

Tof→Gol→CT:11.86 

Tof→Ada→CT:11.70 
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4.4.2 ERG corrections to company model 

We identified a few errors in the company’s model, as shown in Table 77 

below. The company corrected issue 2(ii) and provided further information to address issue 

2(i) as response to the clarification questions.  However, the ERG was unable to replicate 

the company’s results for scenario in issue 2(i), although the differences in ICERs, obtained 

by the company and ERG, were minimal. The ERG implemented the corrections in Issues 1 

and 3. These are discussed in the following sub-sections. 

 

Table 77 ERG corrections to company model 

Aspect of 

model 

Problem ERG Correction 

1.Cost 

calculations 

i. Cost of elective surgery with 

complications: the company used 

the cost of surgery without 

complications 

Recoded column FA in ‘Engine2L’ 

sheet 

ii. Cost of CT : We noted a few 

small changes in prices for  

sulfasalazine (£6.87), 

prednisolone (£0.91) and 

azathioprine (£2.17)  

Values used by the ERG: 

Sulfasalazine: £7.83; 

Prednisolone: £0.47; 

Azathioprine: £2.20  

 

(MIMS June 2018) 

2. Scenario 

analysis 

i. Centrally read NMA results: 

ERG was unable to replicate the 

cost-effectiveness results 

presented by the company in CS 

Table 72 (scenario 7) and CS 

Table 76 (scenario 7) 

We were unable to replicate the 

ICERs for tofacitinib vs CT (£/QALYs) 

reported by the company for this 

scenario (shown below) 

 Company ERG 

TNFi-

naïve 

£9,469 £9,524 

TNFI-exp £10,793 £10,789 
 

ii. CS Table 65: Error in 

incremental costs and incremental 

QALYs 

Company corrected this as response 

to clarification question B6 (b). The 

corrections did not change the ICER. 

3.Weight - 

wastage 

i. Error in estimation of weight –

wastage in cell N17:N18 and  cell 

Q17:Q18 in sheet!Cost_Drug 

Recoded the cells in sheet!Cost_Drug. 

The corrections do not have any 

impact on the base case CE results as 

these use ‘fitting distribution’ approach 

for wastage calculation.  
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4.4.2.1 Results for TNFi-naive subgroup 

Making the corrections in Table 77 to the company’s base case model resulted in a small 

increase in the ICERs for people without prior exposure to TNFi (Table 78). The results were 

robust to deterministic and probabilistic sensitivity analysis and scenario analyses. 

 

Table 78 Deterministic company base case (ERG corrected) -TNFi-naive (tofacitinib PAS) 

Strategy 

Total Incremental analysis Pairwise ICERs 
TOFA vs. comparator 

(£/QALY) 
QALYs Costs (£) QALYs Costs (£) ICER 

(£/QALY) 

Conventional XXXX XXXX XXXX XXXX - £8,564 

Adalimumab XXXX XXXX XXXX XXXX Dominated Tofa. dominant 

Golimumab XXXX XXXX XXXX XXXX Dominated Tofa. dominant 

Infliximab XXXX XXXX XXXX XXXX Dominated Tofa. dominant 

Tofacitinib XXXX XXXX XXXX XXXX £8,564  N/A 

Vedolizumab XXXX XXXX XXXX XXXX £615,077 £615,077 

 

Table 79 DSA results company base case (ERG corrected) - TNFi-naïve (tofacitinib PAS) 

 ICER TOFA vs. CT (£/QALY) 

Base case £8,564 

Parameter Low limit High limit 

Serious infection costs £7,622 £13,191 

Conventional treatment costs (min-max) £9,559 £4,137 

Response/remission treatment effect - maintenance £6,292 £11,920 

Colectomy risk (No risk - Frolkis 10y) £7,388 £11,109 

Health-state related resource use per patient per year £8,334 £10,994 

Response/remission treatment effect - induction £7,609 £10,180 

Serious infection risk £7,259 £9,382 

Hospitalisation cost £9,850 £7,604 

Pre-surgery health state utilities £8,105 £9,493 

OP visit + blood test costs £9,140 £8,353 

Endoscopy cost £9,067 £8,082 

Remission (z) - maintenance £8,315 £8,838 

Post-surgery health state utilities £8,511 £8,617 

Periorative mortality risk (0 - 3%) £8,587 £8,559 

Remission (z) - induction £8,545 £8,581 

Post-operative pouchitis (0.7 - 2%) £8,576 £8,552 

Colectomy cost £8,573 £8,553 

Serious infection utility reduction (0% - 3%) £8,555 £8,572 

Periorative complications (No risk - double the risk) £8,566 £8,561 

Post-surgery complication utility weight reduction (0% - 40%) £8,566 £8,561 

OP administration cost (£70 - £161) £8,564 £8,564 
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Table 80 Probability of being cost-effective - TNFi-naïve subgroup 

Treatments £20k per QALY WTP £30k per QALY WTP 

Conventional XXXX XXXX 

Adalimumab XXXX XXXX 

Golimumab XXXX XXXX 

Infliximumab XXXX XXXX 

Tofacitinib XXXX XXXX 

Vedolizumab XXXX XXXX 
 

 

Figure 10 PSA scatter plot - TNFi-naïve subgroup 

 

 

Figure 11 Cost effectiveness acceptability plane - TNFi-naïve subgroup 
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Table 81 Scenario analyses, company base case (ERG corrected) – TNFi-naive subgroup 

Scenarios Assumption 
ICER for tofacitinib vs. 

CT Vedolizumab 

Base case  £8,564 £615,077 

Tofacitinib maintenance 

dose mix  

*** of patients receiving 5mg; *** of 

patients receiving 10mg 

£12,637 Tofacitinib 

dominant 

Fixed baseline utility 

instead of age-adjusted  

Assumption that patient quality of life 

stays constant over time. 

£8,770 £634,346 

OCTAVE trials utilities  EQ-5D data were collected in 

Tofacitinib Phase III clinical trials 

£15,525 £1,079,814 

Swinburn utilities To compare with previous analyses £11,945 £853,228 

Emergency surgery from 

any state  

Due to the uncertainty on the likely 

protection from acute events based 

on the level of response/remission, 

patients are assumed to undergo 

emergency surgery regardless of 

state membership 

£8,204 £606,872 

Emergency surgery from 

active UC only 

As above but assuming response to 

treatment offers the same level of 

protection from acute events, as 

remission 

£8,661 £618,151 

No emergency surgery  As above, but assuming no 

emergency surgery in the model 

£8,719 £618,068 

Central read NMA  Central read was the primary 

endpoint in OCTAVE trials. 

£9,534 £187,809 

Discounting every cycle  It tested the sensitivity of the model 

when the discounting of outcomes is 

applied every 8 weeks. 

£8,616 £617,451 

Vedolizumab dose 

300 mg Q4W  

A 300 mg Q4W maintenance dose 

was assessed as part of the clinical 

trials and is recommended for 

consideration in some patients who 

have a body weight ≥ 80 kg 

£8,564 Tofacitinib 

dominant 
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4.4.2.2 Results for TNFi-exposed subgroup 

 

Table 82 Deterministic company base case (ERG corrected), TNFi-exposed (TOF PAS) 

Strategy 
Total Incremental analysis Pairwise ICERs 

TOF vs. comparator 
(£/QALY) 

QALYs Costs (£) QALYs Costs (£) ICER 
(£/QALY) 

Conventional XXXX XXXX XXXX XXXX - £10,311 

Adalimumab XXXX XXXX XXXX XXXX Dominated Tofa. dominant 

Tofacitinib XXXX XXXX XXXX XXXX £10,311  - 

Vedolizumab XXXX XXXX XXXX XXXX £7,838,381  £7,838,381 

 

Table 83: DSA results for TNFi-exposed subgroup (compared to CT) 

 ICER (£/QALY) 

Base case £10,311 

Parameter Low limit High limit 

Serious infection costs £9,376 £14,909 

Conventional treatment costs (min-max) £11,302 £5,903 

Response/remission treatment effect - maintenance £7,825 £13,342 

Health-state related resource use per patient per year £9,531 £12,383 

Colectomy risk (No risk - Frolkis 10y) £9,108 £11,909 

Serious infection risk £9,013 £11,126 

Response/remission treatment effect - induction £9,461 £11,501 

Hospitalisation cost £11,481 £9,439 

Pre-surgery health state utilities £9,751 £11,374 

Remission (z) - maintenance £9,758 £10,946 

OP visit + blood test costs £10,857 £10,112 

Endoscopy cost £10,818 £9,827 

Post-surgery health state utilities £10,250 £10,373 

Remission (z) - induction £10,250 £10,371 

Periorative mortality risk (0 - 3%) £10,339 £10,305 

Post-operative pouchitis (0.7 - 2%) £10,323 £10,299 

Colectomy cost £10,321 £10,301 

Serious infection utility reduction (0% - 3%) £10,301 £10,321 

Post-surgery complication utility weight reduction (0% - 40%) £10,314 £10,308 

Perioperative complications (No risk - double the risk) £10,314 £10,309 

OP administration cost (£70 - £161) £10,311 £10,311 
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Table 84: Probability of being cost-effective - TNFi-exposed subgroup 

Treatments £20k per QALY WTP £30k per QALY WTP 

Tofacitinib ***** ***** 

Vedolizumab **** **** 

CT ***** ***** 

 

 

Figure 12 PSA scatter plot for TNFi-exposed subgroup 

 

 

Figure 13 Cost effectiveness acceptability plane for TNFi-exposed subgroup 
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Table 85 Scenario analyses, company base case (ERG corrected) – TNFi-exposed 

Scenarios Assumption ICER for Tofacitinib vs.  

CT Vedolizumab 

Base case  £10,311 £7,838,381 

Tofacitinib maintenance 

dose mix  

*** of patients receiving 

5mg; *** of patients 

receiving 10mg 

£13,956 Tofacitinib 

dominant 

Fixed baseline utility instead 

of age-adjusted  

Assumption that patient 

quality of life stays 

constant over time. 

£10,599 £6,502,288 

OCTAVE trials utilities  EQ-5D data were collected 

in Tofacitinib Phase III 

clinical trials 

£18,292 Tofacitinib 

dominant 

Swinburn utilities To compare with previous 

analyses 

£14,501 £7,087,359 

Emergency surgery from 

any state  

Due to the uncertainty on 

the likely protection from 

acute events based on the 

level of 

response/remission, 

patients are assumed to 

undergo emergency 

surgery regardless of state 

membership 

£9,971 £7,612,076 

Emergency surgery from 

active UC only 

As above but assuming 

response to treatment 

offers the same level of 

protection from acute 

events, as remission 

£10,485 £6,780,235 

No emergency surgery  As above, but assuming no 

emergency surgery in the 

model 

£10,603 £6,781,118 

Central read NMA  Central read was the 

primary endpoint in 

OCTAVE trials. 

£10,798 Tofacitinib 

dominant 

Discounting every cycle  It tested the sensitivity of 

the model when the 

discounting of outcomes is 

applied every 8 weeks. 

£10,408 £8,260,662 

Vedolizumab dose 

300 mg Q4W  

A 300 mg Q4W 

maintenance dose was 

assessed as part of the 

clinical trials and is 

recommended for 

consideration in some 

patients who have a body 

weight ≥ 80 kg 

£10,311 Tofacitinib 

dominant 
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4.4.3 ERG additional analysis 

Table 86 below summarises ERG assumptions and scenario analyses that we ran to further 

explore uncertainties over the model results.  

 

Table 87 shows the cumulative impact of applying ERG preferred assumptions to the company 

base case model. The change that has the biggest impact is the use of alternative NMA models 

to populate the input parameters for serious infections. This is consistent with the company’s 

observation based on their sensitivity analyses. Varying the age of the patients; using different 

NMA models for clinical response and remission and adding the costs of stoma care have little 

impact on the results.  Collectively our preferred assumptions give very similar results to the 

company’s model. TNF-inhibitors remain dominated (with higher costs and fewer QALYs) than 

tofacitinib in both the sub-groups across the range of assumptions tested.  The pairwise ICERs 

for tofacitinib compared with vedolizumab mostly fall in the south-west quadrant (meaning 

tofacitinib is less effective but also less costly than vedolizumab), under our preferred set of 

assumptions vedolizumab is dominated by tofacitinib. However, we note again that these results 

do not take account of the PAS discount for vedolizumab.  Final results including all PAS 

discounts are provided in the confidential addendum to this report. 

 

We performed a range of additional scenario analyses on the ERG preferred base case, as 

specified in Table 86.  Results are summarised in Table 88 and Table 89 below, with full cost-

effectiveness results in Appendix 9.3.  In the TNFi-naïve subgroup, Tofacitinib dominated the 

TNFi-agents (adalimumab, infliximumab and golimumab) across all the scenarios. The ICERs 

for Tofacitinib vs CT were most sensitive to sources for utilities and assumptions about health 

service use but remained below £20,000 per QALY for all scenarios. For Tofacitinib vs 

Vedolizumab, the ICERs moved between the south–east (indicating, tofacitinib was cheaper 

and more effective than vedolizumab) and south west quadrants (indicating, tofacitinib was 

cheaper and less effective compared with vedolizumab).  

 

Similarly the TNFi-experienced subgroup, tofacitinib dominated TNFi- agents in all scenarios. 

The ICER for tofacitinib vs CT remained low, reaching a maximum of £21,376 per QALY with 

OCTAVE EQ-5D utility estimtes Tofacitinib dominated vedolizumab across all the scenarios, 

except in the the company’s preferred NMA models for response and remission (favouring fixed 

effect models). 
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Table 86 ERG preferred assumptions and scenarios 

Aspect of the model Company base case ERG preferred ERG scenarios Reason for analysis 

P
a

ti
e

n
ts

 

Age (yrs) 
TNFi-naïve: 41.5 Average of all patients in 

OCTAVE 1 and 2: 41 
Range: 28-52 To explore the impact of patient 

characteristics on the cost-

effectiveness results  

TNFi-exposed: 40.9 

Weight (kgs) 
TNFi-naïve: 74.6 Average for all patients in 

OCTAVE 1 and 2: 73.5 
Range: 70-80 kg 

TNFi-exposed: 72.5 

C
o

m
p

a
ra

to
r TNFi-exposed  Excludes adalimumab  Include adalimumab   

NMA results available for 

adaliumuab in TNFi-exposed 

group. Clinical advice that 

some patients would switch to 

another TNFi  

Treatment 

sequencing 

The base case includes 

only 1st line and 2nd line 

treatments 

No change 

INF-ADA-CT 

INF-VED-CT 

INF-TOF-CT 

VED-ADA-CT 

TOF-ADA-CT 

GOL-ADA-CT 

GOL-VED-CT 

GOL-TOF-CT 

ADA-VED-CT 

ADA-TOF-CT 

To test effect of switching within 

or between classes and 

compare ‘step-up’ and ‘step-

down’ strategies 

N
M

A
 m

o
d

e
ls

 

Remission and 

response rates 

Use FE models except for 

TNFi-naive induction (FE 

better fit) 

Use RE except for TNFi-

experienced maintenance 

(RE would not run) 

FE for both subgroups, 

induction and maintenance 

ERG prefers RE models, given 

study heterogeneity 

Combined TNFi-failed for 

vedolizumab with TNFi-

exposed for tofacitinib and 

adalimumab  

No change 

Use TNFi-failed for both 

vedolizumab and tofacitinib 

with TNFi-experienced for 

adalimumab 

To provide a more like-for-like 

comparison between tofacitinib 

and vedolizumab - main 

competitors. 

Serious infections 
Bayesian random effect 

model 

Frequentist random effects 

NMA model 
Bayesian random effect model 

Due to rarity and null events 

credible intervals for Bayesian 

NMA are implausibly wide.   

U
ti

li
ti

e
s

 

Sources for pre 

and post-surgery 

health states 

Background age/gender 

specific general population 

EQ-5D for remission.  

Utility multipliers for other 

heallth states from Woehl 

et al. 2008 

Same as company 

 Swinburn et al. 

 OCTAVE 8 weeks 

 OCTAVE 52 weeks 

Woehl et al. used in previous 

TAs. For scenario analysis, we 

use results analysis of EQ-5D 

data from OCTAVE provided in 

company clarification response 
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R
e
s
o

u
rc

e
 u

s
e
 a

n
d

 c
o

s
ts

 
Drug stopping 

rule 

8 weekly loss of response 

or surgery 
Same as company 

Additional OP visits to assess 

response within 8 weeks 

Include costs required to allow 

rapid assessment and change 

of therapy following 

exacerbations  

Conventional drug 

usage 

Estimated from RCP IBD 

audit 2016 
Same as company 

Patient use of mesalazine: 

50.3% (CT), 46.2% 

(concurrent). No other 

aminoslicylates 

Clinical expert advice 

Health state 

resource use 

Based on Tsai et al. plus 

additional admissions 
Same as company 

Reduced admissions, 

outpatient follow up and 

endoscopy 

To reflect advice on current 

NHS clinical practice 

Drug 

administration 

costs 

OP visit for IV infusion 

(infliximab, vedolizumab) 

No administration cost for 

self-administered 

subcutaneous injections 

(golimumab, adalimumab) 

Same as company 

Assume 1 OP visit at start of 

treatment for training on 

subcutaneous injections 

Company states that support 

for self-administration of 

injections is provided by 

manufacturers.  But this may 

not always be available in NHS.  

Hospitalisation 

and surgery costs 

NHS Reference costs 

2016-17 for colectomy 

procedures 

NHS Reference costs + cost 

of stoma care post-surgery 

(Buchanan et al. uprated for 

inflation) 

Buchannan et al. estimate of 

surgery cost (uprated to 

2016/17 prices) – includes 

repeat procedures 

Stoma costs To align with 

previous TA 342 

S
u

rg
e

ry
 

Incidence rate Misra et al. (UK HES Data) Same as company Chhaya et al. Exploratory analyses 

Complications IBD audit  Same as company 

Tappenden et al.: Probabiity of 

perioperative complications 

(elective 0.2386; emergency 

0.2614), probability of post-

surgery complications (0.173)  

To align with previous TA 342 
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Table 87 Cumulative effect of ERG preferred assumptions 

 Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

C
o

m
p

a
n

y
 b

a
s

e
 c

a
s

e
  

(E
R

G
 c

o
rr

e
c
te

d
) 

TNFi- naive 

Conventional XXXX XXXX £8,564  

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £615,077 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £10,311 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £7,838,381 (SW) 

A
v

e
ra

g
e
 a

g
e

: 
4

1
 y

e
a
rs

 

TNFi- naive 

Conventional XXXX XXXX £8,562  

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX £614,916 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £10,304  

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX £7,798,892 (SW) 

+
 E

R
G

 p
re

fe
rr

e
d

 N
M

A
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TNFi- naive 

Conventional XXXX XXXX £8,584  

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £590,046 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £10,148 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 
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 Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 
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TNFi- naive 

Conventional XXXX XXXX £7,886  

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX  

Vedolizumab XXXX XXXX £607,642 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £9,458 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 

+
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TNFi- naive 

Conventional XXXX XXXX £7,815  

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £607,571 (SW) 

TNFi-exposed 

Conventional XXXX XXXX £9,389 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 88 Scenario analyses, ERG base case (Tofacitinib PAS) – TNFi-naive subgroup 

Scenarios 
ICER for tofacitinib versus 

CT Vedolizumab 

ERG preferred base case £7.815 £607,571 

Age: 28 years £7,644 £589,024 

Age: 52 years £8,019 £628,794 

Weight: 70 kg    £7,827 £607,395 

Weight: 80 kg £7,819 £607,504 

NMA: FE for response and remission £7,793 £633,458 

NMA: TNFi-failed (Ved) + TNFi-exp (tof and ada) Not relevant Not relevant 

NMA: FE for Serious Infections £8,513 £589,976 

Utility: Swinburn et al. £10,898 £845,865 

Utility: OCTAVE 8 weeks £17,764 £1,360,239 

Utility: OCTAVE 52 weeks £18,256 £1,373,067 

Drug stopping: 6.5 OP visits for all patients in maintenance £9,090 £608,793 

Reduced health state resource use (clinical scenario) £13,938 £613,289 

CT drug usage  £7,827 £607,576 

Drug admin cost for subcutaneous injection  £7,815 £607,571 

Stoma care costs (£81.66 per cycle based on TA342) £7,804 £607,561 

Surgery costs (based on Buchannan et al.) £7,764 £607,522 

Surgery incidence rate (based on Chhaya et al.) £7,980 £611,440 

Surgery complications (based on Tappenden et al.)  £7,556 £605,226 

Treatment sequencing £13,951 £614,361 
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Table 89 Scenario analyses, ERG base case (Tofacitinib PAS) – prior TNFi experience 

Scenarios 
ICER for tofacitinib versus 

CT Vedolizumab 

ERG preferred base case £9,389 Tofacitinib dominant  

Age: 28 years £9,170 Tofacitinib dominant 

Age: 52 years £9,648 Tofacitinib dominant 

Weight: 70 kg £9,401 Tofacitinib dominant 

Weight: 80 kg £9,394 Tofacitinib dominant 

NMA: FE for response and remission £9,541 £8,801,245 

NMA: TNFi-failed (Ved) + TNFi-exp (tof and ada) £9,669 £2,521,513 

NMA: FE for Serious Infections £10,080 Tofacitinib dominant 

Utility: Swinburn et al. £13,198 Tofacitinib dominant 

Utility: OCTAVE 8 weeks £21,376 Tofacitinib dominant 

Utility: OCTAVE 52 weeks £21,283 Tofacitinib dominant 

Drug stopping: 6.5 OP visits for all patients in 

maintenance 

£10,597 Tofacitinib dominant 

Reduced health state resource use (clinical scenario) £14,950 Tofacitinib dominant 

CT drug usage  £9,402 Tofacitinib dominant 

Drug admin cost for subcutaneous injection  £9,389 Tofacitinib dominant 

Stoma care costs (£81.66 per cycle based on TA342) £9,379 Tofacitinib dominant 

Surgery costs (based on Buchannan et al.) £9,341 Tofacitinib dominant 

Surgery incidence rate (based on Chhaya et al.) £9,558 Tofacitinib dominant 

Surgery complications (based on Tappenden et al.)  £9,134 Tofacitinib dominant 

Treatment sequencing £9,389 Tof-Ada-CT 

dominant 
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5 End of life 

The NICE end of life treatment criteria are not applicable and are not included in the CS. 

 

6 Innovation  

The CS highlights six aspects of tofacitinib therapy for moderately to severely active ulcerative 

colitis in making the case for innovation (CS B.2.12).  These six aspects are: 

 Tofacitinib is the first in a new class of treatments and has a novel mechanism of action 

(inhibitor of JAKs). 

 Tofacitinib is an oral therapy in contrast to the available biologic therapies for people with 

moderately to severely active ulcerative colitis which are administered either as infusion 

or by subcutaneous injection. 

 Tofacitinib is a small synthetic molecule which means the formation of anti-drug 

antibodies (which reduce the efficacy of large protein biologics such as the TNF-alpha 

inhibitors) is not likely to occur, the risk of immunogenicity is reduced, and therapeutic 

drug monitoring is not required. 

 Tofacitinib is a monotherapy, which would be expected to have a more favourable safety 

profile than combination therapies of a biologic therapy plus immunomodulatory agent. 

(NB the ERG notes that in the company’s safety NMA, tofacitinib had the second-highest 

probability of serious adverse events after placebo (section 3.3.10.2). 

 Tofacitinib treatment may be interrupted without the expectation of a reduced response 

 Tofacitinib has a rapid onset of action. 

 

7 DISCUSSION  

7.1 Summary of clinical effectiveness issues 

Choice of model fit for clinical response and clinical remission NMAs 

Heterogeneity was present among the studies included in the NMA.  Heterogeneity was due to 

differences in the designs of the included studies and differences between the baseline 

characteristics of the patients recruited to the trials included in the NMAs.  In some cases the fit 

of the fixed-effect and random-effects models were comparable in terms of fit and the company 

chose the fixed-effects model in these circumstances.  The ERG would have chosen the 
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random effects model to account for between study heterogeneity and provide a more 

conservative analysis. 

 

Choice of model fit for serious infection NMA 

Serious infections NMA under both random-effects (company choice) and fixed-effect (ERG 

alternative) resulted in very wide credible intervals.  There are two issues with the available 

tofacitinib data on serious infections.  Firstly the number of serious infections that occurred in 

the Phase II tofacitinib trial is higher than for the other OCTAVE trials.  Secondly, in the Phase II 

trial and both of the OCTAVE Induction trials there were no serious infection events in the 

placebo arms.  The ERG therefore ran an alternative NMA using a frequentist framework that 

allows for a value of 0.5 to be added to zero cells.  Whilst adding a value to a zero cell is 

controversial this analysis does not adversely impact the confidence intervals for tofacitinib on 

account of the absence of serious infections among any of the placebo arms in the OCTAVE 

trials programme. 

 

Absence of maintenance phase safety NMAs 

No NMA for safety outcomes was conducted for the maintenance phase.  The ERG believe this 

could have been achieved by using the mFAS population of OCTAVE Sustain.  Whilst the use 

of mFAS would have aligned the re-randomised studies these would still have to be combined 

with data from the studies with a treat-through design and hence would only have been a partial 

solution. 

 

No exploration of correction for different durations of induction and maintenance phases or 

differences between studies with a re-randomisation design. 

Not all studies included in the NMAs had the same induction and maintenance phase durations 

as the OCTAVE tofacitinib studies.  In particular the studies of golimumab and vedolizumab had 

a shorter induction phase (6 weeks versus OCTAVE studies 8 weeks) and the maintenance 

phases of the adalimumab (44 weeks), infliximab (46 weeks) and vedolizumab (46 weeks) 

studies were shorter than those of the tofacitinib (52 weeks) and golimumab studies (54 weeks).  

It is possible that there could be a bias against studies with a shorter induction period (if a 

higher response could be possible if measured at 8 weeks instead of 6 weeks).  If this were the 

case this would bias against golimumab and vedolizumab in the induction phase.  Similarly it is 

possible that there could be a bias in favour of studies with a shorter maintenance period (if 
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fewer responders lose response in the shorter time frame).  If this were the case the bias would 

work against tofacitinib which has one of the longer maintenance phases. 

 

7.2 Summary of cost effectiveness issues 

Baseline characteristics of patient population included in the economic model 

For their base case analyses, patient characteristics (including initial age, weight and gender 

mix) for the two sub-groups of TNFi-naïve and TNFI-exposed are based on means from the 

tofacitinib arms in the OCTAVE Induction trials. We view that these baseline characteristics 

should be assumed similar for people with and without prior exposure to TNFi drugs. We 

explore this in our additional analyses. 

 

Analysis for the whole population: ITT NMA 

The company has conducted an ITT NMA for the whole population and performed a cost-

effectiveness analysis with the ITT population. We do not consider this scenario to be reliable 

because of the high level of uncertainty in the underlying NMA. The scenario also omits relevant 

comparators (the TNFi drugs), so does not address the specified decision problem. The ERG, 

therefore, focuses on separate analyses for the two TNFi exposure subgroups which is 

consistent with committee considerations in the NICE appraisal of vedolizumab (TA342). 

 

Comparator 

 Exclusion of adalimumab in TNFi-exposed sub group 

The company excludes adalimumab, infliximab and golimumab as comparators for patients with 

prior exposure to a TNFi. Whilst clinical response and remission rates are not available for 

infliximab or golimumab in this sub group, but they are available for adalimumab. Further, the 

occurrence of in-class switching is also supported by evidence from the UK IBD Audit: 21% of 

patients starting adalimumab (17/83) had previously not responded or been intolerant to a TNFi. 

So, the ERG considers adalimumab as a relevant comparator for at least some patients with 

prior exposure to a TNFi agent.  We therefore include adalimumab in ERG analysis for this 

subgroup. However, we understand that further treatment with a TNFi may not be appropriate 

for all patients in this subgroup. 

 

 Conventional therapy 

The company assumes equal use of 4 drugs in aminosalicylate class (balsalazide, mesalazine 
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olsalazine & sulfasalazine). However, clinical advice to ERG is that most patients receive 

mesalazine in UK and the doses for active ulcerative colitis are potentially higher than specified 

in company base case.  We view that the net effect on costs from incorporating the changes in 

base case is likely to be neutral. 

 

Treatment waning of effects and discontinuation 

The company assumes treatment effect to be maintained with ongoing treatment and non-

responders are given conventional therapy as second-line. The ERG agrees with company’s 

approach to allow discontinuation for failure to respond in induction or loss of response in 

maintenance, based on the independent economic analysis in NICE TA329. We note this 

assumes that in practice, patients who experience exacerbations of symptoms can be assessed 

and, if appropriate, treatment stopped within 8 weeks. However, the model does not reflect 

NICE recommendations for annual assessment of benefit and need for continued treatment in 

previous appraisals TA329 and TA342. Clinical advice suggests that withdrawal of treatment for 

patients in remission is unlikely in practice, and the effects of this are difficult to quantify given 

the model structure and limited evidence over long-term maintenance of remission. 

 

The company model applies a constant risk of relapse across each 8-week cycle of 

maintenance, with treatment stopping immediately when patients lose response. Thus, it 

assumes that maintenance treatment is stopped within 8 weeks of a loss of response. We 

consider this assumption to reflect UK practice. However, we have concerns that the costs of 

monitoring and follow-up in the company’s model do not reflect the full cost of ensuring that 

treatment can be withdrawn within 8 weeks of a relapse.  We address this by considering 

additional costs for outpatient visits to enable treatment cessation within 8 weeks of a relapse in 

our additional analyses.    

 

 

Source of clinical effectiveness estimates 

 Choice of NMA models for economic analysis 

In general, we agree with company’s approach to use locally-read clinical definitions of 

response and remission in economic model. Whilst, they state that their choice of NMA models 

was based on DIC measures of model fit, but they preferred the simpler fixed effect approach 

when DIC statistics were similar. The ERG has a general preference for the random effect NMA 

models, as we believe that the fixed effect models may underestimate uncertainty due to 
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heterogeneity between the studies.  We test the impact of different NMA models on cost-

effectiveness results in our additional analyses.  

 

 Combination of TNFi-failed and TNFi-exposed subgroups 

The base case NMAs combine outcomes for subgroups defined as TNFi-failed for vedolizumab 

with TNFi-exposed subgroups for tofacitinib and adalimumab. We consider that combining 

results for TNFi-failed and TNFi-exposed subgroups is a potential source of bias in favour of 

tofacitinib. We conduct a scenario analysis using a more like-for-like comparison between 

tofacitinib and vedolizumab, using data for the TNFi-failed subgroups from the OCTAVE and 

GEMINI trials.   

 

 Transformation of NMA results to transition probabilities 

The company transformed the results of the clinical response/remission NMAs from the probit 

scale to the natural scale and converted to absolute probabilities for use in the model. They take 

a simpler approach by assuming constant ratio of patients in remission and response 

throughout maintenance phase and beyond in extrapolation.  Clinical advice to the ERG is that 

these assumptions might not be realistic as clinical -experience indicates the risk is greatest in 

the first 6-12 months; and falls thereafter. The proportion of patients with response and 

remission is likely to increase over time as per our clinical advice. This is because responders 

(without remission) are more likely to stop or switch therapy whereas those in remission would 

continue with treatment. However, in the absence of evidence it is difficult to adapt the model. 

Therefore, we conclude that the model assumption of constant risk of loss of response for 

patients on maintenance treatment does not reflect clinical experience. Extrapolation of relapse 

and discontinuation rates from the maintenance trials is likely to underestimate the average 

duration of treatment and hence both the costs and QALYs of active treatments. However, it is 

not possible to estimate the net direction of bias in ICERs between comparators, because 

trends in long-term risks may vary between TNFi drugs, vedolizumab and tofacitinib. 

 

 Exclusion of other serious adverse events 

The company excluded adverse events other than serious infections We agree that there would 

have been a risk of double-counting the costs and effects of ulcerative colitis exacerbations had 

all SAEs had been included in the model. Although, the omission of non-infection SAEs does 

introduce a risk of bias but given the frequency of these events this is unlikely to change the 

cost-effectiveness results.     
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 NMA method for serious infections 

The company applied a binomial logit NMA model to estimate the risk of serious infections in the 

induction trials and chose the random effects model for their base case. Whilst the ERG agrees 

that there is considerable uncertainty associated with the risk of serious infections, we have 

reservations about the company’s approach to estimating this parameter. Our verification 

checks indicated an even higher level of uncertainty around tofacitinib estimates, and we were 

unable to replicate the company’s base case NMA values. We therefore applied a frequentist 

NMA approach to estimate the risk of serious infection, which we use as a scenario in ERG 

analysis  

 

 All-cause mortality 

The model adjusted mortality risks for age and gender mix for the general population and 

applied these to patients in pre-and post-surgery states. They assumed that, except for 

perioperative deaths, ulcerative colitis and treatment do not influence mortality. In general, we 

view this approach as reasonable, although there are additional mortality risks not reflected in 

the model – e.g. for colorectal cancer –although the relative risk estimates are likely to include 

perioperative deaths already accounted for. 

 

Health Related Quality of life 

The company’s simple and regression-based analyses of EQ-5D data from the OCTAVE trials 

are problematic as sources of utility parameters for the economic model. They are relevant to 

the decision problem and clinical evidence, but the re-randomisation design and lack of 

intermediate assessments of clinical response and remission between week 8 and week 52 

complicate the interpretation of results.  We therefore agree with the company that the utility 

estimates by Woehl et al.71 provide a more appropriate source for base case parameters that 

are consistent with previous NICE appraisals for ulcerative colitis.  We use these estimates in 

ERG preferred analyses, but also test scenarios based on the company’s OCTAVE analyses 

and published sources (Swinburn et al.).72 

 

Resource use and costs 

 Drug acquisition 

We consider the drug acquisition costs used in the company model to be realistic, although 

there have been some small changes in NHS prices for included drugs; sulfasalazine (£7.83), 
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prednisolone (£0.47) and azathioprine (£2.20) (MIMS June 2018).  These changes result in a 

very small reduction in the estimated cost of CT alone (£58.02), with biologic drugs (£51.68) and 

with tofacitinib (£48.86). 

 

 Drug administration 

Adalimumab and golimumab are administered by subcutaneous injection.  The company  

assumed at zero cost to the NHS for self-administering these drugs. So, we conduct additional 

scenario analysis to assess the impact of assuming an initiation of self-administration of 

subcutaneous injections by adding the cost of a non-consultant led clinic attendance (£107) to 

the cost of induction for adalimumab and golimumab in our additional analyses.  

 

 Monitoring and follow up 

The company made health care usage assumptions from Tsai et al. (2008) which are consistent 

with health state definitions in the model and with previous NICE appraisals for ulcerative colitis 

(TA329 and TA342). We agree with the use of Tsai et al. as base case. But clinical advice to 

ERG suggests frequency of outpatient visits and endoscopy exceed current UK practice and 

additional assumptions about hospital episodes are unrealistic. We test alternative resource use 

scenario in our additional analyses.  

 

We also question whether the assumption that maintenance treatment will always stop within 8 

weeks of a loss of response is consistent with the number of outpatient appointments. To 

explore this, we conduct two scenario analyses to align the costs of assessing patients on 

maintenance treatment with the model assumption that treatment will always be discontinued 

within 8 weeks of a relapse. 

 

The company excludes cost of stoma care and the estimated cost of surgery is low compared 

with previous appraisals. We test the inclusion of stoma care costs and higher surgery costs in 

our additional analysis. 
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9 APPENDICES 

Appendix 1 Additional results tables for subgroup analyses by TNFi-exposure status 

Results according to subgroups by TNFi-exposure status for the outcomes of remission (primary 

outcome), mucosal healing, and Sustained corticosteroid-free remission among patients in 

remission at baseline are presented below in Table 90 to Table 94. 

 

Remission 

 

Table 90 Proportion of patients in remission in OCTAVE Induction 1 and 2 according to 

prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: Prior-
TNFi treatment 

Tofacitinib 
10 mg 

Placebo Difference (95% CI); p-
value 

p-value for 
heterogeneity 

n/N (%) n/N (%) 

OCTAVE 1, week 
8 

    

TNFi-naïve 
Central read 

56/222 
(25.2) 

9/57 (15.8) 
9.4 (−1.6, 20.5); 

p=0.1328 
0.1034 

TNFi-exposed 
Central read 

32/254 
(12.6) 

1/65 (1.5) 
11.1 (6.0, 16.1); 

p=0.0090 
 

TNFi-naïve 
Local read 

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

TNFi-exposed 
Local read 

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

OCTAVE 2, week 
8 

    

TNFi-naïve 
Central read 

43/195 
(22.1) 

4/47 (8.5) 
13.5 (3.7, 23.4); 

p=0.0352 
0.0956 

TNFi-exposed 
Central read 

28/234 
(12.0) 

0/65 (0.0) 
12.0 (7.8, 16.1); 

p=0.0034 
 

TNFi-naïve 
Local read 

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

TNFi-exposed 
Local read 

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

OCTAVE 1 & 2 
pooled data, week 
8 

    

TNFi-naïve 
Central read 

************* ************* ************************* NR 

TNFi-exposed 
Central read 

************* *********** ************************** NR 

TNFi-naïve 
Local read 

************** ************* ************************ NR 

TNFi-exposed ************* *********** ************************ NR 
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Local read 
Source: CS Appendix E Table 121 

 

Table 91  Proportion of patients in remission in OCTAVE Sustain at week 52 according to 

prior TNFi treatment (FAS, NRI, central and local reads) 

Subgro
up 
Prior-
TNFi 
treatme
nt 

TOF 5 m
g 
n/N (%)) 

PBO 
n/N (%) 

Difference vs 
placebo (95% CI); 
p-value 

TOF 10 
mg 
n/N (%) 

Difference vs 
placebo (95% CI); 
p-value 

TNFi-
naïve 
Central 
read 

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

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

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

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

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

TNFi-
exposed 
Central 
read 

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

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

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

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

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

TNFi-
naïve 
Local 
read 

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

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

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

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

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

TNFi-
exposed 
Local 
read 

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

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

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

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

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

Source: CS Appendix E Table 125 

 

Mucosal healing 

 

Table 92 Proportion of patients with mucosal healing in OCTAVE Induction 1 and 2 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgroup: Prior-
TNFi treatment 

Tofacitinib 
10 mg 

Placebo Difference (95% CI); p-
value 

p-value for 
heterogeneity 

n/N (%) n/N (%) 

OCTAVE 1, week 
8 

    

TNFi-naïve 
Central read 

88/222 
(39.6) 

15/57 
(26.3) 

13.3 (0.2, 26.4); 
p=0.0630 

0.1169 

TNFi-exposed 
Central read 

61/254 
(24.0) 

4/65 (6.2) 
17.9 (10.0, 25.7); 

p=0.0014 
 

TNFi-naïve 
Local read 

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

TNFi-exposed ************* *********** ***************************  
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Local read 

OCTAVE 2, week 
8 

    

TNFi-naïve 
Central read 

71/195 
(36.4) 

9/47 (19.1) 
17.3 (4.1, 30.4); 

p=0.0239 
0.3958 

TNFi-exposed 
Central read 

51/234 
(21.8) 

4/65 (6.2) 
15.6 (7.8, 23.5); 

p=0.0040 
 

TNFi-naïve 
Local read 

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

TNFi-exposed 
Local read 

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

OCTAVE 1 & 2 
pooled data, 
week 8 

    

TNFi-naïve 
Central read 

************** ************* ************************* NR 

TNFi-exposed 
Central read 

************** *********** *************************** NR 

TNFi-naïve 
Local read 

************** ************* ************************* NR 

TNFi-exposed 
Local read 

************** ************* *************************** NR 

Source: CS Appendix E Table 122 

 

Table 93  Proportion of patients with mucosal healing in OCTAVE Sustain at week 52 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

Subgro
up 
Prior-
TNFi 
treatme
nt 

TOF 5 m
g 
n/N (%)) 

PBO 
n/N (%) 

Difference vs 
placebo (95% CI); 
p-value 

TOF 10 
mg 
n/N (%) 

Difference vs 
placebo (95% CI); 
p-value 

TNFi-
naïve 
Central 
read 

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

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

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

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

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

TNFi-
exposed 
Central 
read 

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

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

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

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

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

TNFi-
naïve 
Local 
read 

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

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

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

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

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

TNFi-
exposed 
Local 
read 

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

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

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

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

************************
**** 
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Source: CS Appendix E Table 126 

 

Sustained corticosteroid-free remission among patients in remission at baseline 

 

Table 94  Proportion of patients in remission at baseline who had sustained 

corticosteroid-free remission in OCTAVE Sustain at week 52 according to prior TNFi 

treatment (FAS, NRI, central and local reads) 

Subgrou
p Prior-
TNFi 
treatmen
t 
(Yes/No) 

TOF 5 m
g 
n/N (%)) 

PBO 
n/N (%) 

Difference vs 
placebo (95% CI); 
p-value 

TOF 10 m
g 
n/N (%) 

Difference vs 
placebo (95% CI); p-
value 

TNFi-
naïve 
Central 
read 

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

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

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

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

*** 

TNFi-
exposed 
Central 
read 

**********
* 

*********
* 

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

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

** 

TNFi-
naïve 
Local 
read 

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

*********
** 

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

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

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

TNFi-
exposed 
Local 
read 

**********
* 

*********
* 

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

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

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

Source: CS Appendix E Table 129 
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Appendix 2  NMA sensitivity analyses, additional tables 

The tables below are condensed versions of tables that are reported in full in CS Appendix D.1.3.5.  Sensitivity analyses were 

conducted as follows: 

- Using centrally read endoscopic subscores for the clinical response, clinical remission and mucosal healing outcomes instead 

of locally read endoscopic subscores 

- Excluding studies in which the majority of participants were Asian.  These studies were Suzuki 2014, Mshimesh 2017, Jiang 

2015, Kobayashi 2015 and Pursuit J.  The CS states that this “sensitivity analysis is aligned with the base-case assumptions 

made in the NMA supporting TA329”. 

- Limiting the data from the OCTAVE trials and the ULTRA 2 study to patients with prior TNFi failure (i.e. a subset of the base 

case data which included all patients with prior TNFi-exposure) 

- Conducting an overall ITT analysis in which data were not divided into two subgroups by TNFi-exposure status (i.e. combined 

analysis regardless of prior TNFi-exposure status). 

 

Results for are presented below in Table 95 to Table 102. 
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Table 95 Clinical response and clinical remission NMA sensitivity analyses – Induction phase, Comparator vs PBO 

Comparato

r 

Sensitivity Analyses 

Centrally read endoscopic subscores Exclusion of Asian studies TNFi-exposed using TNFi-failures 

OR, median (95%CrI) SUCR

A 

OR, median (95%CrI) SUCR

A 

OR, median (95%CrI) SUCR

A Clinical 

response 

Clinical 

remission 

Clinical 

response 

Clinical 

remission 

Clinical 

response 

Clinical 

remission 

TNFi-naïve subgroup 
PBO   ****   ****    

TOF 
***************

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

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

* 

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

* 
***** 

   

INF 
***************

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

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

* 
***** 

   

ADA 
***************

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

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

* 
***** 

   

GOL 
***************

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

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

* 

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

* 
***** 

   

VED 
***************

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

   

TNFi-exposed subgroup 
PBO   ****      **** 

TOF *************** 
*****************

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

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

* 
***** 

ADA *************** ***************** *****       

VED 
***************

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

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

* 

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

* 
***** 

Source: CS Appendix D Table 101; Table 103, Table 104 
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Table 96 Clinical response and clinical remission NMA sensitivity analyses – Maintenance phase, Comparator vs PBO 

Comparator 

Sensitivity Analyses 

Centrally read endoscopic subscores Exclusion of Asian studies TNFi-exposed using TNFi-
failures 

OR, median (95%CrI) SUCRA OR, median (95%CrI) SUCRA OR, median (95%CrI) SUCRA 

Clinical 
response 

Clinical 
remission 

Clinical 
response 

Clinical 
remission 

Clinical 
response 

Clinical 
remission 

TNFi-naïve subgroup 

PBO   ****   ****    

TOF 5 mg **************** **************** ***** ***************** ***************** *****    

TOF 10 mg ***************** ***************** ***** ***************** ***************** *****    

INF **************** **************** ***** **************** *************** *****    

ADA *************** **************** ***** *************** **************** *****    

GOL 50 mg **************** **************** ***** **************** **************** *****    

GOL 
100 mg 

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

VEDQ8W **************** **************** ***** ***************** **************** *****    

VED Q4W *************** **************** ***** *************** ************** *****    

TNFi-exposed subgroup 

PBO   ****    

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

TOF 5 mg ***************** ****************** *****    

TOF 10 mg ******************* ****************** *****    

ADA ***************** ***************** *****    

VED Q8W ****************** ****************** *****    

VED Q4W ***************** ****************** *****    

Source: CS Appendix D Table 102, 103, 104 

A sensitivity analysis for the overall ITT population (i.e. combining TNFi-naïve and TNFi-exposed participants) was also reported. 

 

Table 97 Overall ITT scenario analysis NMA results – comparative effects and probabilities of achieving clinical response 
and clinical remission 

Comparator 

Comparator vs PBO TOF vs comparator Absolute probability SUCRA 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) 

Clinical 
response 

Clinical 
remission 

Clinical 
response 

Clinical 
remission 

Clinical 
response 

Clinical 
remission 

Induction phase 

PBO   **************** *************** *************** *************** **** 
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TOF **************** ***************   ******************* ***************** ***** 

INF **************** **************** *************** *************** ******************* ******************* ***** 

ADA **************** *************** **************** **************** ******************* ****************** ***** 

GOL **************** *************** *************** *************** ******************* ******************* ***** 

VED **************** *************** **************** **************** ******************* *************** ***** 

Maintenance phase (re-randomised responder trials only) 

PBO   ***************** ***************** ****************** ****************** ***** 

TOF 5 mg ***************** *****************   ****************** ****************** ***** 

TOF 10 mg ***************** ***************** **************** *************** ****************** ************** ***** 

GOL 50 mg **************** *************** **************** **************** ****************** ****************** ***** 

GOL 100 mg **************** *************** *************** **************** ****************** ****************** ***** 

VED Q8W ***************** ***************** **************** **************** ****************** ****************** ***** 

VED Q4W ***************** ***************** *************** *************** ****************** ****************** ***** 

Source: CS Appendix D Table 106 

Table 98 Mucosal healing NMA sensitivity analyses – Induction phase, Comparator vs placebo 

Comparator 

Sensitivity Analyses 

Centrally read endoscopic subscores Exclusion of Asian studies TNFi-exposed using TNFi-failures 

OR, median (95%CrI) SUCRA OR, median (95%CrI) SUCRA OR, median (95%CrI) SUCRA 

TNFi-naïve subgroup 

PBO  ****  ****   

TOF **************** ***** **************** *****   

INF ***************** ***** ***************** *****   

ADA **************** ***** ***************** *****   

GOL ***************** ***** ***************** *****   

VED ***************** ***** **************** *****   

TNFi-exposed subgroup 

PBO  *****    **** 
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TOF ****************** *****   ***************** ***** 

ADA **************** *****     

VED **************** *****   *************** ***** 

Source: CS Appendix D Table 112, 114, 115 
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Table 99  Mucosal healing NMA sensitivity analyses – Maintenance phase, Comparator vs placebo 

Comparator 

Sensitivity Analyses 

Centrally read endoscopic subscores Exclusion of Asian studies TNFi-exposed using TNFi-failures 

OR, median (95%CrI) 
SUCRA 

OR, median (95%CrI) 
SUCRA OR, median 

(95%CrI) 

SUCRA 

TNFi-naïve subgroup 

PBO  ****  ****   

TOF 5 mg ***************** ***** ****************** *****   

TOF 10 mg ****************** ***** ****************** *****   

INF ************** ***** ************** *****   

ADA **************** ***** **************** *****   

GOL 50 mg ***************** ***** ***************** *****   

GOL 100 mg ***************** ***** ***************** *****   

VEDQ8W *************** ***** **************** *****   

VED Q4W ****************** ***** **************** *****   

TNFi-exposed subgroup 

PBO  ****    **** 

TOF 5 mg ***************** *****   **************** ***** 

TOF 10 mg ***************** *****   ****************** ***** 

ADA ***************** *****   ***************** ***** 

VED Q8W ****************** *****   ***************** ***** 

VED Q4W ****************** *****   **************** **** 

Source: CS Appendix D Table 113, 114, 115 
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Adverse events 

Sensitivity analysis was conducted using a network from which the Asian studies (Suzuki 2014, Kobayashi 2015 and Mshimesh 

2017) were excluded and also the tofacitinib phase II study (Sandborn 2012).  The exclusion of the Asian studies also caused the 

loss of the UC-SUCCESS trial (azathioprine versus infliximab) from the network as it could no longer be connected to the network of 

evidence (Figure 14). 

     

Figure 14 Base-case safety evidence network (left) and sensitivity analysis network (right) 

 

Results are shown in the tables below. 
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Table 100 Induction phase sensitivity analysis NMA results – comparative effects and probabilities of discontinuing due to 

AEs 

Comparator 

Comparator vs PBO TOF vs comparator 
Absolute probability, 

median (95% CrI) 
SUCRA Treatment effect (logit scale), 

median (95% CrI)  

Odds ratio, 

median (95% CrI) 

Odds ratio, 

median (95% CrI) 

PBO   ***************** **************** ***** 

TOF ***************** *****************  **************** ***** 

ADA *************** ************* ************* **************** ***** 

GOL ******************* *************** ************** **************** ***** 

VED ******************** *************** ******************* ************** ***** 

Source: CS Appendix D Table 116 

 

Table 101 Induction phase sensitivity analysis NMA results – comparative effects and probabilities of serious AEs 

Comparator 

Comparator vs PBO TOF vs comparator 
Absolute probability, 

median (95% CrI) 
SUCRA Treatment effect (logit scale), 

median (95% CrI)  

Odds ratio, 

median (95% CrI) 

Odds ratio, 

median (95% CrI) 

PBO   ***************** ****************** **** 

TOF ***************** *****************  ****************** ***** 

ADA ******************* **************** ***************** ****************** ***** 

GOL ******************** ***************** ***************** ****************** ***** 

VED ******************** ***************** ***************** **************** ***** 

Source: CS Appendix D Table 117 

 

: Copyright 2018 Queen's Printer and Controller of HMSO. All rights reserved.



Confidential – do not copy or circulate 

Version 1 223 

Table 102 Induction phase sensitivity analysis NMA results – comparative effects and probabilities of serious infections 

Comparator 

Comparator vs PBO TOF vs comparator 
Absolute probability, 

median (95% CrI) 
SUCRA Treatment effect (logit scale), 

median (95% CrI)  

Odds ratio, 

median (95% CrI) 

Odds ratio, 

median (95% CrI) 

PBO   ****************** **************** ***** 

TOF ****************** ******************  **************** **** 

ADA ******************* ************** ******************* ************ ***** 

GOL ******************* ************** ***************** **************** ***** 

VED ******************* **************** ****************** **************** ***** 

Source: CS Appendix D Table 118 
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Appendix 3 Health economics: results of ERG scenario analyses 

 

 Table 103 ERG base case: scenarios on patient age (tofacitinib PAS, others at list price) 

 Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

P
a

ti
e

n
t 

a
g

e
: 

2
8
 y

e
a

rs
 

TNFi- naive 

Conventional XXXX XXXX £7,644 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £589,024 

TNFi-exposed 

Conventional XXXX XXXX £9,170 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

P
a

ti
e

n
t 

a
g

e
: 

5
2
 y

e
a

rs
 

TNFi- naive 

Conventional XXXX XXXX £8,019 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £628,794 

TNFi-exposed 

Conventional XXXX XXXX £9,648 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 104 ERG base case: scenarios on weight * (tofacitinib PAS, others at list price) 

 
Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 
P

a
ti

e
n

t 
 w

e
ig

h
t:

 7
0
 k

g
s
 

TNFi- naive 

Conventional XXXX XXXX £7,827 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £607,395 

TNFi-exposed 

Conventional XXXX XXXX £9,401 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

P
a

ti
e

n
t 

 w
e
ig

h
t:

 8
0
 k

g
s
 

TNFi- naive 

Conventional XXXX XXXX £7,819 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £607,504 

TNFi-exposed 

Conventional XXXX XXXX £9,394 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

* Scenario based on “Use average of OCTAVE” option for wastage calculations 
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Table 105 ERG base case: scenarios on NMA models (tofacitinib PAS, others at list price) 

 
Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

N
e

tw
o

rk
 m

e
ta

-a
n

a
ly

s
is

  

(c
o

m
p

a
n

y
 p

re
fe

rr
e

d
 r

e
s

p
o

n
s

e
/r

e
m

is
s
io

n
) TNFi- naive 

Conventional XXXX XXXX £7,793 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £633,458 

TNFi-exposed 

Conventional XXXX XXXX £9,541 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX £8,801,245 

T
N

F
i-

fa
il

e
d

 (
v

e
d

) 

+
 T

N
F

i-
e
x
p

o
s
e
d

 

fo
r 

to
f 

a
n

d
 a

d
a
 TNFi-exposed 

Conventional XXXX XXXX £9,669 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £2,521,513 

N
e

tw
o

rk
 m

e
ta

-a
n

a
ly

s
is

  

(F
E

 f
o

r 
s

e
ri

o
u

s
 i

n
fe

c
ti

o
n

s
) 

TNFi- naive 

Conventional XXXX XXXX £8,513 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £589,976 

TNFi-exposed 

Conventional XXXX XXXX £10,080 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 106 ERG base case: scenarios on utility (tofacitinib PAS, others at list price) 

 Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

U
ti

li
ty

 s
o

u
rc

e
: 

 S
w

in
b

u
rn

 

TNFi- naive 

Conventional XXXX XXXX £10,898 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £845,865 

TNFi-exposed 

Conventional XXXX XXXX £13,198 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX  -- 

Vedolizumab XXXX XXXX Tofacitinib dominant 

U
ti

li
ty

 s
o

u
rc

e
: 

 O
C

T
A

V
E

 8
 w

e
e
k

s
 

TNFi- naive 

Conventional XXXX XXXX £17,764 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £1,360,239 

TNFi-exposed 

Conventional XXXX XXXX £21,376 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

U
ti

li
ty

 s
o

u
rc

e
: 

 O
C

T
A

V
E

 5
2
 w

e
e
k

s
 

TNFi- naive 

Conventional XXXX XXXX £18,256 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £1,373,067 

TNFi-exposed 

Conventional XXXX XXXX £21,283 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 107 ERG base case: scenarios on resource use (tofacitinib PAS, others at list 

price) 
 Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

D
ru

g
 s

to
p

p
in

g
 r

u
le

  

(6
.5

 o
u

tp
a
ti

e
n

t 
v
is

it
 f

o
r 

a
ll
 p

a
ti

e
n

ts
 

in
 m

a
in

te
n

a
n

c
e
) 

TNFi- naive 

Conventional XXXX XXXX £9,090 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX £608,793 

TNFi-exposed 

Conventional XXXX XXXX £10,597 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX Tofacitinib dominant 

R
e

d
u

c
e

d
 h

e
a

lt
h

 s
ta

te
 r

e
s
o

u
rc

e
 u

s
e

  

(c
li
n

ic
a
l 

p
ra

c
ti

c
e
 s

c
e

n
a
ri

o
) 

TNFi- naive 

Conventional XXXX XXXX £13,938 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX £613,289 

TNFi-exposed 

Conventional XXXX XXXX £14,950 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 108 ERG base case: scenarios on drug costs (tofacitinib PAS, others at list price) 

 
Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

C
T

  
d

ru
g

 u
s
a

g
e

  

(m
e

s
a
la

z
in

e
 o

n
ly

) 

TNFi- naive 

Conventional XXXX XXXX £7,827 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX £607,576 

TNFi-exposed 

Conventional XXXX XXXX £9,402 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX - 

Vedolizumab XXXX XXXX Tofacitinib dominant 

D
ru

g
 a

d
m

in
 c

o
s
t 

(f
o

r 
s
u

b
c

u
ta

n
e

o
u

s
 

in
je

c
ti

o
n

 f
o

r 
a

d
a
 a

n
d

 g
o

l.
) 

TNFi- naive 

Conventional XXXX XXXX £7,815 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £607,571 

TNFi-exposed 

Conventional XXXX XXXX £9,389 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 109 ERG base case: scenarios on surgery cost (tofacitinib PAS, others at list price) 

 
Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

S
to

m
a

 c
a
re

 c
o

s
ts

  

(£
8
1

.6
6
 p

e
r 

8
 w

e
e
k

 c
y

c
le

 T
A

3
4
2

) 

TNFi- naive 

Conventional XXXX XXXX £7,804 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £607,561 

TNFi-exposed 

Conventional XXXX XXXX £9,379 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

S
u

rg
e
ry

 c
o

s
ts

  

(£
1
3

,1
5

6
 B

u
c
h

a
n

n
a

n
 e

t 
a

l.
) 

TNFi- naive 

Conventional XXXX XXXX £7,764 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £607,522 

TNFi-exposed 

Conventional XXXX XXXX £9,341 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 
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Table 110 ERG base case: scenarios on surgery risks (tofacitinib PAS, others at list 

price) 
 

Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

S
u

rg
e
ry

 i
n

c
id

e
n

c
e
 r

a
te

  

(C
h

h
a

y
a

 e
t 

a
l.
) 

TNFi- naive 

Conventional XXXX XXXX £7,980 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £611,440 

TNFi-exposed 

Conventional XXXX XXXX £9,558 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 

S
u

rg
e
ry

 c
o

m
p

li
c

a
ti

o
n

s
  

(T
a
p

p
e

n
d

e
n

 e
t 

a
l.
) 

TNFi- naive 

Conventional XXXX XXXX £7,556 

Adalimumab XXXX XXXX Tofacitinib dominant 

Golimumab XXXX XXXX Tofacitinib dominant 

Infliximab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX £605,226 

TNFi-exposed 

Conventional XXXX XXXX £9,134 

Adalimumab XXXX XXXX Tofacitinib dominant 

Tofacitinib XXXX XXXX   

Vedolizumab XXXX XXXX Tofacitinib dominant 
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SUPERSEDED – SEE ERRATUM 

Table 111 ERG base case: drug sequencing scenarios (tofacitinib PAS, others at list 

price) 
 

Treatments Total costs Total QALYs Pairwise ICER (£/QALY) 

(Tof vs comparator) 

T
re

a
tm

e
n

t 
s

e
q

u
e

n
c
in

g
  

TNFi- naive 

Conventional XXXX XXXX ******* 

Inf-Ada-CT XXXX XXXX ******************* 

Inf-Ved-CT XXXX XXXX ******************* 

Inf-Tof-CT XXXX XXXX ******************* 

Tof-Ada-CT XXXX XXXX * 

Ved-Ada-CT XXXX XXXX ******** 

TNFi- naive 

Conventional XXXX XXXX ******* 

Gol-Ada-CT XXXX XXXX ******************* 

Gol-Ved-CT XXXX XXXX ******************* 

Gol-Tof-CT XXXX XXXX ******************* 

Tof-Ada-CT XXXX XXXX * 

Ved-Ada-CT XXXX XXXX ******** 

TNFi-exposed 

Conventional XXXX XXXX ****** 

Tof-Ada-CT XXXX XXXX ** 

Ved-Ada-CT XXXX XXXX ******************* 
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