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Mayo score: Scores on the Mayo scale range from 0 to 12, and 

scores on each of the four subscores range from 0 to 3, with higher 

scores indicating more severe disease

Partial Mayo score: is calculated based on the following Mayo 

subscores: Physician’s Global Assessment, stool frequency and 

rectal bleeding, and ranges from 0 to 9, with higher scores indicating 

more severe disease.
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Step 1 therapy: left-sided and extensive ulcerative colitis

Adults

To induce remission in adults with a mild to moderate first 
presentation or inflammatory exacerbation of left-sided or extensive 
ulcerative colitis:

offer a high induction dose of an oral aminosalicylate

consider adding a topical aminosalicylate or oral beclometasone
dipropionate1, taking into account the person's preferences.

Step 2 therapy: all extents of disease

Prednisolone and tacrolimus

Consider adding oral prednisolone1 to aminosalicylate therapy to 
induce remission in people with mild to moderate ulcerative colitis if 
there is no improvement within 4 weeks of starting step 1 
aminosalicylate therapy or if symptoms worsen despite treatment. 
Stop beclometasone dipropionate if adding oral prednisolone.

Consider adding oral tacrolimus2 to oral prednisolone to induce 
remission in people with mild to moderate ulcerative colitis if there is 
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an inadequate response to oral prednisolone after 2–4 weeks.

Infliximab for subacute manifestations of ulcerative colitis

This guidance relates only to the use of infliximab for subacute manifestations 
of moderately to severely active ulcerative colitis. It does not cover the use of 
infliximab for acute manifestations of moderately to severely active ulcerative 
colitis.

A subacute manifestation of moderately to severely active ulcerative colitis is 
defined as disease that would normally be managed in an outpatient setting 
and that does not require hospitalisation or the consideration of urgent 
surgical intervention.

Infliximab is not recommended for the treatment of subacute manifestations 
of moderately to severely active ulcerative colitis.

These recommendations are from infliximab for subacute manifestations of 
ulcerative colitis (NICE technology appraisal guidance 140).

NICE has written information for the public explaining its guidance on 
infliximab.

Adalimumab for the treatment of moderate to severe ulcerative colitis

The appraisal of adalimumab for the treatment of moderate to severe 
ulcerative colitis (NICE technology appraisal 262) was terminated because no 
evidence submission was received from the manufacturer or sponsor of the 
technology. Therefore NICE is unable to recommend the use in the NHS of 
adalimumab for the treatment of moderate to severe ulcerative colitis.
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Note: 

- OCTAVE Induction 1 and 2 are identical studies

- a third 15 mg BID tofacitinib arm was discontinued prior to full 

recruitment based on feedback from regulatory authorities 

(Randomisation to the 15-mg dose was discontinued after 38 

patients in the OCTAVE Induction 1 trial, and 18 in the OCTAVE 

Induction 2 trial, had undergone randomisation across three 

treatment groups)

Mayo score: Scores on the Mayo scale range from 0 to 12, and 

scores on each of the four subscores range from 0 to 3, with higher 

scores indicating more severe disease

Partial Mayo score: is calculated based on the following Mayo 

subscores: Physician’s Global Assessment, stool frequency and 

rectal bleeding, and ranges from 0 to 9, with higher scores indicating 

more severe disease.
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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.
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• Induction phase: patients start with TOF or biologic comparator, 

with CT

• Maintenance: if respond continue with the same drug, with CT 

• Patients who do not respond to induction treatment and those 

who lose response during maintenance treatment continue to 

receive CT alone. 

• Subsequent treatment with CT is assumed to continue 

regardless of the disease state, except when the patient 

undergoes surgery.  Similarly, for the CT comparison arm, CT is 

not assumed to stop when the patient has active disease.
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• NMA results of the clinical response/remission were transformed 

to transition probabilities

• Proportion of patients in ‘Active UC’ is estimated for proportion 
of patients in response only and in remission (= 1 – (patients in 
response + patients in remission)) 

• The Company used assumptions to calculate 8-week transition 
probabilities from the 52-week NMA response/remission rates

• Company could not apply method seen in NICE TA329 and TA342 
due to a lack of mid maintenance period results for some 
comparators; and a failure to accurately predict the target data 
with calibration.

• Therefore company assumed constant risks within and beyond the 
52-week trial data

• probability of loss of response is calculated from the 
probability of no response over 52 weeks from the NMA (1 
- probability of response), adjusted to 8-week model cycle 

• patients in cohort who maintain a response in each cycle 
are then split between remission and response only health 
states using a fixed proportion (ratio of 52-week 
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probabilities of response with and without remission)

Method seen in NICE TA329 and TA342 

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 remission.  This approach was criticised by the TA342 ERG for 

using arbitrary constraints and assumptions.
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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
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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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B.1 Decision problem, description of the technology and clinical care pathway 

B.1.1 Decision problem 

The submission covers the technology’s full (anticipated) marketing authorisation for this indication. 

Table 1 The decision problem 

 Final scope issued by NICE Decision problem addressed in the 
company submission 

Rationale if different from the final NICE 
scope 

Population People with moderately to severely active 
ulcerative colitis 

People with moderately to severely 

active ulcerative colitis 

N/A 

Intervention Tofacitinib Tofacitinib N/A 

Comparator(s)  TNF-alpha inhibitors (infliximab, 

adalimumab and golimumab) 

 Vedolizumab 

 Conventional therapies, which may 

include a combination of 

aminosalicylates (sulfasalazine, 

mesalazine, balsalazide or 

olsalazine), corticosteroids 

(beclometasone, budesonide, 

hydrocortisone or prednisolone), 

thiopurines (mercaptopurine or 

azathioprine)  

 TNF-alpha inhibitors (infliximab, 

adalimumab and golimumab) 

 Vedolizumab 

 Conventional therapies, which may 

include a combination of 

aminosalicylates (sulfasalazine, 

mesalazine, balsalazide or 

olsalazine), corticosteroids 

(beclometasone, budesonide, 

hydrocortisone or prednisolone), 

thiopurines (mercaptopurine or 

azathioprine)  

N/A 
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Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; IBDQ, Inflammatory Bowel Disease Questionnaire; SF-36, 36-Item Short Form Survey; TNF, tumour necrosis 
factor.

Outcomes The outcome measures to be considered 
include: 

Efficacy 

 measures of disease activity, including 

rates and duration of response, 

relapse and remission 

 achieving mucosal healing 

Health outcomes 

 health-related quality of life 

 rates of surgical intervention 

 time to surgical intervention 

 rates of hospitalisation 

Safety 

 adverse effects of treatment 

 mortality 

The outcomes considered are: 

Efficacy 

 measures of disease activity, 

including rates and duration of 

response, relapse and remission 

 achieving mucosal healing 

Health outcomes 

 health-related quality of life (IBDQ, 

EQ-5D, SF-36) 

 rates of surgical intervention 

 rates of hospitalisation 

Safety 

 adverse effects of treatment 

 mortality 

Time to surgical intervention was not 

assessed in the OCTAVE trials. 

Subgroups to be 
considered 

If evidence allows the following 
subgroups will be considered: 

 people who have been previously 

treated with one or more TNF-alpha 

inhibitors and people who have not 

received prior TNF-alpha inhibitor 

therapy. 

Due to evidence limitations following 

prior treatment subgroups have been 

considered as a decision tool for people 

with moderately to severely active 

ulcerative colitis:  

 people who are biologic naïve 

 people with prior exposure to 

biologics 
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B.1.2 Description of the technology being appraised 
A draft version of the summary of product characteristics (SmPC) has been included in 

Appendix C. This document is subject to being updated until publication of the European 

public assessment report. 

Table 2 Technology being appraised 

a draft SmPC 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxXXXXXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxXXXXXXXxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXXx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.    

UK approved name and 
brand name 

 UK approved name: Tofacitinib citrate 

 Brand name: XELJANZ.  

Mechanism of action  Janus kinase (JAK) inhibitor. 

Marketing authorisation/CE 
mark status 

 Regulatory submission to EMA: The application was submitted on 27th 

July 2017. 

 XXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxx 

 XxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxx 

 XXxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxx. 

Indications and any 
restriction(s) as described 
in the summary of product 
characteristics (SmPC) 

XELJANZ is indicated for the treatment of adult patients with moderately to 
severely active ulcerative colitis (UC) who have had an inadequate response, 
lost response, or were intolerant to either conventional therapy or a biologic 
agent.  

Method of administration 
and dosage 

The recommended dose is 10 mg given orally twice daily for induction for 8 
weeks and 5 mg given twice daily for maintenance a 

Additional tests or 
investigations 

No additional tests or investigations are required beyond those that are 
already part of current clinical practice for NICE recommended biologic 
treatments in ulcerative colitis.  

List price and average cost 
of a course of treatment 

Acquisition costs: 
List price: 

 Tofacitinib 5 mg: £690.03 per pack of 56 tablets 

 Tofacitinib 10 mg: £xxxxxxxx per pack of 56 tablets 
Discounted Price: 

 Tofacitinib 5 mg: £xxxxxx per pack of 56 tablets 

 Tofacitinib 10 mg: xxxxxxxx per pack of 56 tablets 
Average cost per course of treatment: 
List price: 

 Year one: £10,350.45 

 Subsequent annual cost: £8,970.39 
Discounted price: 

 Year one: £..xxxxxxxx 

 Subsequent annual cost: £.xxxxxxxx 

Patient access scheme (if 
applicable) 

Tofacitinib (Xeljanz®) is currently recommended by NICE (TA480) for the 
indication in rheumatoid arthritis, which includes a confidential patient access 
scheme (PAS). 
xXxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXxX
XXXXxxXXxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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B.1.3 Health condition and position of the technology in the treatment 

pathway 

Summary 

 Ulcerative colitis is a lifelong inflammatory disorder of the colon. Its incidence is 

highest in developed countries and is increasing. In the UK, the prevalence is an 

estimated 243–260 per 100,000 individuals. 

 Ulcerative colitis is characterised by alternating periods of relapse and remission. Its 

physical symptoms, characterised by urgent bloody diarrhoea, are disabling. It has a 

significant negative impact on patient quality of life, social and psychological well-

being, as well as daily functioning. Acute disease-related complications, such as 

severe bleeding or toxic megacolon, are associated with high mortality; chronic 

complications include an increased risk of colorectal cancer. 

 Ulcerative colitis varies in severity with moderate-to-severe disease associated with 

worsening gastrointestinal symptoms and the development of systemic signs, such 

as fever and tachycardia. 

 The primary goals of treatment are: 

o to rapidly induce remission 

o to maintain remission once achieved 

o to improve quality of life 

o to prevent complications. 

 The treatment chosen depends on severity and extent of disease, prior therapies and 

patient preference. Mild-to-moderate disease is managed with conventional therapies 

(such as aminosalicylates, corticosteroids and immunomodulators). Biologic agents 

may be used in moderate-to-severe ulcerative colitis not responding to conventional 

therapies. Surgery may be considered for severe or refractory disease, or in the case 

of complications. 

 Although the management of moderate-to-severe disease has improved, patients still 

have limited therapeutic choice and current options have a number of limitations. 

Current biologic agents induce remission in a minority of patients (18-39%, 

depending on the definition and type of analysis). Patients continue to live with a 

considerable symptom burden and a high risk of disability, and the rate of surgery 

remains at 20–30% within 25 years of diagnosis. 

 Tofacitinib (Xeljanz, Pfizer) is a small molecule Janus kinase (JAK) inhibitor. It offers 

a new mechanism of action and is administered orally. It acts intracellularly to inhibit 

the JAK/STAT pathway, preferentially inhibiting JAK1 and JAK3, thereby interrupting 

the abnormal interactions between the gut and immune system. 

 Tofacitinib is indicated 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 provides an additional treatment choice with clear benefits over current 

biological treatments in ulcerative colitis, including the absence of immunogenicity. 
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B.1.3.1 Disease overview 

Ulcerative colitis is a lifelong inflammatory condition of the colon (1) and is the most common 

form of inflammatory bowel disease (IBD) (2). Its incidence has increased worldwide over 

the last 50 years and continues to rise (2, 3). The highest prevalence and incidence are seen 

in the developed world, particularly in Northern Europe, the United Kingdom and North 

America (4, 5). The incidence of ulcerative colitis is reported to be as high as 24.3 per 

100,000 persons per year in Europe with prevalence as high as 505 per 100,000 (3). In the 

UK, the annual incidence of ulcerative colitis has been reported as ranging from 9 to 15 

cases per 100,000 individuals (6), with prevalence ranging from 243 to 260 per 100,000 (6, 

7). Based on these figures it was estimated that in 2011 146 000 people in the UK 

population of 60 million suffered from this condition (8), but this is probably a substantial 

underestimate if the common age of onset and lifelong duration are considered. Ulcerative 

colitis may present at any age, but most commonly affects adults in the second to fourth 

decades of life (2, 4, 9), resulting in disability that impacts patients in their most economically 

productive years. 

Ulcerative colitis develops though a complex interaction of factors. The precise aetiology is 

unknown, so curative medical therapy is not yet available (10, 11). Current evidence 

suggests that innate and adaptive cellular immunity is key to disease pathogenesis in 

conjunction with the gut microbiota in genetically susceptible individuals, though epithelial 

barrier defects, and other environmental factors all play a role (9). 

Clinically, ulcerative colitis is characterised by intermittent flares of symptoms interposed 

between variable periods of remission (4, 12). Flares can range in severity from minor to life-

threatening (4, 13, 14) and are unpredictable both in severity and timing. About 50% of 

patients have a relapse in any year, with an appreciable minority having frequently relapsing 

or chronic, continuous disease (8). 

The diagnosis of ulcerative colitis is based on the history of symptoms, endoscopic findings 

on colonoscopy, histology, and the exclusion of other causes of colonic inflammation such 

as infection (10). Patients with ulcerative colitis typically present with bloody diarrhoea (5). 

Other symptoms include faecal urgency and even incontinence, fatigue, increased frequency 

of bowel movements, tenesmus (a feeling of incomplete defaecation despite evacuation of 

the bowels), nocturnal defaecations, and abdominal pain (5, 8, 9, 15). The symptoms of 

ulcerative colitis vary according to the severity and extent of disease activity with greater 

severity and extent associated with worsening bloody diarrhoea and the development of 

systemic signs (9, 11). 

The key endoscopic feature of ulcerative colitis is diffuse continuous mucosal inflammation 

affecting the rectum and a variable extent of the colon. The classic findings include 

erythema, loss of normal vascular pattern, bleeding, erosions and ulcerations (9). The extent 

of inflammation observed at colonoscopy is related to the risk of disease complications (8-

10), but any extent of colitis can be associated with constitutional symptoms, including 

fatigue and fever (9, 11).  
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This classification by disease extent results in three main types: 

 Proctitis (40% of patients), where only the rectum or the rectum and the sigmoid 

colon are inflamed. These patients primarily have rectal bleeding, urgency and 

tenesmus. They may not have diarrhoea even if they open their bowels many times a 

day. 

 Left-sided colitis (20–45% of patients), involving the rectum, sigmoid colon and the 

descending colon. This is referred to as ‘distal colitis’ in the standard (Montreal) 

classification (16). These patients have symptoms of urgent bloody diarrhoea and 

abdominal cramping. 

 Extensive or pancolitis (15–35% of patients), involves the left colon as well as some 

or all of the colon proximal to the splenic flexure. These patients usually present with 

bloody diarrhoea, more often become anaemic and are more likely to suffer from 

complications.  

The British Society of Gastroenterology and the European Crohn’s and Colitis Organisation 

define severity of disease activity based on clinical presentation. Patients with mild ulcerative 

colitis have fewer than 4 bowel movements per day with minimal blood. With moderate-to-

severe disease patients have more than 4 bowel movements per day with increasing blood 

in the stool, increasing systemic symptoms and signs such as fever, tachycardia or anaemia 

(8, 11). Patients with severe disease have potentially life-threatening attacks (10). Moderate-

to-severe disease, which is referred to as “subacute” in the NICE guidance (17) can be 

managed as an outpatient, but acute severe colitis is a medical emergency requiring 

hospitalisation (17, 18). 

Numerous indices and scoring systems of disease activity have been developed; most are 

primarily used in clinical trials (5, 19). These may be based on clinical scores, clinical 

endoscopic scores or combined scoring systems. 

In the clinical trial setting the Mayo Score has been the most widely used (20). It is clinically 

relevant, correlates well with both disease-specific Inflammatory Bowel Disease 

Questionnaire (IBDQ) and generic quality of life scores, such as 36-item Short Form survey 

(SF-36), and short-term (8-week) response has been used to predict steroid withdrawal or 

colectomy at 26-52 weeks (19, 21, 22). Disease severity is based on stool frequency, rectal 

bleeding, endoscopic findings and physician’s global assessment (see Table 3). Full Mayo 

Scores range from 0 to 12 points, with higher scores indicating more severe disease. The 9-

point non-invasive partial Mayo Score (i.e. without endoscopy) has also been shown to 

perform as well as the full Mayo Score to identify patient perceived clinical response (23).  
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Table 3 Mayo Score 

Component Description Points 

Stool frequency 

Normal 0 

1–2 stools more than usual 1 

3–4 stools more than usual 2 

≥ 5 stools more than usual 3 

Rectal bleeding 

No blood 0 

Streaks of blood < 50% of time with stool 1 

Obvious blood most of time with stool 2 

Blood alone passed 3 

Endoscopic findings 

Normal/inactive disease 0 

Mild disease a 1 

Moderate disease b 2 

Erosions 3 

Physician’s global assessment 

Normal 0 

Mild 1 

Moderate 2 

Severe 3 
a Erythema, decreased vascular pattern and mild friability; b Marked erythema, lack of vascular pattern, friability 
and erosions. Walsh et al. 2016 (18). 

B.1.3.2 Burden of disease 

Impact on patient quality of life 

Ulcerative colitis has wide-ranging effects on psychological and emotional health, education 

and employment, family life and social interactions, and fertility and pregnancy (3, 24). This 

is exacerbated by the chronic nature of the disease, its unpredictable course, the young age 

of onset and current therapies (24). This has a marked negative effect on patients’ daily 

functioning: a European survey has reported that ulcerative colitis symptoms affect the ability 

to enjoy leisure activities in 73% of patients, and the ability to perform job functions in 66% of 

patients (25). 

The physical symptoms of ulcerative colitis, including frequent diarrhoea and abdominal 

pain, have a negative impact on patients’ health-related quality of life (HRQoL): a UK cross-

sectional study has found moderately or severely active ulcerative colitis to be associated 

with significantly worse quality of life and significantly more work impairment compared to 

those whose disease was in remission (26). Coping with the unpredictable symptoms of 

ulcerative colitis can cause patients to experience anxiety and depression (27, 28). The 

condition has an impact not only on the patient, but the whole family, especially when it 

starts at a young age (29). The embarrassment and social stigma associated with faecal 

incontinence cause patients to fear this, which is extremely limiting for them (30-32). Some 

patients with ulcerative colitis are unable to sleep adequately, leading to daytime 

somnolence or fatigue (28). The presence of chronic fatigue has been found to be 

associated with worse HRQoL as measured by both the physical and emotional components 

of the generic 36-item Short Form survey (SF-36) and the disease-specific Inflammatory 

Bowel Disease Questionnaire (IBDQ) (33). 

The profound impact on patient quality of life is underscored by the fact that patients with 

moderately to severely active ulcerative colitis have similar or worse SF-36 mental 
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component summary scores than patients with other chronic diseases such as breast 

cancer, chronic obstructive pulmonary disease, or patients on dialysis (34-37). 

If patients undergo surgery, procedure-related complications can further affect their health-

related Quality of Life (38, 39). Colectomy may remove the colon, but it does not return 

bowel function or quality of life to normal and extra-intestinal manifestations commonly 

persist after colectomy (40). 

Extra-Intestinal Manifestations 

The clinical burden of ulcerative colitis is not limited to gastrointestinal manifestations. 

Ulcerative colitis is associated with extra-intestinal manifestations, most commonly affecting 

the joints (peripheral arthritis or ankylosing spondylitis), skin (erythema nodosum, pyoderma 

gangrenosum) eyes (uveitis), or the hepatobiliary tract (primary sclerosing cholangitis) (41). 

30 years after diagnosis, 50% of patients with ulcerative colitis have at least one extra-

intestinal manifestation (41), and up to one-quarter of those will suffer from more than one 

(42). As some extra-intestinal manifestations occur with disease flares, they are expected to 

improve with treatment of bowel inflammation (41). Given the commonness and diversity of 

these manifestations, they represent a considerable source of morbidity and add to the 

overall disease burden of ulcerative colitis. 

Complications 

Patients with ulcerative colitis can suffer from acute or chronic disease-related 

complications. Acute complications include severe bleeding, toxic megacolon (a potentially 

life-threatening dilatation of the colon with systemic toxicity), peritonitis and bowel perforation 

(5). While the latter is rare and often associated with colonoscopy or toxic dilatation, it carries 

a mortality of up to 50% (10, 43). 

Colonic dysplasia and cancer are well-recognised chronic complications of ulcerative colitis. 

The reported cumulative risk of colorectal cancer for all patients ranges broadly and 

historically this has been estimated up to 43% after 35 years of disease (44). More recent 

studies suggest that over time this risk has decreased and might be approaching the general 

population; however, the risk remains elevated in certain populations, such as those with 

extensive or long duration of disease, primary sclerosing cholangitis (an extra-intestinal 

manifestation), and uncontrolled inflammation (9). As underlying bowel inflammation is the 

driver for this colorectal cancer risk, medical therapies that reduce inflammation appear to 

reduce this risk (45-48). 

The rate of surgery has decreased over past decades with improved management, but is still 

substantial, with approximately 20–30% of patients undergoing colectomy within 25 years of 

diagnosis. Rates can be as high as 40% if admitted once or more often to hospital with acute 

severe colitis (UK data) (49), or 30% within 10 years in cases of extensive disease (4, 14, 

50, 51). If patients undergo surgery there is a risk of further complications including 

ileostomy or pouch dysfunction, adhesions causing obstruction, infertility (especially in 

women), and changes in sexual function (8, 38). 
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Despite the risk of disease-related complications, overall mortality is not increased in 

European patients with ulcerative colitis compared to the general population (6, 52). 

However, mortality is increased among newly diagnosed patients, in patients with extensive 

disease, or those with acute severe colitis, especially in older patients. Mortality is higher 

than the general population for three years after hospital admission with severe colitis, 

especially for patients who avoid emergency colectomy, presumably because of persistent, 

poorly controlled disease or delayed decision making (53). Over the long-term, there is an 

increased risk of dying from ulcerative colitis-related complications (primary sclerosing 

cholangitis, cholangiocarcinoma, colorectal cancer) (4). 

Impact on healthcare system 

The burden of ulcerative colitis on healthcare resource utilisation is substantial due to its 

early age of onset, chronic relapsing and remitting course, the likelihood of hospitalisation or 

surgery, and the association with extra-intestinal manifestations(6). When combined with the 

indirect costs related to lost work productivity and daily activity impairment in an 

economically active patient group, the overall costs of ulcerative colitis pose a significant 

economic burden to society (54). This overall burden in Europe has been estimated to be in 

the range of €12.5 to €29.1 billion (2008 values) (54). Previously the cost of hospitalisation 

was the largest component of direct total medical costs. (54). More recent studies have 

shown that with the introduction of newer therapies this has shifted. Medication costs now 

predominate, with a corresponding reduction in those for hospitalisation and surgery, so that 

overall direct costs have remained stable (55). Compared with patients with quiescent 

disease, symptom flares have been found to lead to a 2–3-fold increase in healthcare costs 

for patients managed in an ambulatory setting. With hospitalisation this increases to a more 

than 20-fold increase in costs. This reinforces the view that novel therapies capable of 

maintaining remission or reducing the need for inpatient care may prove cost effective 

despite their high acquisition costs when compared with other drug therapies (56). Indirect 

costs associated with ulcerative colitis account for between 54% and 68% of the overall 

burden (54), with loss-of-productivity costs accounting for 31% in some studies (57). In 

addition, the management of complications associated with ulcerative colitis surgery 

represents a considerable expense to healthcare systems, with pouchitis, pouch failure and 

small bowel obstruction carrying the greatest burden (58). Direct costs, hospitalisations and 

surgeries all increase with increasing severity of disease (54).  



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 27 of 194 

B.1.3.3 Treatment overview 

Objective of treatment 

The primary goals of treatment are: 

 to rapidly induce remission (11) 

 to maintain remission once achieved (11) 

 to improve quality of life (17) 

 to prevent complications (9). 

The European Crohn’s and Colitis Organisation agreed that the best definition of remission 

was a combination of clinical parameters (stool frequency ≤ 3/day with no bleeding) and no 

mucosal lesions at endoscopy, which in clinical trials is frequently defined as an endoscopic 

Mayo Score of zero or one (1, 11). For patients, what matters most is that clinical remission 

is steroid-free (59), as approximately 50% of patients receiving steroids experience side 

effects (60), of which patients are fearful (61, 62). 

Mucosal healing has been associated with long-term clinical remission, decreased risk of 

surgery, and corticosteroid-free clinical remission (9, 63). This is probably why mucosal 

healing is also associated with patients achieving a good HRQoL (6). Furthermore, active 

ulcerative colitis, particularly when extensive and associated with moderate or severe 

mucosal inflammation, is a risk factor for developing colorectal cancer which makes 

assessing its resolution important (64). 

Clinical pathway of care 

The treatment of patients with ulcerative colitis depends on severity and extent of disease, 

prior therapies and patient preference (5, 17). These treatments may be medical or surgical, 

with all patients managed medically, before surgery in some cases. Patients with mild 

disease are offered oral or topical aminosalicylates conventional therapies, oral 

immunomodulators (usually azathioprine or mercaptopurine) and corticosteroids. These 

therapies are generally adequate for managing disease of lesser severity (5). 

Management of patients with moderate to severely active ulcerative colitis can be more 

challenging and typically involves a step-up approach based on patient history, treatment 

response, and tolerance of individual therapies (59, 65). If there is inadequate response to 

conventional therapies then a biological therapy (either a tumour necrosis factor alpha 

inhibitor [TNFi] or the anti-integrin agent vedolizumab) may be considered (5, 65, 66). If 

symptoms cannot be adequately controlled with medical therapy, if patients feel that 

medication does not give them adequate quality of life, or if there are other grounds for doing 

so (for example evidence of dysplasia or recurrent flares), surgery may be considered (8) 

(see Figure 1). Decision making is an iterative process since there are as yet no biomarkers 

to determine response to therapy. The median time to colectomy in those who undergo 

surgery is around 7–11 years (49). 
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Unmet need in treatment 

The therapies currently available for the management of ulcerative colitis have resulted in 

improvements in treatment and outcomes, but there is substantial unmet need. Patients 

continue to live with a considerable symptom burden and high risk of disability with few 

treatment options (25, 67). This is especially true in patients in need of biologics or surgery; 

these patients have been shown to have significantly lower HRQoL at follow-up than patients 

with Crohn’s disease treated with biological therapy (6). This may be particularly true in 

younger patients with ulcerative colitis (below 40 years) who tend to have more aggressive 

disease and require more intensive medical and surgical management compared to those 

with later-onset disease (11). 

Figure 1 Proposed position of tofacitinib within the treatment pathway for 

patients with moderately to severely active ulcerative colitis, in accordance with NICE 

recommendations and clinical practice 

 

Currently available therapies, both conventional and biologic have several limitations (see 

Table 4). 

  



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 29 of 194 

Table 4 Key limitations of current pharmacotherapies for moderately to severely 

active ulcerative colitis 

Class/Drug/Route of 
Administration 

Key Limitations 

Corticosteroids 
Oral and IV  Not suitable for maintenance use due to side effects associated with 

long-term use (68, 69) 

 Significant side effects, including extensive endocrine, metabolic, 
musculoskeletal, neurological, and infectious complications (68, 69) 

 Corticosteroid dependence or refractoriness in approximately half of 
the patients over 1 year after receiving first course of corticosteroid 
(70) 

Immunomodulators 
AZA/MP (Oral)  Cochrane meta-analysis shows efficacy in maintenance but not in 

induction (71) 

 Slow therapeutic response that may take several months and therefore 
not suitable as an induction agent (72) 

 Safety concerns including pancreatitis, serious infections, 
myelosuppression, hepatotoxicity, lymphoma, non-melanoma skin 
cancer, possibly other malignancies (72) 

TNFi agents 
Adalimumab (SC) 
Golimumab (SC) 

Infliximab (IV) 
 

 Failure to respond to induction therapy (i.e., primary non-response) in 
approximately one-third to half of patients (73-75) 

 Substantial rate of loss of response over time (i.e., secondary non-
response) in up to 50% of initial responders (76, 77) 

 No controlled data on efficacy in patients with prior TNFi failure, except 
data that showed lack of efficacy with adalimumab treatment in 
patients with prior secondary non-response to TNFi (78, 79) 

 Added burden of therapeutic drug monitoring for optimisation in both 
induction and maintenance treatment (80) 

 Safety concerns including serious infections (e.g., bacterial, TB, fungal, 
other opportunistic infections); malignancy (e.g., lymphoma (81)) 

 Need for concomitant immunosuppressant therapy, especially with 
infliximab, to optimise efficacy and/or reduce immunogenicity (78, 82) 

 No current oral options; regular visits to infusion centre settings for IV 
route of administration (infliximab) or need for refrigeration for SC route 
of administration (adalimumab/golimumab); potential for infusion or 
injection site reactions 

Anti-integrin agent 
Vedolizumab (IV)  Onset of action not viewed as sufficiently rapid in some patients with 

moderately to severely active disease (83, 84) 

 Bridging therapy commonplace (often with steroids or ciclosporin) until 
vedolizumab takes effect 

 Lower induction efficacy (placebo adjusted) for TNFi failure patients: 
6.6% and 18.4% remission and response respectively versus 16.5% 
and 26.8% for TNFi-naïve patients (85) 

 No oral options; regular visits to infusion centre settings for IV 
administration and need for refrigeration; potential for infusion site 
reactions 

Abbreviations: MP, mercaptopurine; AZA, azathioprine; IV, intravenous; SC, subcutaneous; TB, tuberculosis; 
TNFi, tumour necrosis factor inhibitor.  



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 30 of 194 

In summary, the key limitations of current therapeutics for moderately to severely active 

disease are: 

 primary non-response to induction (TNFi, anti-integrin agent) 

 secondary non-response (TNFi, anti-integrin agent) 

 slow onset on action (anti-integrin agent, immunomodulators) 

 need for therapeutic drug monitoring (immunomodulators, TNFi) 

 lack of suitability as a long-term maintenance therapy (corticosteroids) 

 lack of oral options (all biologics) 

 lower efficacy/lack of data with previous TNFi therapy (TNFi, anti-integrin agent) 

 side-effect and safety concerns (all) 

This unmet need underscores the necessity for novel treatments with new mechanisms of 

action to increase therapeutic choice for patients. 

B.1.3.4 Technology 

Tofacitinib citrate 

Tofacitinib citrate (Xeljanz®) is an innovative, orally administered small molecule with a 

novel mode of action for the treatment of ulcerative colitis: inhibition of the JAK family of 

kinases. The tofacitinib molecule is similar in structure to adenosine triphosphate (ATP) 

without the phosphate group, thereby competing with ATP at target sites, and is a potent, 

selective JAK inhibitor (86). 

In kinase assays, tofacitinib inhibits JAK1, JAK2, JAK3, and to a lesser extent tyrosine 

kinase 2 (TYK2). In cellular settings where JAK kinases signal in pairs, tofacitinib 

preferentially inhibits signalling by heterodimeric receptors associated with JAK3 and/or 

JAK1 with functional selectivity over receptors that signal via pairs of JAK2 (87). 

The JAK-STAT pathway in ulcerative colitis 

The pathogenesis of IBD is complex and multifactorial, but the role of the immune system 

and inflammatory cascade is key to understanding the disease and the role of current and 

future treatment options. 

The pathogenesis of IBD is partly related to altered barrier function in the form of structural 

changes to intestinal epithelial cells (88). Substantial changes in the microbiota of the gut 

can elicit an inflammatory response from both the innate and adaptive immune systems. In a 

chronic disease such as ulcerative colitis, an exaggerated immune response causing 

infiltration of the lamina propria by immune cells (e.g. macrophages, T and B cells) leads to 

over production of pro-inflammatory cytokines such as TNF-α, interferon-γ, IL-1β, 

interleukins 2, 5, 6, 7, 9, 12, 21, 22, and 23, all of which may result in damage to the 

mucosal barrier (9, 88, 89). 

Many pro-inflammatory cytokines implicated in the pathogenesis of ulcerative colitis utilise 

the JAK-STAT pathway to induce intracellular signalling. JAKs are tyrosine kinases that 

consist of 4 members in the JAK family: JAK1, JAK2, JAK3, and TYK2. JAKs are activated 

by external stimulus of the cell receptor by pro-inflammatory cytokines, and initiate a 

cascade of phosphorylation and dimerisation of signal transducer and activation of 
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transcription (STAT) molecules, that translocate to the cell nucleus, triggering gene 

transcription (Figure 2). 

 

Figure 2 The JAK-STAT signalling 

pathway 

Cytokine binding to its cell surface 
receptor leads to receptor polymerisation 
and autophosphorylation of associated 
JAKs 

Activated JAKs phosphorylate the 
receptors that dock STATs 

Activated JAKs phosphorylate STATs, 
which dimerise and move to the nucleus 
to activate new gene transcription 

Abbreviations: JAK, Janus Kinase; P, phosphate 
group; STAT, signal transducer and activation of 
transcription 

The way that JAKs pair will determine their role in cytokine signalling, for example, JAK1 

pairs with JAK3 to control signalling of the common γ-chain cytokines such as IL-9, which in 

ulcerative colitis is expressed in the lamina propria where it correlates with disease severity 

and negatively impacts the wound healing of the intestinal epithelium (Figure 3) (88, 90). 

Figure 3 Key Cytokines in IBD and JAK Combinations for Cytokines That Depend 

on JAK Pathways for Signalling (88, 91) 

 
Abbreviations: IL, interleukin; JAK, Janus Kinase; TKY, tyrosine kinase 

The current biologic treatment options infliximab, adalimumab and golimumab have a mode 

of action that targets one cytokine, TNF-α. The intracellular mode of action of tofacitinib 

targeting the JAK/STAT pathway means it can modulate the response to multiple cytokines 

implicated in the pathogenesis of ulcerative colitis. Inhibition of JAK1/3 by tofacitinib is 

expected to block signalling through the gamma common chain containing receptors for 

several cytokines, including IL-2, -4, -7, -9, -15, and -21. These cytokines are integral to 

lymphocyte activation, proliferation, and function and inhibition of their signalling may result 

in modulation of multiple aspects of the immune response. In addition, crossover to JAK1 

may result in some attenuation of signalling through additional cytokines such as IL-6 and 

Type 1 and Type 2 interferon-γ (Figure 3). 
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Tofacitinib therefore offers a new therapeutic approach to treating ulcerative colitis. Unlike 

current biologic therapies, it is a small molecule, taken orally rather than by injection or 

infusion, providing a further treatment option for patients. As a small molecule tofacitinib is 

likely to avoid issues related to immunogenicity, for example the production of anti-drug 

antibodies that can reduce efficacy over time, as seen with large proteins such as the TNFi 

and anti-integrin monoclonal antibodies (92). Development of anti-drug antibodies to current 

biologic treatment has been shown to be associated with secondary loss of response in 

patients with ulcerative colitis, resulting in a requirement to dose-escalate in many patients 

(93-95). Azathioprine is often co-administered with biologic therapy to prevent the 

development of anti-drug antibodies and improve efficacy (96). By contrast, tofacitinib is a 

monotherapy and does not require concomitant administration of immunomodulators.  

Therapeutic drug monitoring (TDM) with biologics is common in gastroenterology clinical 

practice in order to determine plasma levels of active drug in patients who have developed 

secondary loss of response. TDM can support the clinical decision to dose escalate with 

biologics in these patients. In the OCTAVE trials, pharmacokinetic data were collected for 

patients on both 5 mg and 10 mg doses of tofacitinib for up to 52 weeks (97). The data show 

that tofacitinib plasma concentration in an individual patient reaches steady state within 24 

hours of the start of therapy and remains stable (that is, no significant change between 

visits) over the course of maintenance treatment. Within the 5 mg and 10 mg dosing groups, 

small variations in plasma concentration of tofacitinib at 52 weeks of treatment did not 

correlate with changes in remission status. Taken together, these data support the 

understanding that tofacitinib, as a synthetic small molecule, does not provoke the 

immunogenicity response associated with protein-based therapeutics, and that TDM is 

unnecessary in patients treated with tofacitinib.  

B.1.4 Equality considerations 

It is not anticipated that this appraisal will exclude from consideration any people protected 

by the equality legislation, lead to a recommendation that has a different impact on people 

protected by equality legislation than on the wider population, or lead to recommendations 

that have any adverse impact on people with a particular disability or disabilities. 
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B.2 Clinical effectiveness 

Summary 

The efficacy and safety of tofacitinib for the treatment of moderately to severely active 

ulcerative colitis was investigated in three Phase III trials: OCTAVE Induction 1 and 2, 

and the OCTAVE Sustain maintenance trial. Tofacitinib demonstrated rapid and 

sustained improvements of symptoms and effective control of disease activity, with a 

safety profile generally similar to that of biologics and consistent with that of 

tofacitinib in rheumatoid arthritis. 

All three OCTAVE trials met their primary endpoints: 

 In OCTAVE Induction 1 and 2, the proportion of patients achieving remission at week 8 
was significantly higher with tofacitinib 10 mg than with placebo (OCTAVE Induction 1, 
18.5% vs 8.2%; p = 0.007; OCTAVE Induction 2, 16.6% vs 3.6%; p = 0.0005). 

 In OCTAVE Sustain, 40.6% of patients treated with tofacitinib 10 mg and 34.3% 
receiving tofacitinib 5 mg group achieved remission at week 52, compared with 11.1% in 
the placebo group (both p < 0.0001). 

Results for all key clinical and quality of life secondary endpoints showed 

significantly greater efficacy with tofacitinib than with placebo across Induction and 

Maintenance (section B.2.6): 

 Clinical response and clinical remission (used in the NMA and economic model): 

o The proportion of patients achieving clinical response at week 8 and week 52 was 
significantly higher with tofacitinib (TOF) than with placebo (OCTAVE pooled 
Induction, 57.6% vs 30.8%, p < 0.0001 and OCTAVE Sustain, 61.9% (TOF 10 mg), 
51.5% (TOF 5 mg) vs 20.2% (both p < 0.0001). 

o The proportion of patients achieving clinical remission at week 8 and week 52 was 
significantly higher with tofacitinib than with placebo (OCTAVE pooled Induction, 
17.7% vs 6.0%, p < 0.0001 and OCTAVE Sustain, 41.1% (TOF 10 mg), 34.3% 
(TOF 5 mg) vs 11.1% (both p < 0.0001). 

 Mucosal healing: 

o The proportion of patients achieving mucosal healing at week 8 and week 52 was 
significantly higher with tofacitinib  than with placebo (OCTAVE pooled Induction, 
29.9% vs 13.7%, p < 0.0001 and OCTAVE Sustain, 45.7% (TOF 10 mg), 37.4% 
(TOF 5 mg) vs 13.1% (both p < 0.0001). 

 Sustained corticosteroid-free remission:  

o Among patients in remission at OCTAVE Sustain baseline, patients treated with 
tofacitinib were more likely to achieve sustained corticosteroid-free remission than 
those receiving placebo (tofacitinib 10 mg, 47.3%; tofacitinib 5 mg, 35.4%; placebo, 
5.1%; both p < 0.0001). 

 Health Related Quality of Life (HRQoL): 

o Compared to placebo, patients receiving tofacitinib had significant and meaningful 
improvements in HRQoL measures assessed in the OCTAVE studies. Significant 
improvements were seen as early as week 2 in the Induction studies and HRQoL 
differences between patients treated with tofacitinib and those receiving placebo 
persisted over 52 weeks of maintenance therapy in OCTAVE Sustain. 
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A consistent treatment effect was observed with tofactinib between TNFi 

experienced and TNFi-naive patients across Induction and maintenance 

studies 

 The results of subgroup analyses of the OCTAVE trials demonstrated that tofacitinib was 

significantly more efficacious than placebo regardless of prior use of TNFi therapies or 

corticosteroids (section B.2.7). 

Network meta-analysis (section B.2.9) 

 An NMA comparing the effects of tofacitinib and comparators (adalimumab, golimumab, 

infliximab and vedolizumab) on clinical response and clinical remission showed tofacitinib 

to be an efficacious induction and maintenance treatment in both patients with and 

without prior TNFi exposure. 

o The NMA suggests that across induction and maintenance, tofacitinib presents 

comparable or numerically better efficacy than vedolizumab; comparable or 

sinificantly better efficacy than most TNFi therapies. 

Adverse event rates in the OCTAVE studies were similar with tofacitinib and placebo, 

and the tofacitinib safety profile in ulcerative colitis is generally similar to that of TNFi 

and consistent with that of tofacitinib in rheumatoid arthritis (section B.2.10) 

 The rates of adverse events was similar in the tofacitinib and placebo groups during both 

induction and maintenance therapy, and in OCTAVE Sustain, adverse event rates were 

similar in the two tofacitinib groups, and were generally mild and manageable. 

 Serious adverse events rates weren’t significantly different between treatment groups; 

with event rates being numerically higher for placebo compared to both tofacitinib 

groups. 

Key OCTAVE Open (open-label extension study) results (section B.2.6.3) 

 An additional 8 weeks of induction treatment with tofacitinib 10 mg, for a total of 16 

weeks of induction therapy, resulted in xxxxx and xxxxx of the OCTAVE Induction non-

responders gaining clinical response or clinical remission, respectively  

 Sustained remission was demonstrated across doses, with xxxxx and xxxxx of patients 

in remission in OCTAVE Sustain on tofacitinib 5 mg and 10 mg, respectively, maintaining 

remission up to 12 months in OCTAVE Open. 

 Dose-increase and re-treatment was demonstrated, with remission achieved at 8 weeks 

of treatment with tofacitinib 10 mg in xxxxx and xxxxx of patients who had treatment 

failure during OCTAVE Sustain on tofacitinib 5 mg or placebo, respectively.  

Conclusion: 

Tofacitinib is an innovative therapy for moderately to severely active ulcerative colitis, 

with a novel mechanism of action providing rapid improvement in symptoms and 

long-term treatment response, even after interruption to treatment. It is an oral 

therapy that is effective in both TNF-naïve and TNF-experienced patients, and as a 

small molecule is not expected to be associated with the production of anti-drug 

antibodies. 
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To further aid the interpretation of the clinical outcomes from the Phase III clinical trials of 

tofacitinib in relation to the decision problem set out by NICE, top line results are presented 

in Table 5 and Table 6. For definitions of central and local reads, please refer to Section 

B.2.3.1.2.4 and B.2.3.1.3.4. 

Table 5 Summary of statistical significance of OCTAVE Induction 1 and 2 

outcomes relevant to the decision problem 

Clinical 
Impact 

Outcome 
assessed 

Used 
in 

CEA? 

Time 
points 

(weeks) 

Endoscopic 
read 

OCTAVE 
Induction 1 

OCTAVE 
Induction 2 

Tofacitinib 
10 mg 

(n=476) 

Tofacitinib 
10 mg 

(n=429) 

Disease 
Activity 

Remission (primary 
endpoint) 

No 8 
Central Sig Sig 

Local Sig Sig 

Mucosal healing 
(key secondary 

endpoint) 
No 8 

Central Sig Sig 

Local Sig Sig 

Clinical Remission Yes 8 
Central Sig Sig 

Local Sig Sig 

Clinical Response Yes 8 
Central Sig Sig 

Local Sig Sig 

Endoscopic 
Remission 

No 8 
Central Sig Sig 

Local Sig Sig 

Symptomatic 
Remission 

No 8 
Central NS Sig 

Local Sig Sig 

Deep Remission No 8 
Central Sig NS 

Local Sig Sig 

Total Mayo Score No 8 
Central Sig Sig 

Local NR NR 

Partial Mayo Score No 

2 NA Sig Sig 

4 NA Sig Sig 

8 NA Sig Sig 

HRQoL 

IBDQ treatment 
response and 

remission 
No 

4 NA Sig Sig 

8 NA Sig Sig 

Change from 
baseline in SF-36 

MCS and PCS 
No 8 NA Sig Sig 

Change from 
baseline in EQ-5D 

utility index and 
EQ-5D VAS score 

Yes 

2 NA Sig Sig 

8 NA Sig 
NS (UI) / Sig 

(VAS) 

Statistical significance = p < 0.05. 
Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; HRQoL, health-related quality of life; IBDQ, 
Inflammatory Bowel Disease Questionnaire; MCS, Mental Component Summary; NA, not applicable; NR, not 
reported; NS, not significant; PCS, Physical Component Summary; SF-36, 36-Item Short Form Survey; Sig, 
significant difference versus placebo; UI, utility index; VAS, visual analogue scale 
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Table 6 Summary of statistical significance of OCTAVE Sustain outcomes 

relevant to the decision problem 

Clinical 
impact 

Outcome assessed 
Used 

in 
CEA? 

Time 
points 
(week

s) 

Endoscopic 
read 

Tofacitinib 
5 mg 

(n = 198) 

Tofacitinib 
10 mg 

(n = 197) 

Disease 
activity 

Remission (primary 
endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

Mucosal healing (key 
secondary endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

 Sustained remission 

 Sustained mucosal 
healing  

 Sustained 
corticosteroid-free 
remission (key 
secondary endpoint) 

 Sustained clinical 
response 

No 
24 and 

52 

Central Sig Sig 

Local Sig Sig 

Clinical remission Yes 52 
Central Sig Sig 

Local Sig Sig 

Clinical response Yes 52 
Central Sig Sig 

Local Sig Sig 

Endoscopic, symptomatic 
and deep remission 

No 52 
Central Sig Sig 

Local Sig Sig 

HRQoL 

IBDQ treatment response 
and remission 

No 

8 NA Sig Sig 

24 NA Sig Sig 

52 NA Sig Sig 

Change from baseline in 
SF-36 MCS and PCS 

No 
24 NA Sig Sig 

52 NA Sig Sig 

Change from baseline in 
EQ-5D utility index and 

EQ-5D VAS score 
Yes 

8 NA Sig Sig 

24 NA Sig Sig 

52 NA Sig Sig 

Statistical significance = p < 0.05. 

Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; HRQoL, health-related quality of life; IBDQ, 
Inflammatory Bowel Disease Questionnaire; MCS, Mental Component Summary; NA, not applicable; NR, not 
reported; NS, not significant; PCS, Physical Component Summary; SF-36, 36-Item Short Form Survey; Sig, 
significant difference versus placebo; VAS, visual analogue scale.  
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B.2.1 Identification and selection of relevant studies 

Pfizer conducted a systematic review to identify all relevant clinical data from the published 

literature regarding the clinical effectiveness and safety of treatments in ulcerative colitis. Full 

details of the methodology used to identify and select the RCT and non-RCT clinical 

evidence relevant to the technology being appraised are reported in Appendix D along with a 

PRISMA flow diagram, full summary of the included and excluded studies and reasons for 

study exclusion, where applicable. 

B.2.2 List of relevant clinical effectiveness evidence 

The systematic review of clinical evidence identified five randomised controlled trials (RCT) 

with tofacitinib in ulcerative colitis. All five trials provide evidence supporting the application 

for marketing authorisation and are in populations relevant to the decision problem. 

Tofacitinib has been investigated for the treatment of moderately to severely active 

ulcerative colitis in three Phase III RCTs: the OCTAVE Induction 1 and 2 trials and OCTAVE 

Sustain (NCT01465763, NCT01458951 and NCT01458574, respectively). Tofacitinib has 

also been compared with placebo in a Phase II trial (NCT00787202), which is not described 

in detail in this submission, but is included in the NMA (section B.2.9). 

Patients in the OCTAVE Phase III trial programme were eligible to enter an ongoing open-

label extension study, OCTAVE Open (NCT01470612). OCTAVE Open was not used to 

inform the NMA or the economic model because of its open-label, uncontrolled design but 

interim results, which provide additional evidence for the long-term efficacy and safety of 

tofacitinib, are included in section B.2.6.3.1. 

Table 7 Clinical effectiveness evidence with most relevance to the decision 

problem 

Study  OCTAVE Induction 1 and 2 (NCT01465763, NCT01458951) 

Study design Two identical, multicentre, randomised, double-blind, placebo-
controlled trials with an 8-week induction phase. 

Population Patients aged 18 years or older who had a confirmed diagnosis of 
ulcerative colitis for at least 4 months. Patients had moderately to 
severely active disease, which was defined as a Mayo score of 6 to 
12, with a rectal bleeding subscore of 1 to 3 and an endoscopic 
subscore of 2 or 3. 

Intervention(s) Tofacitinib 10 mg twice daily 

Comparator(s) Placebo 

Indicate if trial supports 
application for marketing 
authorisation 

Yes 
Indicate if trial used in the 
economic model 

Yes 

Rationale for use/non-use 
in the model 

Studies provide evidence of the efficacy of tofacitinib and were 
included in the network meta-analysis used in the economic model. 

Reported outcomes 
specified in the decision 
problem 

 Measures of disease activity: Mayo score and partial Mayo score 

 Rates of and duration of response and remission: Mayo score 

 Achieving mucosal healing (endoscopic findings) 

 Adverse effects of treatment 
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 HRQoL: IBDQ, SF-36, EQ-5D-3L and EQ-5D VAS 

 Hospitalisation and surgery due to ulcerative colitis. 

Study  OCTAVE Sustain (NCT01458574) 

Study design Multicentre, randomised, double-blind, placebo-controlled trial with a 
52-week maintenance phase. 

Population Patients who completed the OCTAVE Induction 1 or 2 trial and had a 
clinical response during the Induction trials 

Intervention(s) Tofacitinib 5 mg twice daily or 10 mg twice daily 

Comparator(s) Placebo 

Indicate if trial supports 
application for marketing 
authorisation 

Yes 
Indicate if trial used in the 
economic model 

Yes 

Rationale for use/non-use 
in the model 

Study provides evidence of the efficacy of tofacitinib and was included 
in the network meta-analysis used in the economic model. 

Reported outcomes 
specified in the decision 
problem 

 Measures of disease activity: Mayo score and partial Mayo score 

 Rates of and duration of response and remission: Mayo score 

 Achieving mucosal healing (endoscopic findings) 

 Adverse effects of treatment 

 HRQoL: IBDQ, SF-36, EQ-5D-3L and EQ-5D VAS 

 Hospitalisation and surgery due to ulcerative colitis 

 Corticosteroid-free remission 

Study  OCTAVE Open (NCT01470612) 

Study design Open-label extension study 

Population Patients who completed 52 weeks of maintenance therapy in 
OCTAVE Sustain, and patients who did not have a clinical response 
in OCTAVE Induction 1 or 2, or who withdrew from OCTAVE Sustain 
due to treatment failure 

Intervention(s) Tofacitinib 5 mg twice daily or 10 mg twice daily 

Comparator(s) None 

Indicate if trial supports 
application for marketing 
authorisation 

Yes 
Indicate if trial used in the 
economic model 

No 

Rationale for use/non-use 
in the model 

Study was not included in the economic model because of its open-
label, uncontrolled design and it had not completed at time of 
submission (interim data available). 

Reported outcomes 
specified in the decision 
problem 

 Measures of disease activity: Mayo score and partial Mayo score 

 Rates of and duration of response and remission: Mayo score 

 Achieving mucosal healing (endoscopic findings) 

 Adverse effects of treatment 
Study  Phase II trial (NCT00787202) 

Study design Multicentre, randomised, double-blind, placebo-controlled trial with an 
8-week induction phase. 

Population Adults with a confirmed diagnosis of ulcerative colitis, total Mayo 
scores of 6 to 12 and endoscopic Mayo scores of 2 to 3 

Intervention(s) Tofacitinib 0.5 mg, 3 mg, 10 mg or 15 mg twice daily 

Comparator(s) Placebo 
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a Data from the Phase II trial are included in the NMA and economic model. 
Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; HRQoL, health-related quality of life; IBDQ, 
Inflammatory Bowel Disease Questionnaire; SF-36, 36-Item Short Form Survey; VAS, visual analogue scale. 

B.2.3 Summary of methodology of the relevant clinical effectiveness 

evidence 

B.2.3.1 Methodology 

B.2.3.1.1 Overall summary of OCTAVE clinical trial programme 

The clinical trial programme for tofacitinib includes one Phase II and three Phase III placebo-

controlled studies, and one long-term open-label extension study (98-103), and is 

summarised in Figure 4. 

Figure 4 OCTAVE clinical trial programme overview 

 

For the phase II study, only the tofacitinib 10 mg arm is shown. 
Abbreviations: BID, twice daily; LTE, long-term extension. 

The pivotal evidence used to support the decision problem is predominantly based on the 

Phase III studies. These included: 

 OCTAVE Induction 1 and 2: two identical studies of patients with moderately to 

severely active disease to assess the efficacy of tofacitinib in inducing remission 

 OCTAVE Sustain: a study of patients who had achieved clinical response in the two 

OCTAVE Induction studies to assess the efficacy of tofacitinib in maintaining 

remission (98). 

A brief summary of the study details for the five studies in the clinical trial programme is 

presented in Table 8 (98, 99, 103).

Indicate if trial supports 
application for marketing 
authorisation 

Yes 
Indicate if trial used in the 
economic model 

Yes 

Rationale for use/non-use 
in the model 

Study provides evidence of the efficacy of tofacitinib and was included 
in the network meta-analysis used in the economic model 

Reported outcomes 
specified in the decision 
problem 

 Measures of disease activity: Mayo score and partial Mayo score 

 Rates of and duration of response and remission: Mayo score a 

 Achieving mucosal healing (endoscopic findings) 

 Adverse effects of treatment 
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Table 8 Summary of studies in tofacitinib clinical trial programme 

Study Population Design Dose Regimen Key Selected Endpoints 

Phase II study 
(A3921063) 
(NCT00787202) 

Adult patients with moderately to 
severely active ulcerative colitis 
(N = 194) 

Double-blind 
Placebo-controlled 
8 weeks 

 tofacitinib 0.5 mg BID (n = 31) 

 tofacitinib 3 mg BID (n = 33) 

 tofacitinib 10 mg BID (n = 33) 

 tofacitinib 15 mg BID (n = 49) 

 placebo (n = 48) 

Primary 

Clinical response at week 8 
Secondary 

Clinical remission at week 8 
IBDQ 

OCTAVE Induction 1 
(A3921094) 
(NCT01465763) 

Adult patients with moderately to 
severely active ulcerative colitis 
(N = 598) 

Double-blind 
Placebo-controlled 
9 weeks (primary 
efficacy endpoint at 8 
weeks) 

 tofacitinib 10 mg BID (n = 476) 

 placebo (n = 122) 

Primary 

Remission at week 8 
Secondary 

Mucosal healing at week 8 
Clinical response at week 8 
Clinical remission at week 8 
IBDQ 
SF-36 
EQ-5D 

OCTAVE Induction 2 
(A3921095) 
(NCT01458951) 

Adult patients with moderately to 
severely active ulcerative colitis 
(N = 541) 

Double-blind 
Placebo-controlled 
9 weeks (primary 
efficacy endpoint at 8 
weeks) 

 tofacitinib 10 mg BID (n = 429) 

 placebo (n = 112) 

Primary 

Remission at week 8 
Secondary 

Mucosal healing at week 8 
Clinical response at week 8 
Clinical remission at week 8 
IBDQ 
SF-36 
EQ-5D 

OCTAVE Sustain 
(A3921096) 
(NCT01458574) 

Patients who had achieved clinical 
response in OCTAVE Induction 1 
or 2 
(N = 593) 

Double-blind 
Placebo-controlled 
53 weeks (primary 
efficacy endpoint at 
52 weeks) 

 tofacitinib 10 mg BID (n = 197) 

 tofacitinib 5 mg BID (n = 198) 

 placebo (n = 198) 

Primary 

Remission at week 52 
Secondary 

Mucosal healing at week 52 
Sustained steroid-free remission at week 24 
and week 52  
Clinical response at week 52 
Clinical remission at week 52 

OCTAVE Open 
(A3921139) 
(NCT01470612) 

Patients who completed OCTAVE 
Induction 1 or 2 without clinical 
response, OR patients who 
completed or had early withdrawal 
due to treatment failure in 
OCTAVE Sustain (N = 886) 

Open-label 
up to 6 years 
duration 

 tofacitinib 10 mg BID (n = 742) 

 tofacitinib 5 mg BID (n = 144) 

Primary 

Safety and tolerability of long-term 
tofacitinib therapy in patients with UC 
Secondary 

Remission at month 12 
Mucosal healing at month 12 

Abbreviations: BID, twice daily; UC, ulcerative colitis. 
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B.2.3.1.2 OCTAVE Induction 1 and 2 methodology 

B.2.3.1.2.1 Summary of trial methodology 

The methodology of the OCTAVE Induction 1 and 2 trials is summarised in Table 9. 

Table 9 Summary of OCTAVE Induction 1 and 2 methodology 

Trial no. (acronym) NCT01465763 

OCTAVE Induction 1 (A3921094) 

NCT01458951 

OCTAVE Induction 2 (A3921095) 

Study objective To demonstrate the efficacy of tofacitinib in inducing remission in patients 
with moderately to severely active ulcerative colitis 

Trial design Multicentre, randomised, double-blind, placebo-controlled trials  

Duration of study 9 weeks (primary efficacy endpoint was assessed at 8 weeks) 

Method of 
randomisation 

Randomisation was performed centrally with the use of a tele-
randomisation system; stratified according to previous treatment with TNFi 
therapies, glucocorticoid use at baseline, and geographic region 

Method of blinding  Trials were patient-, investigator- and sponsor-blinded 

Eligibility criteria for 
participants 

Adult patients aged 18 years or older with moderately to severely active 
ulcerative colitis. 

Details of inclusion and exclusion criteria are provided in section 
B.2.3.1.2.2 

Settings and locations 
where the data were 
collected 

OCTAVE Induction 1 was 
conducted at 144 sites worldwide 
(two in the UK) 

OCTAVE Induction 2 was conducted 
at 169 sites worldwide (three in the 
UK) 

Trial drugs  4:1 ratio of oral tofacitinib 10 mg twice daily and placebo; trials initially 
included tofacitinib 15 mg twice daily (see below) 

Permitted and 
disallowed concomitant 
medications 

Permitted concomitant medications for ulcerative colitis were oral 
aminosalicylates and oral glucocorticoids (at a maximum dose of 25 mg per 
day of prednisone or a prednisone equivalent), provided that the 
medications were administered at a stable dose throughout the induction 
trials. Chronic treatment with antibiotics was permitted providing that the 
dose was stable for 2 weeks prior to baseline. 

 

Prohibited medications include azathioprine, ciclosporin, TNFi therapy 
within 8 weeks of baseline, intravenous corticosteroids.  

Primary outcomes 
(see Table 12for 
definitions) 

Primary endpoint: 

remission at week 8, based on centrally read endoscopic subscores 

Secondary/tertiary 
outcomes (including 
scoring methods and 
timings of 
assessments) 

(see Table 11 and 
Table 12 for definitions) 

Key secondary endpoint: 

mucosal healing at week 8 

Secondary endpoints: 

Clinical response at week 8 

Clinical remission at week 8 

Endoscopic remission at week 8 

Symptomatic remission at week 8 

Deep remission at week 8 

Partial Mayo score at week 8 and change from baseline over time 

Change from baseline in total Mayo score at week 8 

Key PRO and resource use endpoints: 

IBDQ remission at week 4 and week 8 
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Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; IBDQ, Inflammatory Bowel Disease Questionnaire; 
MCS, Mental Health Component Summary; PCS, Physical Health Component Summary; PRO, patient-reported 
outcome; SF-36, 36-Item Short Form Survey; TNFi, tumour necrosis factor inhibitor; VAS, visual analogue scale. 
Source: Sandborn et al. 2017 (98). 

B.2.3.1.2.2 Eligibility criteria 

Full inclusion and exclusion criteria for OCTAVE Induction 1 and 2 are listed in Table 10 

(98). 

Prohibited concomitant therapies included TNFi therapies, azathioprine, methotrexate, and 

mercaptopurine. Permitted concomitant medications for ulcerative colitis during the Induction 

trials were oral aminosalicylates at a stable dose for at least 4 weeks prior to baseline and 

during the study period, and oral glucocorticoids (at a maximum dose of 25 mg per day of 

prednisone or a prednisone equivalent) at a stable dose for at least 2 weeks prior to baseline 

and during the study period. Patients currently receiving chronic treatment for ulcerative 

colitis with antibiotics (e.g., metronidazole and rifaximin) were also eligible provided the dose 

was stable for at least 2 weeks prior to baseline and during the study period.  

IBDQ treatment response at week 4 and week 8 

Score and change from baseline in EQ-5D/VAS over time 

Score and change from baseline in SF-36 PCS and MCS at week 8 

Score and change from baseline in WPAI domains at week 8 

Incidence and duration of ulcerative colitis-related hospitalisations 

Number of patients undergoing colectomy for ulcerative colitis or ulcerative 
colitis-related complications 

Pre-planned subgroups Prior TNFi exposure (yes vs no) 

Prior TNFi failure (yes vs no) 

Baseline corticosteroid use (yes vs no) 

Geographic Region (3 groups: North America, Europe, other). 

Protocol amendments Trials initially included tofacitinib 15 mg twice daily, but exploration of this 
dose was discontinued based on feedback from regulatory authorities. 

Randomisation to the 15-mg dose was discontinued after 38 patients in the 
OCTAVE Induction 1 trial, and 18 in the OCTAVE Induction 2 trial, had 
undergone randomisation across three treatment groups. 
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Table 10 Inclusion and exclusion criteria in the OCTAVE Induction 1 and 2 

studies 

Inclusion criteria 

 Patient has provided informed consent 

 Patient is aged 18 years or older 

 Patient has had a confirmed diagnosis of ulcerative colitis for at least 4 months 

 Patient has moderately to severely active disease (defined as a Mayo score of 6 to 12, with 
a rectal bleeding subscore of 1 to 3 and an endoscopic subscore of 2 or 3; see section 
B.2.3.1.2.2). 

 Patients were required to have had treatment failure with or to have had unacceptable side 
effects from treatment with at least one of the following agents: 

o oral or intravenous glucocorticoids 

o azathioprine 

o mercaptopurine 

o infliximab  

o adalimumab. 

Exclusion criteria 

 Presence of clinical findings suggestive of Crohn’s disease, ulcerative colitis limited to the 
distal 15 cm of colon, clinical signs of fulminant colitis, toxic megacolon, or indeterminate, 
microscopic, ischaemic, or infectious colitis. 

 Inadequate washout for the following medications prior to baseline: 

o azathioprine, 6- mercaptopurine, or methotrexate within 2 weeks 

o TNFi therapies or interferon therapy within 8 weeks 

o cyclosporine, mycophenolate mofetil/mycophenolic acid, or tacrolimus within 4 
weeks 

o intravenous corticosteroids within 2 weeks 

o rectally administered corticosteroid or 5-aminosalicylic acid within 2 weeks 

o anti-adhesion molecule therapy within one year 

o lymphocyte-depleting agents/therapies within one year 

o other marketed immunosuppressants or biologics with immunomodulatory 
properties within 3 months 

o leukocyte apheresis within 6 months. 

 Patients were also excluded if, at screening, they had: 

o haemoglobin levels < 9.0 g/dL 

o absolute white blood cell count of < 3.0 x 109/L (< 3000/mm3) or absolute 
neutrophil count of < 1.2 x 109/L (< 1200/mm3) or absolute lymphocyte count of 
< 0.5 x 109/L (< 500/mm3) (< 0.75 x 109/L [< 750/mm3] in the UK) 

o thrombocytopenia, as defined by a platelet count < 100 x 109/L (< 100,000/mm3) 

o estimated glomerular filtration rate < 40 mL/min based on Cockcroft-Gault 
calculation 

o total bilirubin, aspartate transaminase or alanine transaminase more than 1.5 times 
the upper limit of normal. 

Source: Sandborn et al. 2017 (98). 

B.2.3.1.2.3 Outcomes 

Outcomes were measured for disease activity, health-related quality of life (HRQoL) and 

health utility. 
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Different instruments and scoring systems were used to measure these (see Table 11) and 

to define efficacy endpoints (see Table 12). Adverse events were also recorded as safety 

endpoints. 

Table 11 Outcome measures used in the OCTAVE Induction trials 

Outcome Definition 

Efficacy 

Mayo score Scores on the Mayo scale range from 0 to 12, and scores on each of the four 
subscores range from 0 to 3, with higher scores indicating more severe 
disease (see Table 3). 

Partial Mayo score The partial Mayo score is calculated based on the following Mayo subscores: 
Physician’s Global Assessment, stool frequency and rectal bleeding, and 
ranges from 0 to 9, with higher scores indicating more severe disease. 

Patient-reported outcomes 

IBDQ IBDQ scores range from 32 to 224, with higher scores indicating better 
HRQoL. 

SF-36 v2, acute The SF-36 version 2, acute assesses eight domains of functional health and 
well-being. Physical Health Component Summary (PCS) and Mental Health 
Component Summary (MCS) scores were calculated from the domain scores. 
The acute form uses a recall period of 1 week. Higher scores indicate a better 
HRQoL. 

EQ-5D utility index 
score 

The EQ-5D is a standardised instrument developed by the EuroQoL Group 
for use as a generic, preference-based measure of health outcome. The 
EQ-5D questionnaire is used to calculate a utility score based on a 
descriptive profile, or ‘health state’. Data in this submission are based on the 
3-level version (EQ-5D-3L), with UK preference weights. 

EQ-5D VAS In the EQ-5D VAS, patients indicate their overall health on a vertical scale, 
ranging from “worst possible” to “best possible” health. 

WPAI-UC v2 The 6-item WPAI-UC version 2 questionnaire is a validated instrument 
designed to measure the ability to work and perform regular activities, 
specifically as a result of the target health problem (ulcerative colitis). 

The WPAI-UC yields four scores: absenteeism (work time missed); 
presenteeism (impairment at work/reduced on-the-job effectiveness); work 
productivity loss (overall work impairment/absenteeism plus presenteeism) 
and non-work activity Impairment. 

Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; HRQoL, health-related quality of life; IBDQ, 
Inflammatory Bowel Disease Questionnaire; SF-36, 36-Item Short Form Survey; VAS, visual analogue scale; 
WPAI-UC, Work Productivity and Activity Impairment-Ulcerative Colitis. 
Sources: Sandborn et al. 2017 (98); OCTAVE CSRs (100-102). 

Adverse events (which were classified with the use of the Medical Dictionary for Regulatory 

Activities) were recorded as safety endpoint. Laboratory test results and concomitant 

medications were recorded throughout the trials (98). Opportunistic infections, cancers, and 

cardiovascular events were assessed by external adjudication committees (Appendix L.1.1). 

The incidence and duration of ulcerative colitis-related hospitalisation and surgery was also 

recorded. Details of adverse events in the OCTAVE trials are presented in section B.2.9. 

Endpoint definitions used in the OCTAVE Induction 1 and 2 trials are shown in Table 12. 
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Table 12 Summary of OCTAVE Induction 1 and 2 endpoints 

Definition Endpoint Type Assessed at: 

Efficacy endpoints using the Mayo score  

Mayo score 
of ≤ 2, no 
individual 
subscore 
exceeding 1 
point 

+ 

rectal bleeding 
subscore = 0 

Remission Primary Week 8 

 
Clinical 
remission 

Secondary Week 8 

rectal bleeding and stool 
frequency subscore = 0 

Symptomatic 
Remission 

Secondary Week 8 

rectal bleeding subscore 
and endoscopic 
subscore = 0 

Deep Remission Secondary Week 8 

Mayo endoscopic subscore of ≤ 1 Mucosal Healing 
Key 
Secondary 

Week 8 

Mayo endoscopic subscore of 0 
Endoscopic 
Remission 

Secondary Week 8 

Decrease from baseline Mayo score of ≥ 3 
points and ≥ 30%, with a decrease in rectal 
bleeding subscore of ≥ 1 point or absolute 
rectal bleeding subscore of ≤ 1) 

Clinical 
Response 

Secondary Week 8 

Total of Physician’s Global Assessment, stool 
frequency and rectal bleeding subscores 

Partial Mayo Secondary 
Weeks 2, 4, and 

8 

HRQoL endpoints 

IBDQ score of ≥ 170 IBDQ remission Secondary Weeks 4 and 8 

Increase in IBDQ score of ≥ 16 points from 
induction trial baseline 

IBDQ treatment 
response 

Secondary Weeks 4 and 8 

Change from baseline in EQ-5D utility index 
score 

EQ-5D utility Secondary Weeks 2 and 8 

Change from baseline in EQ-5D VAS score EQ-5D VAS Secondary Weeks 2 and 8 

Change from baseline in SF-36 MCS score SF-36 MCS Secondary Week 8 

Change from baseline in SF-36 PCS score SF-36 PCS Secondary Week 8 
Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; HRQoL, health-related quality of life; IBDQ, 
Inflammatory Bowel Disease Questionnaire; SF-36, 36-Item Short Form Survey; VAS, visual analogue scale. 
Source: Sandborn et al. 2017 (98). 

B.2.3.1.2.4 Central and local assessment of endoscopic subscores 

In the OCTAVE Induction 1 and 2 trials, the Mayo endoscopic subscore, based on mucosal 

appearance during endoscopy, was assessed by both the study site investigator (local 

assessment) and by a central reader using video recorded during the procedure (central 

assessment). Centrally read endoscopic subscores were used for both eligibility and efficacy 

analyses. The tofacitinib OCTAVE development programme was the first in ulcerative colitis 

to use central reads to assess primary efficacy endpoints, as requested by the regulatory 

authority. The benefit of using central reads has not yet been established. In addition, it is 

not known whether the knowledge that endoscopic appearances were also being scored by 

central readers may have consciously or subconsciously influenced the results of the local 

reading. In clinical practice, physicians use their own assessment of endoscopic findings, 

and not that of central readers, to complement other data to make clinical decisions. 

Therefore, results based on local reading may be closer to real-world data than central 

reading and remain relevant for prescribers. 

In this submission, results based on locally read endoscopic subscores are presented in 

addition to those based on central reads. Locally read endoscopic subscores are also used 
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in the base case of the NMA and economic model (see sections B.2.9 and B.3); centrally 

read data are used in sensitivity analysis. 

B.2.3.1.3 OCTAVE Sustain – methodology 

B.2.3.1.3.1 Summary of trial methodology 

The methodology of the OCTAVE Sustain trial is summarised in Table 13. 

Table 13 Summary of OCTAVE Sustain methodology 

Trial no. (acronym) NCT01458574 

OCTAVE Sustain 

(A3921096) 

Study objective To demonstrate the efficacy of tofacitinib as maintenance therapy in 
patients with moderately to severely active ulcerative colitis 

Trial design Multicentre, randomised, double-blind, placebo-controlled trials  

Duration of study 52 weeks  

Method of 
randomisation 

Randomisation was performed centrally with the use of a tele-
randomisation system; stratified according to previous treatment with TNFi 
therapies, glucocorticoid use at baseline, and geographic region 

Method of blinding  Trial was patient-, investigator- and sponsor-blinded 

Eligibility criteria for 
participants 

Patients were eligible to enter OCTAVE Sustain if they met the entry 
criteria for the Induction trials (see Section B 2.3.1.2.2. and had completed 
8 weeks of induction therapy. They also had to have achieved the criteria 
for clinical response in OCTAVE Induction 1 and 2.  

Settings and locations 
where the data were 
collected 

OCTAVE Sustain was conducted at 297 sites worldwide (five in the UK) 

Trial drugs  1:1:1 ratio of oral tofacitinib 5 mg twice daily, tofacitinib 10 mg twice daily 
and placebo 

Permitted and 
disallowed concomitant 
medications 

Permitted concomitant medications for ulcerative colitis were oral 
aminosalicylates (at a stable dose) and chronic treatment for ulcerative 
colitis with antibiotics (e.g., metronidazole, rifaximin). If patients were using 
oral glucocorticoids at study entry, tapering was mandatory starting the first 
week of the study at a specified rate depending on starting dose: the daily 
dose of prednisone or equivalent was decreased at a rate of 5 mg per week 
until the dose reached 20 mg/day, then 2.5 to 5.0 mg per week until the 
dose reached 10 mg/day, then by 2.5 mg per week until the dose was 
0 mg. 

Primary outcomes 
(see Table 12 for 
definitions) 

Primary endpoint: 

 remission at week 52, based on centrally read endoscopic subscores 

Secondary/tertiary 
outcomes (including 
scoring methods and 
timings of 
assessments) 

(see Table 11, Table 
12 and section 
B.2.3.1.3.3 for 
definitions) 

Key secondary endpoints: 

 mucosal healing at week 52 

 sustained corticosteroid-free remission among patients in remission at 
baseline 

Secondary endpoints: 

 Clinical response at week 52 

 Clinical remission at week 52 

 Endoscopic remission at week 52 

 Symptomatic remission at week 52 
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Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; IBDQ, Inflammatory Bowel Disease Questionnaire; 
MCS, Mental Health Component Summary; PCS, Physical Health Component Summary SF-36, 36-Item Short 
Form Survey; TNFi, tumour necrosis factor inhibitor; VAS, visual analogue scale. 
Source: Sandborn et al. 2017 (98). 
a further subgroups were planned and are listed in the CSR in detail 

Patients in OCTAVE Sustain who met treatment failure criteria were required to withdraw 

from the study; treatment failure was defined as an increase in Mayo score ≥ 3 points from 

baseline, increase in rectal bleeding ≥ 1 point, increase of endoscopic subscore ≥ 1 point, 

yielding an absolute endoscopic subscore of ≥ 2 after a minimum treatment of 8 weeks in the 

study. 

B.2.3.1.3.2 Eligibility criteria 

Patients were eligible to enter OCTAVE Sustain if they met the entry criteria for the two 

Induction studies and had completed 8 weeks of induction therapy. In addition, they must 

have had a clinical response to therapy in the OCTAVE Induction 1 and 2 trials. Oral 

glucocorticoids were permitted in the OCTAVE Induction 1 and 2 trials (Table 10), provided 

that the dose was stable throughout the trials, however, tapering of glucocorticoids was 

mandatory in OCTAVE Sustain starting from entry into the maintenance trial. A fixed 

schedule of tapering was applied according to glucocorticoid and starting dose, but the 

protocol required eventual withdrawal from corticosteroids. Patients could receive an 

increase in their steroid dosing once during the maintenance study to treat flare if necessary, 

however, tapering must then be restarted and no further dose increases were permitted. 

(98). 

 Deep remission at week 52 

 Key health outcome endpoints: 

 IBDQ remission over time 

 IBDQ treatment response over time 

 Score and change from baseline in EQ-5D/VAS over time 

 Score and change from baseline in SF-36 PCS and MCS at weeks 24 
and 52 

 Score and change from baseline in WPAI domains at week 52 

 incidence and duration of ulcerative colitis-related hospitalisations 

 Number of patients undergoing colectomy for ulcerative colitis or 
ulcerative colitis-related complications 

Pre-planned 
subgroupsa 

 Duration of disease at induction study baseline (< 6 years vs ≥ 6 years) 

 Prior TNFi exposure at induction study baseline (yes vs no) 

 Prior TNFi failure at induction study baseline (yes vs no) 

 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) 
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B.2.3.1.3.3 Outcomes 

Outcome definitions in OCTAVE Sustain were identical those in the OCTAVE Induction 1 

and 2 trials, as described in section B.2.3.1.2.3, Table 11 (98). OCTAVE Sustain endpoints 

based on Mayo scores and IBDQ scores were defined in the same way as those in the 

OCTAVE Induction 1 and 2 trials (see Table 12). In addition, the proportion of patients who 

achieved Mayo score endpoints at both week 24 and week 52 was calculated (e.g. sustained 

remission) (98). Data for the subset of patients in remission at OCTAVE Sustain baseline 

(i.e. at week 8 in OCTAVE Induction 1 and 2) were used to assess the key secondary 

endpoint of sustained corticosteroid-free remission. Sustained corticosteroid-free remission 

comprised of remission (as defined in Table 12) plus no treatment with steroids for ≥ 4 

weeks before the 24-and 52-week visits (98). 

B.2.3.1.3.4 Central and local assessment of endoscopic subscores 

As in the OCTAVE Induction 1 and 2 trials, the Mayo endoscopic subscore, based on 

mucosal appearance during endoscopy, was assessed by both the study site investigator 

(local assessment) and by a central reader using video recorded during the procedure 

(central assessment). This submission includes results based on both centrally- and locally 

read endoscopic subscores. Locally read endoscopic subscores are also used in the base 

case of the NMA and economic model (see sections B.2.9 and B.3); centrally read data are 

used in sensitivity analysis. 

B.2.3.1.4 OCTAVE Open – methodology 

B.2.3.1.4.1 Summary of trial methodology 

Patients without a clinical response in OCTAVE Induction 1 and 2 and those who completed 

OCTAVE Sustain or had early withdrawal due to treatment failure were eligible to enter an 

open-label extension phase, OCTAVE Open (see section B.2.6.3). 

The methodology of the ongoing OCTAVE Open trial is summarised in Table 14. 

Table 14 Summary of OCTAVE Open methodology 

Trial no. 
(acronym) 

NCT01470612 

OCTAVE Open 

(A3921139) 

Study objective To assess the safety and tolerability of long-term tofacitinib therapy 

Trial design Open-label extension study  

Duration of study Up to 6 years (12-month results are reported in this submission)  

Method of 
randomisation 

None 

Method of blinding  None 

Trial no. 
(acronym) 

NCT01470612 

OCTAVE Open 

(A3921139) 
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Abbreviations: HRQoL, health-related quality of life. 
Source: OCTAVE Open CSR (103). 

Treatment assignment in OCTAVE Open was determined according to patients’ response in 

OCTAVE Induction 1 and 2 and OCTAVE Sustain and is summarised in Figure 5. 

B.2.3.1.4.2 Outcomes 

Outcome definitions in OCTAVE Open were consistent those in the OCTAVE Induction and 

Sustain trials (see section B.2.3.1.2.3). 

Eligibility criteria for 
participants 

Patients who have completed or demonstrated treatment failure in the 
maintenance study, or who were non-responders after completing 8 weeks of 
treatment in the induction studies were eligible to enter OCTAVE Open.  

Settings and 
locations where the 
data were collected 

OCTAVE Open was conducted at 215 sites worldwide (five in the UK) 

Trial drugs  Oral tofacitinib 5 mg twice daily or 10 mg twice daily, depending on response 

in OCTAVE Induction 1 and 2 and OCTAVE Sustain (Figure 5) 

Permitted and 
disallowed 
concomitant 
medications 

Permitted concomitant medications for ulcerative colitis were oral 
aminosalicylates (at a stable dose) and chronic treatment for ulcerative colitis 
with antibiotics (e.g., metronidazole, rifaximin); if patients were using oral 
glucocorticoids at study entry, tapering was mandatory as per the OCTAVE 
Sustain schedule. 

Primary outcomes  Primary objective: 

 To assess the safety and tolerability of long-term tofacitinib therapy in 
patients with ulcerative colitis. 

There were no primary efficacy endpoints 

Secondary/tertiary 
outcomes (including 
scoring methods and 
timings of 
assessments) 

(see Table 12 for 
definitions) 

Secondary objectives: 

 To evaluate the efficacy of long-term tofacitinib therapy in patients with 
ulcerative colitis 

To evaluate the effect of long-term tofacitinib therapy on HRQoL in patients 
with ulcerative colitis. 

Secondary efficacy endpoints based on Mayo scores 

 Remission 

 Clinical remission 

 Mucosal healing 

 Partial Mayo score remission (total score ≤ 2, no individual subscore > 1) 

Pre-planned 
subgroups 

Subgroups according to response in OCTAVE Induction 1 and 2 and 

OCTAVE Sustain (see Figure 5): 

1. Patients who completed maintenance study in remission: 
‘maintenance remission’ 

2. Patients who completed maintenance not in remission: ‘other 
remission completers’ 

3. Patients who withdrew from maintenance study due to treatment 
failure: ‘maintenance treatment failure’ 

Patients who did not have a clinical response to induction therapy: ‘induction 
non-response’ 
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Figure 5 Treatment assignment in OCTAVE Open 

 

B.2.3.1.4.3 Central and local assessment of endoscopic subscores 

Endoscopic subscores based on central reading were used to determine remission status at 

entry to OCTAVE Open. 

B.2.3.1.5 Relevance of endpoints to decision problem 

Remission is a stringent endpoint that requires both symptomatic improvement and 

endoscopic evidence of mucosal healing. In addition, the secondary endpoint of mucosal 

healing is regarded as an important therapeutic endpoint in clinical practice; achieving 

mucosal healing is associated with sustained clinical remission, a reduced need for 

corticosteroids and a decreased risk of surgery being required (63, 104). 

Sustained corticosteroid-free remission is regarded as an important clinical endpoint: 

although corticosteroids may be used for induction of remission, because of their side-effect 

profile they are not typically used for long-term management of ulcerative colitis, making 

corticosteroid-free remission an important goal (105). 

The endpoints used in the NMA and economic model (see sections B.2.9 and B.3) are 

clinical response and clinical remission (see Table 12 for definitions). These endpoints are 

used instead of the primary OCTAVE trial endpoint, remission, to ensure comparability with 

trials of biological therapies for ulcerative colitis, which have typically used clinical remission 

or clinical response as a primary endpoint. In OCTAVE Induction 1 and 2 and OCTAVE 

Sustain the results for clinical remission are very similar to those for the primary endpoint of 

remission (see sections B.2.6.1.1.3 and B.2.6.2.1.4). Both clinical response and clinical 

remission are considered to be clinically meaningful endpoints (106). 

B.2.3.2 Baseline characteristics 

Demographics and baseline characteristics of patients included in the OCTAVE studies are 

shown in Table 15. The baseline characteristics of the patients were similar across treatment 

groups in all the trials, except for sex in the OCTAVE Induction 2 trial and smoking status in 

the OCTAVE Sustain trial (98). 
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The OCTAVE trial populations are relevant to the NICE decision problem. Approximately half 

of OCTAVE Induction trial participants had extensive disease or pancolitis (49–54% across 

groups), with mean total Mayo scores of 8.9–9.1 (98). More than half of participants had 

previously received TNFi therapy (53–58% across groups); of these TNFi-experienced 

patients, the majority (over 95%) had experienced failure of at least one TNFi therapy. In 

addition, of this TNFi-experienced group, 33% in the tofacitinib group had received more 

than 2 TNFi agents. More than two-thirds of patients in the Induction trials had had treatment 

failure with an immunosuppressant (such as azathioprine or mercaptopurine; 67–76%), and 

around three-quarters had treatment failure with a glucocorticoid (71–80%) (98). 

B.2.4 Statistical analysis and definition of study groups in the relevant 

clinical effectiveness evidence 

B.2.4.1 Analysis sets 

The main analysis sets in the OCTAVE RCTs are defined below. 

Full Analysis Set (FAS): The primary analysis population for efficacy endpoints was the 

FAS defined as all subjects randomly assigned to either placebo, tofacitinib 10 mg twice 

daily, or tofacitinib 5 mg twice daily (OCTAVE Sustain only). 

OCTAVE Induction modified Full Analysis Set (mFAS): In OCTAVE Induction 1 and 2 the 

mFAS was a subset of the FAS with 3 patients excluded from a site in Japan due to potential 

unblinding during the study. 

OCTAVE Sustain mFAS: in OCTAVE Sustain the mFAS was a subset of the FAS that 

included only patients who received tofacitinib in the induction studies (excluding patients 

from the OCTAVE Induction 1 and 2 placebo groups). 

Per-Protocol Analysis Set (PPAS): A subset of the FAS population who had no major 

protocol violations that could have potentially had a significant impact on efficacy analyses, 

as determined by the sponsor prior to database lock. 

Safety Analysis Set (SAS): The safety analysis set consisted of all randomised subjects 

who received at least 1 dose of study medication. 

For the purpose of this submission, mFAS and PPAS results are not described in full detail 

within this document; however, results for the primary endpoints are summarised in 

Appendix L, Table 206, Table 207 and Table 208. 

In addition, both the efficacy and the safety analyses in the induction trials excluded data 

from patients who were assigned to receive tofacitinib at a dose of 15 mg; those data were 

analysed separately and are summarised in Appendix L, Table 209. 

B.2.4.2 Statistical information 

A summary of the statistical methods used in the OCTAVE RCTs is presented in Table 16. 
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Table 15 Baseline Demographic and Disease Characteristics of the Patients in the OCTAVE Induction 1, OCTAVE Induction 2, 

and OCTAVE Sustain Trials 

 OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain 

Characteristic 

Placebo 
(N = 122) 

Tofacitinib 
10 mg 

(N = 476) 

Placebo 
(N = 112) 

Tofacitinib 
10 mg 

(N = 429) 

Placebo 
(N = 198) 

Tofacitinib 
5 mg 

(N = 198) 

Tofacitinib 
10 mg 

(N = 197) 

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

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

Induction trial group assignment, n (%) 

Placebo — — — — 24 (12.1) 22 (11.1) 24 (12.2) 

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

Tofacitinib, 15 mg twice daily — — — — 7 (3.5) 6 (3.0) 6 (3.0) 

Remission at maintenance trial entry, 
n (%) 

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

Duration of disease — years b 

Median 6.0 6.5 6.2 6.0 7.2 6.5 6.8 

Range 0.5–36.2 0.3–42.5 0.4–27.9 0.4–39.4 0.6–42.7 0.6–40.3 0.6–35.7 

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

Proctosigmoiditis 19/122 (15.6) 65/475 (13.7) 16/111 (14.4) 67/428 (15.7) 21/198 (10.6) 28/196 (14.3) 33/196 (16.8) 

Left­sided colitis 37/122 (30.3) 158/475 (33.3) 39/111 (35.1) 
149/428 
(34.8) 

68/198 (34.3) 66/196 (33.7) 60/196 (30.6) 

Extensive colitis or pancolitis 66/122 (54.1) 252/475 (53.1) 56/111 (50.5) 
211/428 
(49.3) 

108/198 
(54.5) 

102/196 (52.0) 
103/196 
(52.6) 

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

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

C­reactive protein, mg/litre b 

Median 4.7 4.4 5.0 4.6 1.0 0.7 0.9 

Range 0.1–82.5 0.1–208.4 0.2–205.1 0.2–156.0 0.1–45.0 0.1–33.7 0.1–74.3 

Oral glucocorticoid use at baseline — 
no. (%) b 

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

Previous treatment with TNFi, n (%) c 65 (53.3) 254 (53.4) 65 (58.0) 234 (54.5) 92 (46.5) 90 (45.5) 101 (51.3) 
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 OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain 

Characteristic 

Placebo 
(N = 122) 

Tofacitinib 
10 mg 

(N = 476) 

Placebo 
(N = 112) 

Tofacitinib 
10 mg 

(N = 429) 

Placebo 
(N = 198) 

Tofacitinib 
5 mg 

(N = 198) 

Tofacitinib 
10 mg 

(N = 197) 

Previous treatment failure, n (%) c,f 

TNF antagonist 64 (52.5) 243 (51.1) 60 (53.6) 222 (51.7) 89 (44.9) 83 (41.9) 93 (47.2) 

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

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

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

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

Smoking status, n (%) c,i        

Never smoked 80 (65.6) 301 (63.2) 81 (72.3) 268 (62.5) 113 (57.1) 142 (71.7) 128 (65.0) 

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

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

Plus–minus values are means ±SD. There were no significant differences between groups within each trial unless otherwise noted. 
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). 

Abbreviations: SD, standard deviation; TNFi, tumour necrosis factor inhibitor. 
Source: Sandborn et al. 2017 (98). 
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Table 16 Summary of statistical methods in the OCTAVE trials 

Trial no. 

(acronym) 

OCTAVE Induction 1  
(A3921094) 

(NCT01465763) 

OCTAVE Induction 2 

(A3921095) 

(NCT01458951) 

OCTAVE Sustain (A3921096) 
(NCT01458574) 

OCTAVE Open (A3921139) 
(NCT01470612) 

Hypothesis 
objective 

To demonstrate a difference between tofacitinib 10 mg 
and placebo in the proportion of patients in remission at 
week 8 

To demonstrate a difference between 
tofacitinib and placebo in the proportion 
of patients in remission at week 52 

To assess the safety and 
tolerability of long-term 
tofacitinib therapy 

Multiple 
comparisons 
and multiplicity 

The family-wise type 1 error rate was controlled at 0.05 
for the primary and key secondary endpoints using a 
fixed-sequence testing procedure 

All other efficacy endpoints were evaluated at the 0.05 
level of significance, without adjustments for multiple 
comparisons 

The family-wise type 1 error rate was 
controlled at 0.05 for the primary and 
key secondary endpoints using a 
sequentially rejective, Bonferroni-
based, iterative multiple test procedure 

All other efficacy endpoints were 
evaluated at the 0.05 level of 
significance, without adjustments for 
multiple comparisons 

Only summary statistics 
were generated 

Statistical 
analysis of 
primary 
endpoint 

The primary endpoint was compared between 
treatment groups by the CMH Chi-square test stratified 
by prior treatment with TNFi therapy, corticosteroid use 
at baseline, and geographic region 

The primary endpoint was compared 
between treatment groups by the CMH 
Chi-square test stratified by prior 
treatment with TNFi therapy, 
corticosteroid use at baseline, and 
geographic region 

Only summary statistics 
were generated 

Statistical 
analysis of 
secondary 
efficacy 
endpoints 

Binary endpoints were compared between treatment 
groups with the use of a stratified CMH Chi-square test 

Change from baseline in the total Mayo score was 
analysed with the use of an analysis of covariance 
model with observed case data 

For continuous end points, change from baseline was 
analysed with the use of a linear mixed-effects model 
(EQ-5D data) or an ANCOVA model (SF-36, WPAI 
data) 

Binary endpoints were compared 
between treatment groups with the use 
of a stratified CMH Chi-square test 

For other continuous end points, 
change from baseline was analysed 
with the use of a linear mixed-effects 
model 

Only summary statistics 
were generated 
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Trial no. 

(acronym) 

OCTAVE Induction 1  
(A3921094) 

(NCT01465763) 

OCTAVE Induction 2 

(A3921095) 

(NCT01458951) 

OCTAVE Sustain (A3921096) 
(NCT01458574) 

OCTAVE Open (A3921139) 
(NCT01470612) 

Data 
management, 
patient 
withdrawals and 
the 
advancement of 
patients from 
placebo to 
active treatment 

For binary endpoints, patients with missing data were 
considered as not having had a response (NRI). a 

For EQ-5D continuous endpoints, analyses were 
performed using a linear mixed-effects model with 
repeated measures, where the missing values were 
assumed to be missing at random 

Missing SF-36 and WPAI values were not imputed, and 
analyses were based on observed data 

For binary endpoints, patients with 
missing data were considered as not 
having had a response (NRI). a 

For EQ-5D and SF-36 continuous 
endpoints, analyses were performed 
using a linear mixed-effects model with 
repeated measures, where the missing 
values were assumed to be missing at 
random 

Missing WPAI values were not imputed, 
and analyses were based on observed 
data 

For binary endpoints, 
patients with missing data 
were considered as not 
having had a response 
(NRI). a 

 

Sample size, 
power 
calculation 

A sample size of approximately 545 patients in each 
trial (436 patients assigned to receive tofacitinib and 
109 patients assigned to receive placebo) was 
calculated to provide the trials with 90% power to 
detect a difference of 17.5 percentage points between 
the tofacitinib groups and the placebo groups in the 
rates of the primary and key secondary endpoints, 
assuming rates in the placebo groups of 15% for the 
primary endpoint and 35% for the mucosal healing 
secondary endpoint. 

A sample size of 654 patients (218 in 
each of the three treatment groups) 
was calculated to provide the trial with 
90% power to detect a difference of 
17.5 percentage points between the 
tofacitinib groups and the placebo 
group in the rate of the primary 
endpoint, assuming a rate in the 
placebo group of 30%. 

A sample size of 
approximately 900 
patients combined from 
OCTAVE Induction 1 and 
2 and OCTAVE Sustain 
was expected 

a NRI is considered to be a more conservative approach for managing missing data than LOCF (107). 
Abbreviations: ANCOVA, analysis of covariance; CMH, Cochran-Mantel-Haenszel; EQ-5D, 5-dimension EuroQol questionnaire; LOCF, last observation carried forward; NRI, 
non-responder imputation; SF-36, 36-Item Short Form Survey; TNFi, tumour necrosis factor inhibitor; WPAI, Work Productivity and Activity Impairment. 
Source: Sandborn et al., 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101); OCTAVE Sustain CSR (102); OCTAVE Open CSR (103). 
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B.2.4.3 Participant flow 

Details of patient disposition in OCTAVE Induction 1 and 2 and OCTAVE Sustain are 

summarised in Table 17 and Table 18 and shown in full in Appendix D, Figure 46 and Figure 

47. 

Table 17 Summary of patient disposition in OCTAVE Induction 1 and 2 

 

OCTAVE Induction 1 OCTAVE Induction 2 

Tofacitinib 
10 mg 

Placebo 
Tofacitinib 
10 mg 

Placebo 

Total patients randomised 476 122 429 112 

Patients completing treatment phase 445 (93.5%) 118 (96.7%) 397 (92.5%) 97 (86.6%) 

Total discontinuations 31 (6.5%) 4 (3.3%) 32 (7.5%) 15 (13.4%) 

Insufficient clinical response 11 1 17 11 

Adverse events 9 1 7 2 

Protocol violation 4 1 5 0 

Withdrawal of consent 4 1 2 2 

Death 1 0 0 0 

Other 2 0 1 0 

Source: Sandborn et al., 2017 (98). 

In OCTAVE Sustain, discontinuation due to insufficient clinical response was more common 

in the placebo group (132 of 198; 66.7%) than in the tofacitinib 5 mg (70 of 198; 35.4%) or 

10 mg (53 of 197; 27.0%) groups. 

Table 18 Summary of patient disposition in OCTAVE Sustain 

 Tofacitinib 5 mg Tofacitinib 10 mg Placebo 

Total patients randomised 198 196 198 

Patients completing treatment phase 111 (56.1%) 126 (64.3%) 53 (26.8%) 

Total discontinuations 87 (43.9%) 70 (35.7%) 145 (73.2%) 

Insufficient clinical response 70 53 132 

Adverse events 5 9 7 

Withdrawal of consent 6 3 5 

Protocol violation 0 1 0 

Other 1 4 1 

Source: Sandborn et al., 2017 (98). 

B.2.5 Quality assessment of the relevant clinical effectiveness 

evidence 

A summary of the quality assessment for the OCTAVE trials is shown in Table 19, with a 

detailed description of the quality assessment presented in Appendix D, Table 86. 



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 57 of 194 

Table 19 Quality assessment results for OCTAVE trials 

Study Question OCTAVE 
Induction 1  

OCTAVE 
Induction 2 

OCTAVE Sustain 

Was randomisation carried out appropriately? Yes (see Table 9) Yes (see Table 13) 

Was the concealment of treatment allocation 
adequate? 

Yes (see Table 9) Yes (see Table 13) 

Were the groups similar at the outset of the 
study in terms of prognostic factors? 

Yes (see Table 15) Yes (see Table 15) 

Were the care providers, participants and 
outcome assessors blind to treatment 
allocation? 

Yes (see Table 9) Yes (see Table 13) 

Were there any unexpected imbalances in 
drop-outs between groups? 

No (see Table 17) No (see Table 17) 

Is there any evidence to suggest that the 
authors measured more outcomes than they 
reported? 

No No 

Did the analysis include an intention-to-treat 
analysis? If so, was this appropriate and were 
appropriate methods used to account for 
missing data? 

Yes (see Table 16) Yes (see Table 16) 

B.2.6 Clinical effectiveness results of the relevant trials 

B.2.6.1 OCTAVE Induction 1 and 2 

The data presented in this submission correspond to the FAS results for the tofacitinib 10 mg 

twice daily group in the OCTAVE Induction 1 and 2 trials. Pooled results from the two 

Induction trials are also provided, as are endpoint results based on both central and local 

endoscopic reads. Data for the small tofacitinib 15 mg twice daily groups are summarised in 

Appendix L, Table 209. Primary endpoint results for the mFAS and PPAS populations (see 

section B.2.4.1) are shown in Appendix L, Table 206 and Table 208. Results according to 

prior treatment with TNFi therapies are summarised in this section, and described in detail in 

section B.2.7.3. 

B.2.6.1.1 Clinical outcomes in OCTAVE Induction 1 and 2 

B.2.6.1.1.1 Primary endpoint: remission at week 8 

In OCTAVE Induction 1, 18.5% of patients receiving tofacitinib 10 mg achieved remission at 

week 8, compared with 8.2% in the placebo group (difference, 10.3%; p = 0.007) (Figure 6 

and Appendix L, Table 213). In OCTAVE Induction 2, the corresponding rates of remission 

were 16.6% and 3.6% (difference, 13.0%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 6 and Appendix L, Table 

213), the proportion of patients in remission at week 8 in OCTAVE Induction 1 was 24.8% in 

the tofacitinib group, compared with 11.5% in the placebo group (difference, 13.3%; 

p = 0.0017) (100). In OCTAVE Induction 2, the corresponding rates of remission were 20.7% 

and 5.4% (difference, 15.4%; p = 0.0002) (101). 
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Similar results were seen in an analysis of the pooled OCTAVE Induction population (Figure 

6 and Appendix L, Table 213). The proportion of patients in remission at week 8 was 17.6% 

in the tofacitinib group, compared with 6.0% in the placebo group (difference, 11.6%; 

p < 0.0001); in the analysis using locally read endoscopic subscores, the corresponding 

rates of remission were 22.9% and 8.5% (difference, 14.3%; p < 0.0001). 

Figure 6 Proportion of patients in remission at week 8 in OCTAVE Induction 1 

and 2 (FAS, NRI, central and local reads) 

 
* p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 

B.2.6.1.1.2 Key secondary endpoint: mucosal healing at week 8 

In OCTAVE Induction 1, 31.3% of patients receiving tofacitinib 10 mg had mucosal healing 

at week 8, compared with 15.6% in the placebo group (difference, 15.7%; p < 0.001) (Figure 

7 and Appendix L, Table 214). In OCTAVE Induction 2, the corresponding rates of mucosal 

healing were 28.4% and 11.6% (difference, 16.8%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 7 and Appendix L, Table 

214), the proportion of patients with mucosal healing at week 8 in OCTAVE Induction 1 was 

42.4% in the tofacitinib group, compared with 23.0% in the placebo group (difference, 

19.5%; p < 0.0001) (100). In OCTAVE Induction 2, the corresponding rates of mucosal 

healing were 36.4% and 15.2% (difference, 21.2%; p < 0.0001) (101). 

Similar results were seen in an analysis of the pooled OCTAVE Induction population (Figure 

7 and Appendix L, Table 214). The proportion of patients with mucosal healing at week 8 

was 29.9% in the tofacitinib group, compared with 13.7% in the placebo group (difference, 

16.3%; p < 0.0001); in the analysis using locally read endoscopic subscores, the 

corresponding rates of remission were 39.6% and 19.2% (difference, 20.3%; p < 0.0001). 
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Figure 7 Proportion of patients with mucosal healing at week 8 in OCTAVE 

Induction 1 and 2 (FAS, NRI, central and local read) 

 
* p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 

B.2.6.1.1.3 Week 8 endpoints used in the economic analysis 

Clinical Remission 
In OCTAVE Induction 1, 18.5% of patients receiving tofacitinib 10 mg achieved clinical 

remission at week 8, compared with 8.2% in the placebo group (difference, 10.3%; 

p = 0.007) (Figure 8 and Appendix L, Table 215). In OCTAVE Induction 2, the corresponding 

rates of clinical remission were 16.8% and 3.6% (difference, 13.2%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 8 and Appendix L, Table 

215), the proportion of patients in clinical remission at week 8 in OCTAVE Induction 1 was 

24.8%, compared with 11.5% in the placebo group (difference, 13.3%; p = 0.0017) (100). In 

OCTAVE Induction 2, the corresponding rates of clinical remission were 21.0% and 5.4% 

(difference, 15.6%; p = 0.0002) (101). 

The results for clinical remission in the OCTAVE Induction 1 and 2 trials are very similar to 

those for the primary endpoint of remission; the difference between the two endpoints 

corresponds to a single patient in OCTAVE Induction 2. 

Similar results were seen in an analysis of the pooled OCTAVE Induction population (Figure 

8 and Appendix L, Table 215). The proportion of patients in clinical remission at week 8 was 

17.7% in the tofacitinib group, compared with 6.0% in the placebo group (difference, 11.7%; 

p < 0.0001); in the analysis using locally read endoscopic subscores, the corresponding 

rates of remission were 23.0% and 8.5% (difference, 14.4%; p < 0.0001). 
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Figure 8 Clinical remission at week 8 in OCTAVE Induction 1 and 2 (FAS, NRI, 

central and local reads) 

 
* p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 

Clinical Response 
OCTAVE Induction 1, 59.9% of patients receiving tofacitinib 10 mg had a clinical response at 

week 8, compared with 32.8% in the placebo group (difference, 27.1%; p < 0.001) (Figure 9 

and Appendix L, Table 216). In OCTAVE Induction 2, the corresponding rates of clinical 

response were 55.0% and 28.6% (difference, 26.4%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 9 and Appendix L, Table 

216), the proportion of patients with a clinical response at week 8 in OCTAVE Induction 1 

was 60.7%, compared with 34.4% in the placebo group (difference, 26.3%; p < 0.0001) 

(100). In OCTAVE Induction 2, the corresponding rates of clinical response were 58.0% and 

29.5% (difference, 28.6%; p < 0.0001) (101). 

Similar results were seen in an analysis of the pooled OCTAVE Induction population (Figure 

9 and Appendix L, Table 216). The proportion of patients with a clinical response at week 8 

was 57.6% in the tofacitinib group, compared with 30.8% in the placebo group (difference, 

26.8%; p < 0.0001); in the analysis using locally read endoscopic subscores, the 

corresponding rates of remission were 59.4% and 32.1% (difference, 27.4%; p < 0.0001). 
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Figure 9 Clinical response at week 8 in OCTAVE Induction 1 and 2 (FAS, NRI, 

central and local reads) 

 
* p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 

B.2.6.1.1.4 Other clinical endpoints at week 8 

The following secondary outcomes were also assessed in OCTAVE Induction 1 and 2. 

Detailed results are presented in Appendix L. 

 Endoscopic Remission at week 8 (Appendix L, Table 210) 

 Symptomatic remission at week 8 (Appendix L, Table 210) 

 Deep remission at week 8 (Appendix L, Table 210) 

 Change in partial Mayo Score from baseline to week 8 (Appendix L, Figure 52) 

 Change in total Mayo Score from baseline to week 8 (Appendix L, Table 211 and 

Figure 53). 

B.2.6.1.2 Patient-reported outcomes in OCTAVE Induction 1 and 2 

IBDQ 
At week 4, 35.1% of patients receiving tofacitinib 10 mg in OCTAVE Induction 1 were in 

IBDQ remission (IBDQ score of ≥ 170), compared with 22.1% in the placebo group 

(difference, 13.0%; p = 0.008) (Appendix L, Table 217). In OCTAVE Induction 2, the 

corresponding rates of IBDQ remission were 28.9% and 8.0% (difference, 20.9%; p < 0.001) 

(98). At week 8, the proportion of patients in IBDQ remission had increased in all groups, to 

43.3% and 40.3% in the two tofacitinib groups, compared with 26.2% and 17.9% in the 

respective placebo groups (differences, 17.0% and 22.5%; both p < 0.001) (98). 

At week 4, 62.8% of patients receiving tofacitinib 10 mg in OCTAVE Induction 1 had an 

IBDQ treatment response (increase in IBDQ score of ≥ 16 points from baseline), compared 

with 45.1% in the placebo group (difference, 17.7%; p < 0.001) (Appendix L, Table 217). In 

OCTAVE Induction 2, the corresponding rates of IBDQ treatment response were 62.0% and 

39.3% (difference, 22.7%; p < 0.001) (98). 
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At week 8, the proportion of OCTAVE Induction 1 patients with an IBDQ treatment response 

was 64.5% in the tofacitinib group and 45.9% in the placebo group (difference, 18.6; 

p < 0.001); in OCTAVE Induction 2, 67.1% of patients treated with tofacitinib had an IBDQ 

treatment response, compared with 48.2% in the placebo arm (difference 18.9%; p < 0.001) 

(98). 

EQ-5D 
EQ-5D results from OCTAVE Induction 1 and 2 are shown in Appendix L, Table 218. From 

baseline to week 8, EQ-5D utility index scores improved by a mean of +0.15 in the OCTAVE 

Induction 1 tofacitinib 10 mg group, compared with +0.08 in the placebo group (difference, 

0.08; p < 0.0001). In OCTAVE Induction 2, the corresponding changes were +0.14 and 

+0.11 (difference, 0.03; p = 0.22) (100, 101). 

Similar results were seen with the EQ-5D VAS. In OCTAVE Induction 1 and 2, the change 

from baseline to week 8 in the tofacitinib group was 17.67 and 16.52, respectively, compared 

with 9.49 and 8.29 in the corresponding placebo groups (differences, 8.19 and 8.23; both 

p < 0.0001; Appendix L, Table 218) (100, 101). 

After 2 weeks of treatment, changes in EQ-5D utility index and VAS scores were significantly 

greater with tofacitinib than with placebo in both Induction trials (Appendix L, Table 218) 

(100, 101). For both instruments, the improvements with tofacitinib at week 2 exceeded the 

estimated minimal clinically important difference (MCID) for patients with IBD (MCIDs: EQ-

5D utility index, 0.076; EQ-5D VAS, 10.9) (108). 

SF-36 component scores (MCS and PCS) 
The change from baseline to week 8 in SF-36 MCS and PCS scores is summarised in 

Appendix L, Table 219. In OCTAVE Induction 1, SF-36 PCS scores improved by a mean of 

+6.8 in the tofacitinib group and +2.5 in the placebo group (difference, 4.2; p < 0.0001). In 

OCTAVE Induction 2, the corresponding improvements were +6.8 and +4.6 (difference, 2.2; 

p = 0.0035) (100, 101). 

Similar improvements were seen in SF-36 MCS scores: in OCTAVE Induction 1 the change 

from baseline in the tofacitinib and placebo groups was +6.8 and +3.5, respectively 

(difference, 3.4; p = 0.0005); in OCTAVE Induction 2 the corresponding values were +7.6 

and +4.4 (difference, 3.2; p = 0.0037) (100, 101). 

WPAI-UC 
The change from baseline in WPAI-UC scores is shown in Appendix L, Table 212. In both 

OCTAVE Induction 1 and 2, patients treated with tofacitinib had significant improvements in 

non-work activity impairment, compared with the placebo group (100, 101). 

B.2.6.1.3 Healthcare resource use 

Details of ulcerative colitis-related hospitalisation and surgery in OCTAVE Induction 1 and 2 

are shown in Appendix L, Table 220. The proportion of patients with ulcerative colitis-related 

hospitalisation was similar in the placebo and tofacitinib groups in OCTAVE Induction 1, but 

was numerically higher in the placebo group in OCTAVE Induction 2. Few patients had 
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surgery during the 8-week study period: one patient treated with tofacitinib in OCTAVE 

Induction 1, and two patients receiving placebo in OCTAVE Induction 2 (100, 101). 

B.2.6.2 OCTAVE Sustain 

All patients initiating maintenance therapy in OCTAVE Sustain had completed the OCTAVE 

Induction 1 or 2 trial and had a clinical response to 8 weeks of induction therapy (98). 

The data presented in this submission correspond to the OCTAVE Sustain FAS. Primary 

endpoint results for the PPAS population (see section B.2.4.1) are shown in Appendix L, 

Table 208. Results according to prior treatment with TNFi therapies are summarised in this 

section, and described in detail in section B.2.7.3. 

B.2.6.2.1 Clinical outcomes in OCTAVE Sustain 

B.2.6.2.1.1 Primary endpoint: remission at week 52 

In OCTAVE Sustain, 40.6% of patients receiving tofacitinib 10 mg achieved remission at 

week 52, compared with 11.1% in the placebo group (difference, 29.5%; p < 0.001) (Figure 

10 and Appendix L, Table 221). Similarly, 34.3% of patients in the tofacitinib 5 mg group 

achieved remission at week 52 (difference from placebo, 23.2%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 10 and Appendix L, 

Table 221), the proportion of patients in remission at week 52 was 13.1% in the placebo 

group, compared with 47.7% of those receiving tofacitinib 10 mg (difference, 34.6%; 

p < 0.0001) and 39.4% in the tofacitinib 5 mg group (difference, 26.3%; p < 0.0001) (102). 

Figure 10 Proportion of patients in remission at week 52 in OCTAVE Sustain (FAS, 
NRI, central and local read) 

 
*** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98), OCTAVE Sustain CSR (102). 

B.2.6.2.1.2 Key secondary endpoint: mucosal healing at week 52 

In OCTAVE Sustain, 45.7% of patients receiving tofacitinib 10 mg had mucosal healing at 

week 52, compared with 13.1% in the placebo group (difference, 32.6%; p < 0.001) (Figure 

11 and Appendix L, Table 222). In the tofacitinib 5 mg group, 37.4% of patients had mucosal 

healing at week 52 (difference from placebo, 24.2%; p < 0.001) (98). 

In an analysis based on locally read endoscopic subscores (Figure 10 and Appendix L, 

Table 222), the proportion of patients in remission at week 52 was 15.7% in the placebo 
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group, compared with 53.8% of those receiving tofacitinib 10 mg (difference, 38.2%; 

p < 0.0001) and 44.9% in the tofacitinib 5 mg group (difference, 29.3%; p < 0.0001) (102). 

Figure 11 Proportion of patients with mucosal healing at week 52 in OCTAVE 
Sustain (FAS, NRI, central and local read) 

 
*** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98), OCTAVE Sustain CSR (102). 

B.2.6.2.1.3 Key secondary endpoint: sustained corticosteroid-free remission at 

weeks 24 and 52 

Among patients in remission at OCTAVE Sustain baseline, 47.3% (26/55) of those receiving 

tofacitinib 10 mg had sustained corticosteroid-free remission, compared with 5.1% (3/59) in 

the placebo group (difference, 42.2%; p < 0.000) (Figure 12 and Appendix L, Table 225). In 

the tofacitinib 5 mg group, 35.4% (23/65) of patients had sustained corticosteroid-free 

remission (difference from placebo, 30.3%; p < 0.001) (98). 

Similar results were seen with locally read endoscopic subscores (Figure 12 and Appendix 

L, Table 225): 11.9% of patients in the placebo group, compared with 58.2% of those 

receiving tofacitinib 10 mg (difference, 46.3%; p < 0.0001) and 47.7% in the tofacitinib 5 mg 

group (difference, 35.8%; p < 0.0001) (102). 

Figure 12 Proportion of patients in remission at baseline who had sustained 
steroid-free remission at weeks 24 and 52 in OCTAVE Sustain (FAS, NRI, central and 
local read) 

 
*** p < 0.001 for tofacitinib versus placebo. 

Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98), OCTAVE Sustain CSR (102). 
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B.2.6.2.1.4 Week 52 endpoints used in the economic analysis 

Clinical Remission at week 52 
In OCTAVE Sustain, 41.1% of patients receiving tofacitinib 10 mg achieved clinical 

remission at week 52, compared with 11.1% in the placebo group (difference, 30.0%; 

p < 0.001) (Figure 13 and Appendix L, Table 226). In the tofacitinib 5 mg group, 34.3% of 

patients achieved clinical remission at week 52 (difference from placebo, 23.2%; p < 0.001) 

(98). In addition, the rate of sustained clinical remission was significantly higher in both 

tofacitinib groups than in the placebo group (Appendix L, Table 223). 

The results for clinical remission in OCTAVE Sustain are very similar to those for the primary 

endpoint of remission; the difference between the two endpoints corresponds to a single 

patient in the tofacitinib 10 mg group (98). 

In an analysis based on locally read endoscopic subscores (Figure 13 and Appendix L, 

Table 226), the proportion of patients in clinical remission at week 52 was 13.1% in the 

placebo group, compared with 48.2% of those receiving tofacitinib 10 mg (difference, 35.1%; 

p < 0.0001) and 39.9% in the tofacitinib 5 mg group (difference, 26.8%; p < 0.0001) (102). 

Figure 13 Proportion of patients in clinical remission at week 52 in OCTAVE 
Sustain (FAS, NRI, central and local read) 

 
*** p < 0.001 for tofacitinib versus placebo. 

Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98), OCTAVE Sustain CSR (102). 

Clinical response at week 52 
In OCTAVE Sustain, 61.9% of patients receiving tofacitinib 10 mg had a clinical response at 

week 52, compared with 20.2% in the placebo group (difference, 41.7%; p < 0.001) (Figure 

14 and Appendix L, Table 227). Similarly, 51.5% of patients in the tofacitinib 5 mg group had 

a clinical response at week 52 (difference from placebo, 31.3%; p < 0.001) (98). In addition, 

the rate of sustained clinical response was significantly higher in both tofacitinib groups than 

in the placebo group (Appendix L, Table 227) (98). 

The results for clinical response in OCTAVE Sustain are consistent with the high 

discontinuation rate observed in the placebo arm. In total, 132 participants randomised to 

placebo (66.7%) discontinued treatment due to insufficient clinical response, compared with 

53 (27.0%) and 70 (35.4%) in the tofacitinib 10 mg and 5 mg arms, respectively (see section 

B.2.4.3 and Appendix D.1, Figure 47) (98). 
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In an analysis based on locally read endoscopic subscores (Figure 14 and Appendix L, 

Table 227), the proportion of patients with a clinical response at week 52 was 20.7% in the 

placebo group, compared with 61.4% of those receiving tofacitinib 10 mg (difference, 40.7%; 

p < 0.0001) and 51.0% in the tofacitinib 5 mg group (difference, 30.3%; p < 0.0001) (102). 

Figure 14 Proportion of patients with clinical response at week 52 in OCTAVE 
Sustain (FAS, NRI, central and local read) 

 
*** p < 0.001 for tofacitinib versus placebo. 

Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98), OCTAVE Sustain CSR (102). 

B.2.6.2.1.5 Other efficacy endpoints at week 52 

Sustained remission with tofacitinib 
In OCTAVE Sustain, the proportion of patients who achieved sustained remission (remission 

at both week 24 and week 52) was significantly higher with tofacitinib 10 mg or 5 mg than 

with placebo (see Appendix L, Table 221). 

Sustained mucosal healing with tofacitinib 
In OCTAVE Sustain, the proportion of patients who achieved sustained remission mucosal 

healing (mucosal healing at both week 24 and week 52) was significantly higher with 

tofacitinib 10 mg or 5 mg than with placebo (see Appendix L, Table 222). 

Sustained clinical response and clinical remission 
The proportion of patients with clinical response and clinical remission sustained at week 24 

and week 52 is shown in Appendix L, Table 223. For both endpoints, rates were significantly 

higher with both tofacitinib doses than with placebo (98). 

Endoscopic remission, symptomatic remission and deep remission 
Results for additional binary endpoints based on Mayo scores are shown in Appendix L, 

Table 224. Significantly more patients achieved endoscopic remission, symptomatic 

remission and deep remission with tofacitinib than with placebo. 

B.2.6.2.2 Patient-reported outcomes in OCTAVE Sustain 

IBDQ remission 
At week 52, 48.2% of patients treated with tofacitinib 10 mg in OCTAVE Sustain, and 38.4% 

of those receiving tofacitinib 5 mg, were in IBDQ remission, compared with 14.6% in the 
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placebo group (p < 0.001 for both tofacitinib groups vs placebo) (98).The proportion of 

patients in IBDQ remission was significantly different between the tofacitinib and placebo 

groups at all timepoints from week 8 to week 52 (Figure 15) (102). 

IBDQ treatment response 
The proportion of patients with an IBDQ response was significantly higher in the tofacitinib 

groups than the placebo group as early as week 8 (Figure 15). At week 52, 53.8% of 

patients treated with tofacitinib 10 mg, and 46.5% of those receiving tofacitinib 5 mg, had an 

IBDQ response, compared with 19.2% in the placebo group (p < 0.001 for both tofacitinib 

groups vs placebo) (98). 

Figure 15 Proportion of patients with IBDQ remission and IBDQ treatment 

response in OCTAVE Sustain (FAS, NRI) 

 
* p < 0.001 versus placebo. 
p values were calculated using a CMH Chi-squared test stratified by treatment assignment in the induction study 
and remission at maintenance study baseline. 
Abbreviations: CMH, Cochran-Mantel-Haenszel; FAS, full analysis set; IBDQ, Inflammatory Bowel Disease 
Questionnaire; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). 

EQ-5D 
EQ-5D results from OCTAVE Sustain are shown in Figure 16. From baseline to week 52, 

mean EQ-5D utility scores increased slightly in the two tofacitinib groups (5 mg, +0.01; 

10 mg, +0.04), but decreased in the placebo group (−0.09; p < 0.001 vs both tofacitinib 

groups). The difference between both tofacitinib groups and placebo was statistically 

significant as early as week 8 (102). 

Similar results were seen with the EQ-5D VAS. With both tofacitinib doses, the mean EQ-5D 

VAS score increased from baseline to week 52 (5 mg, +2.65; 10 mg, +4.13), compared with 

a reduction of −11.34 in the placebo group (p < 0.0001 vs both tofacitinib doses) (102). In 

addition, the decrease in EQ-5D VAS score in the placebo group compared with the 

tofacitinib groups was statistically significant from week 4 (102). 



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 68 of 194 

Figure 16 Change from baseline to week 52 in EQ-5D utility index and VAS scores 

in OCTAVE Sustain (FAS, as observed) 

 
† p < 0.05 vs placebo; * p < 0.001 vs placebo. 

Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; VAS, visual analogue scale. 
Source: OCTAVE Sustain CSR (102). 

SF-36 component scores (MCS and PCS) 
The change from baseline in SF-36 MCS and PCS scores is summarised in Appendix L, 

Table 228. From baseline to week 24, SF-36 PCS scores decreased by a mean of −5.0 in 

the placebo group, compared with −0.3 in the tofacitinib 5 mg group and +0.4 in the 

tofacitinib 10 mg group (differences, 4.8 and 5.4, respectively; both p < 0.0001 vs placebo). 

At week 52, PCS scores were stable in the two tofacitinib groups (5 mg, −0.0; 10 mg, +0.3), 

compared with a mean reduction of −5.2 in the placebo group (differences, 5.1 and 5.5; 

p < 0.0001 for both tofacitinib groups vs placebo) (102). 

Similar results were seen for the SF-36 MCS, with significant decreases in the placebo 

group compared with both tofacitinib doses at both week 24 and week 52 (Appendix L, Table 

228). The difference from placebo was 6.3 and 6.9 in the tofacitinib 5 mg and 10 mg groups, 

respectively, at week 24; at week 52 the corresponding differences were 5.8 and 6.1 (all 

p < 0.0001) (102). 

WPAI-UC 
The change from baseline in WPAI-UC scores is shown in Appendix L, Table 229. Patients 

in both tofacitinib groups had significant improvements in presenteeism and non-work 

activity impairment compared with the placebo group. 

B.2.6.2.3 Healthcare resource use 

Details of ulcerative colitis-related hospitalisation and surgery in OCTAVE Sustain are shown 

in Appendix L, Table 230. The proportion of patients with ulcerative colitis-related 

hospitalisation was generally low, with six patients in the placebo group, five in the tofacitinib 

5 mg group and two in the tofacitinib 10 mg group requiring hospitalisation. The mean 

duration of ulcerative colitis-related hospitalisation was numerically higher in the placebo 

group than in the tofacitinib groups. Overall, few patients had surgery during the 52-week 

study period, but two patients in the placebo arm had ulcerative colitis-related colectomy 

(Appendix L, Table 230) (102). 
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B.2.6.3 OCTAVE Open 

B.2.6.3.1 Overview 

The OCTAVE Open study included patients who completed 52 weeks of maintenance 

therapy in OCTAVE Sustain, and patients did not have a response in OCTAVE Induction 1 

or 2, or who withdrew from OCTAVE Sustain due to treatment failure (see section B.2.3.1.1) 

(103). Therefore, the patients in OCTAVE Open comprise four distinct populations (Figure 

17) (103): 

 The ‘maintenance remission’ population (xxxxxxx), composed of patients with a 

response to induction therapy in OCTAVE Induction 1 and 2 who were in remission 

at week 52 in OCTAVE Sustain; this group received tofacitinib 5 mg twice daily in 

OCTAVE Open. 

 The ‘other maintenance completers’ population (xxxxxx), comprising patients who at 

the end of 52 weeks of maintenance therapy in OCTAVE Sustain were not in 

remission but did not meet the definition of treatment failure. 

 The ‘maintenance treatment failure’ population (xxxxxxx), comprising patients with a 

response in OCTAVE Induction 1 and 2 who withdrew from OCTAVE Sustain due to 

treatment failure on tofacitinib (5 mg, xxxxxx; 10 mg, xxxxxx) or placebo (xxxxxxx). 

 The ‘induction non-responders’ population (xxxxxxx), composed of patients who did 

not have a response to induction therapy and did not enter OCTAVE Sustain (103). 

Figure 17 Summary of OCTAVE Open patient populations 

 

Numbers of patients with data for 12 months of treatment in OCTAVE Open are based on NRI analysis. 
Abbreviations: NRI, non-responder imputation. Source: OCTAVE Open CSR (103). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx.  
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Demographics, patient baseline characteristics and disease characteristics at entry to the 

OCTAVE Open study are shown in Appendix L, Table 231 and Table 232. In the 

maintenance remission group, 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXxXxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXx

Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx of patients with 

treatment failure in OCTAVE Sustain were using corticosteroids at entry to OCTAVE Open. 

Patient disposition in the OCTAVE Open study is shown in Appendix D, Table 119. As of the 

cut-off date for available data (8 July 2016), 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXxXxxxxxxxxxxxxxxxx

x 

Full tables of OCTAVE Open endpoint results are shown in Appendix L, Table 233, Table 

234, Table 235 and Table 236. In this section, results are summarised for the proportion of 

patients in remission at month 12; although the OCTAVE Open study is ongoing, data are 

available for only a small number of patients at month 24. Unless otherwise stated OCTAVE 

Open results described in this submission are based on locally read endoscopic subscores 

and an NRI analysis (i.e. patients who discontinued treatment within 12 months were 

imputed as non-responders). 

B.2.6.3.2 Maintenance remission 

Of the xx OCTAVE Open patients with 12-month data who were in remission at week 52 in 

OCTAVE Sustain, most had been treated with tofacitinib maintenance therapy (5 mg, xx 

patients; 10 mg, xx patients). After 12 months of maintenance therapy with tofacitinib 5 mg, 

the majority were still in remission (xxxxxxxxxxxxx; xxxxx in the OCTAVE Sustain tofacitinib 

5 mg group; xxxxx in the OCTAVE Sustain tofacitinib 10 mg group; NRI analysis, see 

Appendix L, Table 233) (103). 

B.2.6.3.3 Other maintenance completers 

Of the xx OCTAVE Open patients who completed OCTAVE Sustain but were not in 

remission at week 52, xxxxxxxxxx were classified as being in remission at OCTAVE Open 

baseline, based on locally read endoscopic subscores. Among the xx patients in this group 

who had data for 12 months of tofacitinib 10 mg treatment in OCTAVE Open, the proportion 

in remission had increased to xxx (xx patients), including xxxxxxxx patients (xxx) previously 

treated with placebo maintenance therapy (NRI analysis, see Appendix L, Table 234) (103). 

B.2.6.3.4 Maintenance treatment failure 

The ‘maintenance treatment failure’ population (xxxxxxx) comprises patients with a response 

in OCTAVE Induction 1 and 2 who withdrew from OCTAVE Sustain due to treatment failure 

on tofacitinib (5 mg, xxxxxx; 10 mg, xxxxxx) or placebo (xxxxxxx). Of these, xxxxx achieved 
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remission after 8 weeks of treatment with tofacitinib 10 mg, including xxxxx and xxxxx of 

those who had treatment failure during OCTAVE Sustain on tofacitinib 5 mg or placebo, 

respectively (NRI analysis, see Appendix L, Table 235) (103). 

Among the xxxxpatients in the maintenance treatment failure group who had data for 12 

months of tofacitinib 10 mg treatment in OCTAVE Open, xxxxx achieved remission. Patients 

in remission at month 12 in OCTAVE Open included xxxxxxxxxxx of those with an initial 

response to tofacitinib 10 mg who were randomised to placebo maintenance therapy, and 

xxxxxxxxxxx of those with an initial response to tofacitinib 10 mg who were randomised to 

tofacitinib 5 mg maintenance therapy (NRI analysis, see Appendix L, Table 235) (103). 

B.2.6.3.5 Induction non-responders 

In total, xxx patients without a response to induction therapy in OCTAVE Induction 1 and 2 

received tofacitinib 10 mg in OCTAVE Open; xxx patients in this group had received 

tofacitinib 10 mg in the Induction trials. Of these, xxxxxxxxxx were in remission after an 

additional 8 weeks of induction treatment with tofacitinib 10 mg, for a total of 16 weeks of 

induction therapy, and xxxxxxxxxxx had a clinical response (NRI analysis; see Appendix L, 

Table 236) (103). 

Among the xxx patients in the induction non-responders group who had data for 12 months 

of tofacitinib 10 mg treatment in OCTAVE Open, xxxxxxxxxxx were in remission at month 12. 

Among the xxx patients who received tofacitinib 10 mg in OCTAVE Induction 1 and 2, xx 

xxxxxxx achieved remission after a further 12 months of treatment, as did xxxxxxxxxxxxxx of 

those initially randomised to placebo (NRI analysis; see Appendix L, Table 236) (103). 

There was a high rate of discontinuation in this analysis population (see Appendix D, Table 

119) – when only patients who continued therapy for 12 months (as observed analysis) were 

considered, the proportion in remission at month 12 was xxxxx and xxxxx in the initial 

tofacitinib 10 mg and placebo groups, respectively (see Appendix L, Table 236) (103). 

B.2.6.4 Phase II study 

Tofacitinib has also been compared with placebo in a Phase II trial (NCT00787202) (99). In 

the 8-week, double-blind study, adults with a confirmed diagnosis of ulcerative colitis, total 

Mayo scores of 6 to 12 and endoscopic Mayo scores of 2 to 3 (n = 194) were randomised to 

receive placebo or 1 of 4 doses of tofacitinib (0.5 mg, 3 mg, 10 mg or 15 mg), administered 

twice daily (99). 

Baseline characteristics for patients in the Phase II study are shown in Appendix L, Table 

237. The clinical efficacy results in the Phase II study tofacitinib 10 mg group were 

consistent with those in the Phase III OCTAVE Induction 1 and 2 trials described in section 

B.2.6.1.1.3 (Figure 18). The primary endpoint was clinical response at 8 weeks, which was 

achieved by 61% of patients (20/33) receiving tofacitinib 10 mg, similar to the results in 

OCTAVE Induction 1 (59.9%) and 2 (60.7%) (see section B.2.6.1.1.3) (98, 99). 

Clinical response and clinical remission data from the Phase II study are included in the 

NMA (section B.2.9) 
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Figure 18 Phase II study – summary of clinical efficacy results at week 8 

 

Source: Sandborn et al. 2012 (99). 

B.2.7 Subgroup analysis 

B.2.7.1 Subgroup analyses conducted 

Efficacy outcomes were analysed according to the following key prespecified subgroups, 

based on duration of disease, treatment history, and for OCTAVE Sustain, status at the 

maintenance study baseline. Analysis of heterogeneity was conducted using the Breslow-

Day test. 

Subgroup analyses of OCTAVE Induction 1 and 2: 

 prior TNFi exposure (yes vs no) 

 prior TNFi failure (yes vs no) 

 baseline corticosteroid use (yes vs no)  
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Subgroup analyses of OCTAVE Sustain: 

 duration of disease (< 6 years vs ≥ 6 years) 

 prior TNFi exposure (yes vs no) 

 prior TNFi failure (yes vs no) 

 prior corticosteroid failure (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) 

B.2.7.2 Subgroup analysis results 

Detailed results for all subgroup analyses are shown in Appendix E, Table 130 to Table 153. 

In addition, results for the key prior TNFi treatment subgroup are discussed in this section.  

In both OCTAVE Induction trials, more than half of participants had previously received a 

TNFi therapy (53–58% across groups); of these, most had had treatment failure with a TNFi 

therapy (51–54% of the population; see section B.2.3.2, Table 15) (98). 

Overall, subgroup analyses showed higher efficacy with tofacitinib than placebo in all 

subgroups investigated. There was no evidence of a systematic difference in treatment 

effect according to prior TNFi treatment. In most analyses the difference between tofacitinib 

and placebo was statistically significant; however, the OCTAVE trials were not powered to 

test the statistical significance of subgroup analyses due to the limited patient numbers in the 

subgroups. Therefore, p values from subgroup analyses of the individual OCTAVE Induction 

trials should be treated with caution. To increase the statistical power, subgroup analyses 

were also conducted for the pooled population from OCTAVE Induction 1 and 2. 

B.2.7.3 Overview of trial results according to prior TNFi treatment 

Subgroup analysis results according to prior TNFi failure are shown in full in Appendix E and 

are generally similar to the results according to prior TNFi treatment. In subgroup analyses 

of the pooled Induction trials, the efficacy results were highly significant. 

Subgroup analysis results according to prior TNFi treatment are summarised in Table 20 and 

Table 21. 
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Table 20 Summary of statistical significance of OCTAVE Induction 1 and 2 outcomes according to prior TNFi treatment 

Clinical 
impact 

Outcome assessed 
Used in 
CEA? 

Time points 
(weeks) 

Endoscopic 
read 

OCTAVE Induction 
1 

OCTAVE Induction 
2 

Pooled Induction 
trials 

Disease 
activity 

TNFi-naïve n = 222 n = 195 n = 417 

Remission (primary 
endpoint) 

No 8 
Central NS Sig Sig 

Local NS Sig Sig 

Mucosal healing (key 
secondary endpoint) 

No 8 
Central NS Sig Sig 

Local NS Sig Sig 

Clinical remission Yes 8 
Central NS Sig Sig 

Local NS Sig Sig 

Clinical response Yes 8 
Central Sig Sig Sig 

Local NS Sig Sig 

TNFi-experienced n = 254 n = 234 n = 488 

Remission (primary 
endpoint) 

No 8 
Central Sig Sig Sig 

Local Sig Sig Sig 

Mucosal healing (key 
secondary endpoint) 

No 8 
Central Sig Sig Sig 

Local Sig Sig Sig 

Clinical remission Yes 8 
Central Sig Sig Sig 

Local Sig Sig Sig 

Clinical response Yes 8 
Central Sig Sig Sig 

Local Sig Sig Sig 

Statistical significance = p < 0.05. 
Abbreviations: NS, not significant; Sig, significant difference versus placebo; TNFi, tumour necrosis factor inhibitor. 
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Table 21 Summary of statistical significance of OCTAVE Sustain outcomes according to prior TNFi treatment 

Clinical 
impact 

Outcome assessed 
Used in 
CEA? 

Time points 
(weeks) 

Endoscopic 
read 

Tofacitinib 5 mg Tofacitinib 10 mg 

Disease 
activity 

TNFi-naïve n = 108 n = 96 

Remission (primary 
endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

Mucosal healing (key 
secondary endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

Sustained corticosteroid-free 
remission a 

No 24 and 52 
Central Sig Sig 

Local Sig Sig 

Clinical remission Yes 52 
Central Sig Sig 

Local Sig Sig 

Clinical response Yes 52 
Central Sig Sig 

Local Sig Sig 

TNFi-experienced n = 90 n = 101 

Remission (primary 
endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

Mucosal healing (key 
secondary endpoint) 

No 52 
Central Sig Sig 

Local Sig Sig 

Sustained corticosteroid-free 
remission a No 24 and 52 

Central NS Sig 

Local Sig Sig 

Clinical remission Yes 52 
Central Sig Sig 

Local Sig Sig 

Clinical response Yes 52 
Central Sig Sig 

Local Sig Sig 

Statistical significance = p < 0.05. 
a Tofacitinib 5 mg: TNFi-naïve, n = 43; TNF experienced, n = 22. Tofacitinib 10 mg: TNFi-naïve, n = 34; TNF experienced, n = 21. 
Abbreviations: NS, not significant; Sig, significant difference versus placebo; TNFi, tumour necrosis factor inhibitor. 
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B.2.7.4 OCTAVE Induction trial results according to prior TNFi treatment 

Remission 
In OCTAVE Induction 1 and 2, the difference between remission rates in the tofacitinib 

10 mg and placebo groups was generally similar between the prior TNFi ‘Yes’ and ‘No’ 

subgroups, and analysis of heterogeneity did not suggest any significant difference in 

treatment effect between subgroups (Figure 19 and Appendix E, Table 121). 

In OCTAVE Induction 1, 25.2% of patients without prior TNFi exposure who were treated 

with tofacitinib and 15.8% of those in the placebo group were in remission at week 8; among 

those with prior TNFi exposure, the corresponding values were 12.6% and 1.5%; the 

differences between tofacitinib and placebo were 9.4% (p = 0.13) and 11.1% (p = 0.0090) in 

the two subgroups, respectively. 

In OCTAVE Induction 2, 22.1% of patients without prior TNFi exposure who were treated 

with tofacitinib and 8.5% of those in the placebo group were in remission at week 8; among 

those with prior TNFi exposure, the corresponding values were 12.0% and 0.0%; the 

differences between tofacitinib and placebo were 13.5% (p = 0.035) and 12.0% (p = 0.0060) 

in the two subgroups, respectively. 

In the OCTAVE 1 and 2 pooled analyses the results were highly significant across both prior-

TNFi-exposure subgroups. In the tofacitinib group, xxxxx of patients without prior TNFi-

exposure achieved remission at week 8, compared with xxxxx in the placebo group. Among 

those with prior TNFi exposure, the corresponding values were xxxxx and xxxx. The 

differences between tofacitinib and placebo were xxxxx (p = 0.0122) and xxxxxx(p < 0.0001) 

in the two subgroups, respectively. 

Figure 19 Proportion of patients in remission in OCTAVE Induction 1 and 2 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

 
* p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 

Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 
Local read data and results from the pooled Induction population in this figure are xxxxxxxxxxxxxxxxxxxxxx.  
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Mucosal healing 
In OCTAVE Induction 1 and 2, the difference between rates of mucosal healing in the 

tofacitinib 10 mg and placebo groups was numerically higher in the TNFi ‘Yes’ group than in 

the ‘No’ group, but analysis of heterogeneity did not suggest any significant difference in 

treatment effect between subgroups (Figure 20 and Appendix E, Table 122). 

In OCTAVE Induction 1, 39.6% of patients without prior TNFi exposure who were treated 

with tofacitinib and 26.3% of those in the placebo group had mucosal healing at week 8; 

among those with prior TNFi exposure, the corresponding values were 24.0% and 6.2%; the 

differences between tofacitinib and placebo were 13.3% (p = 0.063) and 17.9% (p = 0.0014) 

in the two subgroups, respectively. 

In OCTAVE Induction 2, 36.4% of patients without prior TNFi exposure who were treated 

with tofacitinib and 19.1% of those in the placebo group had mucosal healing at week 8; 

among those with prior TNFi exposure, the corresponding values were 21.8% and 6.2%; the 

differences between tofacitinib and placebo were 17.3% (p = 0.024) and 15.6% (p = 0.0040) 

in the two subgroups, respectively. 

In the OCTAVE 1 and 2 pooled analyses the results were highly significant across both prior-

TNFi-exposure subgroups. In the tofacitinib group, xxxxx of patients without prior TNFi-

exposure had mucosal healing at week 8, compared with xxxxx in the placebo group. Among 

those with prior TNFi exposure, the corresponding values were xxxxx and xxxx. The 

differences between tofacitinib and placebo were xxxxx (p = 0.0039) and xxxxxx(p < 0.0001) 

in the two subgroups, respectively. 

Figure 20 Proportion of patients with mucosal healing in OCTAVE Induction 1 and 

2 according to prior TNFi treatment (FAS, NRI, central and local reads) 

* p < 0.05; ** 
p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 
Local read data and results from the pooled Induction population in this figure are xxxxxxxxxxxxxxxxxxxxxx.  
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Clinical remission 
In OCTAVE Induction 1 and 2, the difference between clinical remission rates in the 

tofacitinib 10 mg and placebo groups was generally similar between the prior TNFi ‘Yes’ and 

‘No’ subgroups, and analysis of heterogeneity did not suggest any significant difference in 

treatment effect between subgroups (Figure 21 and Appendix E, Table 123). 

Summary results for the OCTAVE 1 and 2 pooled analyses per prior-TNFi-subgroup are as 

follows: in the tofacitinib group, xxxxx of patients without prior TNFi-exposure achieved 

clinical remission at week 8, compared with xxxxx in the placebo group. Among those with 

prior TNFi exposure, the corresponding values were xxxxx and xxxx. The differences 

between tofacitinib and placebo were xxxxx (p < 0.0108) and xxxxx (p < 0.0001) in the two 

subgroups, respectively. 

Figure 21 Proportion of patients in clinical remission in OCTAVE Induction 1 and 2 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

 
p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

Clinical response 
In OCTAVE Induction 1 the difference between clinical response rates in the tofacitinib 

10 mg and placebo groups was larger in the prior TNFi ‘Yes’ subgroup than in the ‘No’ 

subgroup, with a higher clinical response rate among placebo arm participants who had not 

received prior TNFi treatment than among those who had. Analysis of heterogeneity 

suggested a significant difference in treatment effect between subgroups (Figure 22 and 

Appendix E, Table 124). By contrast, no significant differences between subgroups were 

seen in OCTAVE Induction 2. 

Summary results for the OCTAVE 1 and 2 pooled analyses per prior-TNFi-subgroup are as 

follows: in the tofacitinib group, xxxxx of patients without prior TNFi-exposure achieved 

clinical remission at week 8, compared with xxxxx in the placebo group. Among those with 
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prior TNFi exposure, the corresponding values were xxxxx and xxxxx. The differences 

between tofacitinib and placebo were xxxxx (p < 0.0001) and xxxxx (p < 0.0001) in the two 

subgroups, respectively. 

Figure 22 Proportion of patients with clinical response in OCTAVE Induction 1 and 

2 according to prior TNFi treatment (FAS, NRI, central and local reads) 

 
p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: Sandborn et al. 2017 (98); OCTAVE Induction 1 and 2 CSRs (100, 101). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

B.2.7.5 OCTAVE Sustain trial results according to prior TNFi treatment 

Remission 
In OCTAVE Sustain, remission rates with tofacitinib 10 mg or 5 mg were significantly higher 

than those with placebo in both the prior TNFi ‘Yes’ and ‘No’ subgroups. The difference 

between placebo and tofacitinib remission rates was numerically higher in the prior TNFi ‘No’ 

subgroup than in the ‘Yes’ subgroup – this difference was more apparent in the tofacitinib 

5-mg arm than in the 10-mg arm (Figure 23 and Appendix E, Table 125). 

Among patients without prior TNFi exposure, the remission rate at week 52 was xxxxx and 

xxxxx for tofacitinib 10 mg and 5 mg, respectively, compared with xxxxx for placebo, with 

corresponding absolute differences of xxxxx and xxxxx (both p < 0.0001). In the prior-TNFi 

subgroup, remission rates were xxxxx and xxxxx for tofacitinib 10 mg and 5 mg, respectively, 

compared with xxxxx for placebo, with corresponding absolute differences of xxxxx (p < 

0.0001) and xxxxx (p = 0.0118). 
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Figure 23 Proportion of patients in remission in OCTAVE Sustain according to 

prior TNFi treatment (FAS, NRI, central and local reads) 

 

p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 

Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

Mucosal healing 
In OCTAVE Sustain, the proportion of patients who had mucosal healing was significantly 

higher with tofacitinib 10 mg or 5 mg than with placebo in both subgroups. The difference 

between placebo and tofacitinib mucosal healing rates was numerically higher in the prior 

TNFi ‘No’ subgroup than in the ‘Yes’ subgroup (Figure 24 and Appendix E, Table 126). 

Among patients without prior TNFi exposure, the mucosal healing rate at week 52 was xxxxx 

and xxxxx for tofacitinib 10 mg and 5 mg, respectively, compared with xxxxx for placebo, 

with corresponding absolute differences of xxxxx and xxxxx (both p < 0.0001). In the prior-

TNFi subgroup, mucosal healing rates were xxxxx and xxxxx for tofacitinib 10 mg and 5 mg, 

respectively, compared with xxxxx for placebo, with corresponding absolute differences of 

xxxxx (p < 0.0001) and xxxxx (p = 0.0020). 

Figure 24 Proportion of patients with mucosal healing in OCTAVE Sustain 

according to prior TNFi treatment (FAS, NRI, central and local reads)  

 
p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 
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Clinical remission 
In OCTAVE Sustain, clinical remission rates with tofacitinib 10 mg or 5 mg were significantly 

higher than those with placebo in both the prior TNFi ‘Yes’ and ‘No’ subgroups (Figure 25 

and Appendix E, Table 127). The difference between placebo and tofacitinib clinical 

remission rates was numerically higher in the prior TNFi ‘No’ subgroup than in the ‘Yes’ 

subgroup – this difference was more apparent in the tofacitinib 5-mg arm than in the 10-mg 

arm. 

Among patients without prior TNFi exposure, the clinical remission rate at week 52 was 

xxxxx and xxxxx for tofacitinib 10 mg and 5 mg, respectively, compared with xxxxx for 

placebo, with corresponding absolute differences of xxxxx and xxxxx (both p < 0.0001). In 

the prior-TNFi subgroup, clinical remission rates were xxxxx and xxxxx for tofacitinib 10 mg 

and 5 mg, respectively, compared with xxxxx for placebo, with corresponding absolute 

differences of xxxxx (p < 0.0001) and xxxxx (p = 0.0118). 

Figure 25 Proportion of patients in clinical remission in OCTAVE Sustain 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

 
p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

Clinical response 
In OCTAVE Sustain, clinical response rates with tofacitinib 10 mg or 5 mg were significantly 

higher than those with placebo in both the prior TNFi ‘Yes’ and ‘No’ subgroups (Figure 26 

and Appendix E, Table 128). The difference between placebo and tofacitinib clinical 

response rates was numerically higher with both tofacitinib and placebo in the prior TNFi ‘No’ 

subgroup than in the ‘Yes’ subgroup, but the differences between tofacitinib and placebo 

were similar in both subgroups. 

Among patients without prior TNFi exposure, the clinical response rate at week 52 was 

xxxxx and xxxxx for tofacitinib 10 mg and 5 mg, respectively, compared with xxxxx for 

placebo, with corresponding absolute differences of xxxxx and xxxxx (both p < 0.0001). In 

the prior-TNFi subgroup, clinical response rates were xxxxx and xxxxx for tofacitinib 10 mg 

and 5 mg, respectively, compared with xxxxx for placebo, with corresponding absolute 

differences of xxxxx and xxxx (both p < 0.0001). 
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Figure 26 Proportion of patients with clinical response in OCTAVE Sustain 

according to prior TNFi treatment (FAS, NRI, central and local reads) 

 
p < 0.05; ** p < 0.01; *** p < 0.001 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

Sustained corticosteroid-free remission among patients in remission at baseline 
In OCTAVE Sustain, the proportion of patients who had sustained corticosteroid-free 

remission was higher with tofacitinib 10 mg or 5 mg than with placebo in both the prior TNFi 

‘Yes’ and ‘No’ 

subgroupsxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx (p 

values for these analyses should be treated with caution due to small subgroup numbers; 

Figure 27 and Appendix E, Table 129). 

Among patients without prior TNFi exposure who were in remission at baseline, the 

corticosteroid-free remission rate at week 52 was xxxxx and xxxxx for tofacitinib 10 mg and 5 

mg, respectively, compared with xxxx for placebo, with corresponding absolute differences 

of xxxxx and xxxxx (both p < 0.0001). In the prior-TNFi subgroup, corticosteroid-free 

remission rates were xxxxx and xxxxx for tofacitinib 10 mg and 5 mg, respectively, compared 

with xxxx for placebo, with corresponding absolute differences of xxxxx (p = 0.0090) and 

xxxxx (p = 0.1032).  
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Figure 27 Proportion of patients in remission at baseline who had sustained 

corticosteroid-free remission in OCTAVE Sustain according to prior TNFi treatment 

(FAS, NRI, central and local reads) 

 
p < 0.05 for tofacitinib versus placebo. 
Abbreviations: FAS, full analysis set; NRI, non-responder imputation. 
Source: OCTAVE Sustain CSR (102). 
Data in this figure are xxxxxxxxxxxxxxxxxxxxxx. 

B.2.8 Meta-analysis 

No pairwise meta-analysis was conducted. Head-to-head evidence is not available 

comparing tofacitinib with all of the comparators in the assessment scope; therefore, an 

NMA was conducted to estimate the relative efficacy of all relevant therapies (see section 

B.2.9). 

B.2.9 Indirect and mixed treatment comparisons 

Fill details of the methodology for the NMA are included in Appendix D. 

B.2.9.1 Evidence network for Network Meta-Analysis (NMA) 

Head-to-head RCTs between all comparators specified in the NICE scope have not been 

conducted; therefore, an NMA was undertaken to estimate the relative efficacy and safety 

between these treatments. NMA can provide comparative measures of effect for all relevant 

comparators in the absence of direct evidence and is most suitable when there are multi-arm 

trials included within networks. Use of an NMA in preference to pairwise meta-analysis 

allowed for the inclusion of all available and relevant evidence and allowed for more precise 

treatment effects to be calculated. The results from the NMA feed into the economic model 

described in section B.3, evaluating the cost effectiveness of tofacitinib against relevant 

comparators. This approach has been used in previous NICE STA submissions for biologics 

in ulcerative colitis (65, 66). 

The primary goal of treatment for ulcerative colitis is to induce and maintain remission 

(section B.1.3.3): rates of clinical response and clinical remission are the most consistently 

reported outcomes across all studies, and are the most relevant efficacy parameter in 

ulcerative colitis to allow comparative analysis, in line with previous NICE technology 

appraisal and the key efficacy parameter in the cost-effectiveness model (see section B.3). 
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These data were synthesised using a multinomial model with probit link. For this, it was 

assumed that the numbers of patients who were reported in the trial publications as being in 

clinical response also included those patients who were in clinical remission (see section 

D.1.2.3.1). The proportion achieving mucosal healing was also well reported across the 

included RCTs and was deemed feasible for comparison using a binomial model with logit 

link, though this endpoint was not used in the cost-effectiveness model. Safety outcomes, 

including discontinuations due to adverse events, serious adverse events and serious 

infections, were also meta-analysed using binomial models with logit links and are presented 

in section B.2.10.8. 

Full details of the methodology for the NMA are presented in Appendix D along with the SLR 

that was used to identify all studies that may have been relevant for indirect comparison with 

tofacitinib. 

B.2.9.1.1 Selection of evidence contributing to the NMA 

For RCTs to be eligible for inclusion in the NMA, they were required to have information 

about at least one of the following outcomes for either an induction (6–8 weeks) or 

maintenance (approximately 1 year) time point: 

 Clinical response and/or clinical remission (induction and/or maintenance) 

 Mucosal healing (induction and/or maintenance) 

 Safety (induction; see section B.2.10.8) 

o Discontinuation due to adverse events (AEs) 

o Serious AEs 

o Serious infection 

EMA-licensed doses of therapies specified in the scope were included. Where the drug 

license allows for dose increases during the maintenance phase, both the recommended 

doses and higher dose were included where they had been assessed in the clinical trials. 

Different doses and/or dosing regimens were treated as unique comparators. 

The studies used in the base-case NMA are summarised in Table 22 and described in detail 

in Appendix D. All studies were connected to the network through a common direct 

comparison with placebo. All studies, except for one (99), 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. Six studies also included patients 

who had an inadequate response or intolerance to prior TNFi therapies (83, 98, 99, 109). 

Thirteen studies reported data at the end of a short-term induction period, the length of 

which varied by treatment (tofacitinib and infliximab, 8 weeks; adalimumab, golimumab and 

vedolizumab, 6 weeks). Seven studies reported data at the end of a one-year maintenance 

period, though differences in maintenance study design are a major source of heterogeneity 

in the analysis (see section B.2.9.1.2). 
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The base case included all relevant trials, regardless of the country in which they were 

undertaken. In a sensitivity analysis, studies undertaken in Asia, which included 

predominantly Asian patients were excluded (110-114). 

The base-case NMAs of clinical response, clinical remission and mucosal healing use locally 

read endoscopic outcomes from the OCTAVE trials as these are both more comparable to 

outcomes from other RCTs and likely to reflect use of tofacitinib in clinical practice (section 

B.2.3.1.2.4). Centrally read outcomes were used in a sensitivity analysis. 

In order to reduce heterogeneity and increase the comparability of the dataset, the base 

case comprised separate analyses for patients with and without prior exposure to TNFi 

therapy. The TNFi-naïve subgroup analysis utilised data from trials in which all patients were 

TNFi-naïve and TNFi-naïve subgroup data from trials with a mixed population. The evidence 

for patients with prior TNFi exposure was more mixed, in that ULTRA-2 (109) reported 

outcomes for patients with any prior TNFi exposure whereas GEMINI 1 (83) reported 

outcomes only for patients with a prior TNFi failure. In the base case, the GEMINI 1 TNFi 

failure subgroup was synthesised with the TNFi-exposed subgroup from ULTRA 2 and the 

tofacitinib trials. In a sensitivity analysis, only TNFi failure subgroup data from the tofacitinib 

trials and GEMINI 1 were included and compared. 

The decision to approach the analysis using subgroup analysis was informed by a number of 

factors, which are described in further detail in section B.2.9.4. 

Table 22 Summary of the trials used to carry out the NMA 
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Induction phase 

OCTAVE Induction 1 
(98) 

                  

OCTAVE Induction 2 
(98) 

                  

Sandborn 2012 (99)                   

ULTRA 1 (73)                   

ULTRA 2 (109)                   

Suzuki 2014 (114)                   

Mshimesh 2017 (113)                   

ACT 1 (74)                   

ACT 2 (74)                   

Jiang 2015 (111)                   

Kobayashi 2015 (112)                   
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PURSUIT-SC (75)                   

GEMINI 1 (83)                   

Maintenance phase 

Treat-through trial design 

ULTRA 2 (109)                   

Suzuki 2014 (114)                   

ACT 1 (74)                   

Re-randomised responder trial design 

OCTAVE Sustain (98)                   

PURSUIT-M (115)                   

PURSUIT-J (110)                   

GEMINI 1 (83)                   

Abbreviations: TNF, tumour necrosis factor. 

B.2.9.1.2 Impact of trial design on assessment of maintenance phase outcomes 

The seven included studies presenting maintenance phase outcomes are diverse in terms of 

their study design. Broadly speaking, there are two study design types: treat-through trials 

and re-randomised responder trials. Trials with a treat-through design include ACT 1, 

ULTRA 2 and Suzuki 2014 (74, 109, 114). In these trials, patients are randomised at 

baseline and outcomes are measured at the end of an induction phase (6-8 weeks) and at 

the end of a maintenance phase (52–54 weeks). 

Re-randomised responder trials, on the other hand, measured the outcomes at the end of a 

maintenance phase strictly among patients who achieved clinical response during induction. 

Induction phase clinical responders are re-randomised to placebo or to a maintenance dose 

of the intervention of interest and outcomes are measured at or around 1 year. Four included 

maintenance studies follow this design: 

 OCTAVE Sustain (98): Patients responding to placebo (PBO) or tofacitinib (TOF) in 

OCTAVE Induction 1 or 2 were re-randomised to PBO or TOF (5 mg or 10 mg) for a 

further 52 weeks (total duration of induction and maintenance phases = 60 weeks) 

 GEMINI 1 (83): Patients responding to vedolizumab (VED) (double-blind or open-

label) were re-randomised to PBO or VED (Q8W or Q4W) for a further 46 weeks 

(total duration of induction and maintenance phases = 52 weeks) 
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 PURSUIT-M (115): Patients responding to golimumab (GOL) in PURSUIT-SC or 

PURSUIT-IV were re-randomised to PBO or GOL (50 or 100 mg) for a further 

52 weeks (total duration of induction and maintenance phases = 60 weeks) 

 PURSUIT-J (110): Patients responding to GOL in a 6-week open-label induction 

phase were randomised to PBO or GOL (100 mg) for a further 52 weeks (total 

duration of induction and maintenance phases = 60 weeks) 

Simply combining the reported maintenance phase outcomes from these alternative trial 

design types would be inappropriate as it would violate the similarity and homogeneity 

assumptions necessary for network meta-analysis. Specifically, the populations allowed to 

enter the maintenance phases are different and could significantly bias estimates of relative 

efficacy. The placebo arms also lack comparability because some of the patients who 

receive placebo in the maintenance phase of re-randomised responder trials received active 

treatment during induction. 

In order to make a valid comparison across these different trial types, the data from one trial 

type would need to be imputed to better match the other trial type. Two methods were 

considered, one which converted re-randomised responder trial data to better match a treat-

through design and another which converted the treat-through trial data to better match the 

re-randomised responder trial design. The former method is described by Thorlund et al. 

(116) and a similar approach to the latter method was used in the NMA submitted by Takeda 

in TA342 (117). 

Thorlund and colleagues’ method requires significant imputation of missing data from the 

four re-randomised responder trials. The outcomes would also not have been as readily 

useable for the cost-effectiveness model, based on the assumptions applied for induction 

phase non-responders. Converting outcomes from the three treat-through trials into 

comparable outcomes of the four re-randomised responder trials was considered more 

robust, requiring less manipulation of observed data and less imputation of missing data. 

This was assumed to be more reflective of the way the drugs would be used in clinical 

practice and would better inform the economic analysis. 

For the analysis, the observed data from the re-randomised responder trials (OCTAVE 

Sustain, GEMINI 1, PURSUIT-M and PURSUIT-J) were taken “as is” from the studies. The 

observed data from the treat-through trials (ACT 1, ULTRA 2 and Suzuki 2014) were 

adjusted, based on the assumption that the number of responders at the end of induction is 

a proxy for the total number of patients entering maintenance. Clinical response from the 

treat-through trials was based on the proportion achieving sustained clinical response, as 

this mitigates the risk of counting maintenance phase responders who were induction phase 

non-responders. Imputed inputs to the NMA of maintenance phase outcomes are further 

described in Appendix D. 

Although it is known that placebo response and remission rates in ulcerative colitis clinical 

trials are greatly affected by the time the trial was conducted, favouring older trials over 

newer trials, this analysis was not able to adjust for the differences in placebo response 

rates across the included trials (20). It is therefore likely that the estimates of effect for 
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tofacitinib relative to other therapies may be underestimated; for example, for infliximab 

Jairath et al. (20) demonstrated lower placebo rates for clinical response and clinical 

remission in the pivotal studies compared with other biologics which were investigated in 

subsequent years.. 

B.2.9.2 Base-case NMA 

This section presents the NMA for clinical response and clinical remission. The results for 

mucosal healing can be found in Appendix D. The results for adverse events can be found in 

section B.2.10.8. 

B.2.9.2.1 Clinical response and clinical remission 

B.2.9.2.1.1 Evidence networks and model choice 

Induction phase (8 weeks) 

An NMA was used to compare the effects of TOF, VED, adalimumab (ADA), GOL and 

infliximab (INF) relative to PBO on clinical response and clinical remission in the induction 

phase. Data were available from 13 studies comparing two treatments. Figure 28 presents 

the network of evidence for the base-case induction phase NMA for patients naïve to TNFi 

therapy and for patients with prior TNFi exposure. 

For the TNFi-naïve NMA, the fixed effect and random effects models were comparable, both 

in terms of their results and their fit (see Table 23). The model fit diagnostics were slightly 

better for the random effects model; thus, it was preferred. For the TNFi-exposed subgroup, 

the fixed effect model was preferred, as both the fixed and random effect models were 

comparable in terms of results and goodness of fit. 

Figure 28 Base-case network of evidence for induction phase clinical response 

and clinical remission by TNFi-exposure subgroup 

 
a Local read. b TNFi failures. Comparator doses: adalimumab 160 mg at week 0, 80 mg at week 2, 40 mg at 
weeks 4 and 6; golimumab 200 mg at week 0, 100 mg at week 2; infliximab 10 mg/kg; vedolizumab 300 mg at 
weeks 0 and 2. Abbreviations: PBO, placebo 
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Table 23 Model fit statistics for the induction phase NMA of clinical response and 

clinical remission (base case, multinomial probit) 

Phase TNFi-exposure 
subgroup 

Model type Number of 
data points  

Total 
residual 
deviance 

DIC 

Induction TNFi-naïve FE xx xxxxx xxxxx 

RE xx xxxxx xxxxx 

TNFi-exposed FE xx xxxxx xxxxx 

RE xx xxxxx xxxxx 

Abbreviations: DIC, Deviance Information Criterion; FE, fixed effects; RE, random effects; TNFi, tumour 

necrosis factor inhibitor. Bold text indicates preferred model. 

Maintenance phase (8–52 weeks) 

An NMA was used to compare the effects of TOF, VED, ADA, GOL and INF relative to PBO 

on clinical response and clinical remission in the maintenance phase. Data were available 

from seven studies comparing two treatments. Figure 29 presents the network of evidence 

for the base-case maintenance phase NMA for patients naïve to TNFi therapy and for 

patients with prior TNFi exposure. 

Figure 29 Base-case network of evidence for maintenance phase clinical response 

and clinical remission by TNFi-exposure subgroup 

a Local read. b TNFi failures. Adalimumab dose: 40 mg Q2W. Infliximab dose 5 mg/kg. 
Abbreviations: PBO, placebo; Q4W, every 4 weeks; G8W, every 8 weeks. 

For the TNFi-naïve NMA, the fixed effect and random effects models were comparable in 

terms of their fit (see Table 24). Though the model fit statistics indicate that the random 

effects model may better represent the data, the results were implausibly imprecise. Mean 

and median point estimates were similar across the two models, but by assuming random 

effects, no treatment was predicted to be significantly better than placebo. The results were 

based on a network that included only one trial for each of TOF, INF and VED and two trials 

for each of ADA and GOL; therefore, the evidence  to support an assumption of random 

effects was limited. Despite its higher total residual deviance and DIC, the fixed effect model 
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was therefore preferred. For the TNFi-exposed NMA, both fixed and random effects models 

were attempted, but due to a paucity of data, only the fixed effect model could be run. 

Table 24 Model fit statistics for the maintenance phase NMA of clinical response 

and clinical remission (base case, multinomial probit) 

Phase TNFi-exposure 
subgroup 

Model type Number of 
data points  

Total 
residual 
deviance 

DIC 

Induction TNFi-naïve FE xx xxxxx xxxxx 

RE xx xxxxx xxxxx 

TNFi-exposed FE xx xxxxx xxxx 

RE Xxxxxxxxxxxxxxxx 

Abbreviations: DIC, Deviance Information Criterion; FE, fixed effects; RE, random effects; TNFi, tumour 

necrosis factor inhibitor. Bold text indicates preferred model. 

B.2.9.2.1.2 NMA results 

Table 25 and Table 26 present the effects of each treatment relative to PBO on the probit 

scale as well as the odds ratios for clinical response and remission on the natural scale for 

the base case induction and maintenance phases, respectively. Odds ratios for tofacitinib 

compared with each other therapy are also presented along with the probabilities of 

achieving clinical response or clinical remission by the end of the induction phase and 

maintenance phase. 

Induction 

In the TNFi-naïve analysis, all treatments were associated with statistically significant 

beneficial treatment effects relative to PBO. There was a non-significant trend to indicate 

TOF is more efficacious than ADA and GOL and less efficacious than INF and VED. 

In the TNFi-exposed analysis, TOF and VED were associated with statistically significant 

beneficial treatment effects relative to PBO. The greatest effect was associated with TOF, 

which was statistically significantly more efficacious than ADA. There was a non-significant 

trend to indicate TOF is more efficacious than VED in this population with prior TNFi 

exposure. 

Maintenance 

In the TNFi-naïve analysis, all treatments were associated with statistically significant 

beneficial treatment effects relative to PBO. The greatest effect was associated with TOF 

10 mg followed by TOF 5 mg, which were statistically significantly more efficacious than 

ADA and GOL 50 mg. There was a non-significant trend to indicate TOF, at either a 5 mg or 

10 mg dose, was more efficacious than maintenance therapy with INF, GOL 100 mg and 

VED (administered every 4 or 8 weeks). 

In the TNFi-exposed analysis, TOF and VED were associated with statistically significant 

beneficial treatment effects relative to PBO. Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx  

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. Treatment with ADA was not found 

to be significantly better than PBO. 
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Taken together, the results for both TNFi subgroups in the induction and maintenance base-

case analyses suggest that, based on the available data, tofacitinib is a very efficacious 

treatment within ulcerative colitis when compared with biologic therapies. This was 

confirmed a scenario analysis comparing tofacitinib to vedolizumab in the trial ITT 

populations (section B.2.9.3). 

B.2.9.3 Sensitivity analyses to address uncertainties in the NMA 

B.2.9.3.1 Sensitivity analyses conducted 

Sensitivity analyses were performed to test alternatives to the base-case population 

inclusion criteria and assumptions (see section B.2.9.1): 

 Exclusion of Asian studies: Studies undertaken in Asia and which included majority 

Asian patients were excluded. This sensitivity analysis is aligned with the base-case 

assumptions made in the NMA supporting TA329 (118). 

 Centrally read endoscopic subscores: In this sensitivity analysis clinical response, 

clinical remission and mucosal healing rates were based on centrally read 

endoscopic subscores from the OCTAVE trials. 

 TNF-failure subgroup: In this sensitivity analysis, only data for patients with prior 

TNFi failure were used, in contrast to the base case which included data from 

patients with prior TNFi exposure in ULTRA 2 and the OCTAVE trials. 

 Overall ITT analysis: In this scenario analysis, clinical response and clinical 

remission outcomes from the overall ITT populations of included trials were 

synthesised, disregarding potential differences in treatment effect by prior TNFi-

exposure. This scenario is described in detail in Appendix D.1.3.5.1.2. 

B.2.9.3.2 Sensitivity analysis results 

Full details and results of the sensitivity analyses performed are presented in Appendix D. 

The base case NMA results were relatively robust to changes in the choice of endoscopic 

subscore reading, to the exclusion of Asian studies and to the use of TNFi-failure subgroup 

or ITT data. For ease of comparison, the results of the base case and sensitivity analyses 

are presented in terms of each drug compared with placebo for the TNFi-naïve subgroup in 

Table 25 and for the TNFi-exposed subgroup in Table 26. 

Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxXxXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxXXXXXXXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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Table 25 Induction phase base-case NMA results – comparative effects and probabilities of achieving response and remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF vs comparator   

Treatment effect, 
median (95% CrI) 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) Absolute probability 
SUCRA 

a 

Probit scale Clinical response Clinical remission Clinical response Clinical remission Clinical response Clinical remission 
 

TNFi-naïve subgroup 

PBO 
   

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx 

  
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx
x 

xxxxx 

TNFi-exposed subgroup 

PBO 
   

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx

x   
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxxx xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

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. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour 

necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 



Company evidence submission template for tofacitinib for moderately to severely active ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 93 of 194 

Table 26 Maintenance phase base-case NMA results – comparative effects and probabilities of achieving response and 

remission 
C

o
m

p
a

ra
to

r Comparator vs PBO TOF 5 mg vs comparator   

Treatment effect, 
median (95% CrI) 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) Absolute probability 
SUCRA 

a 

Probit scale Clinical response Clinical remission Clinical response Clinical remission Clinical response Clinical remission 
 

TNFi-naïve subgroup 

PBO 
   

xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxx 

TOF 5 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
  

xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

INF 5 mg/kg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

ADA 40 mg 
Q2W 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

GOL 50 mg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

GOL 
100 mg 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

VED 300 
mg Q8W 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

VED 300 
mg Q4W 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

TNFi-exposed subgroup 

PBO 
   

xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxx 

TOF 5 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 
  

xxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

TOF 10 mg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

ADA 40 mg 
Q2W 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

VED 300 
mg Q8W 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

VED 300 
mg Q4W 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour 

necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 
a based on treatment effect on probit scale 
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Table 27 Summary results of sensitivity analyses on clinical response and 

clinical remission for TNFi-naïve subgroup 

Comparator 

Treatment effect vs placebo, median (95% CrI), probit scale 

Base-case NMA 
Sensitivity analysis NMA 

using centrally read 
endoscopic subscores 

Sensitivity analysis NMA 
excluding Asian studies 

Induction phase 

TOF 10 mg xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

ADA 
160/80/40 mg a 

xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

GOL 200/100 mg b xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

VED 300 mg c xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 

Maintenance phase 

TOF 5 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

INF 5 mg/kg xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

ADA 40 mg Q2W xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

GOL 50 mg xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

GOL 100 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

VED 300 mg Q8W xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

VED 300 mg Q4W xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

a 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. b 200 mg at week 0, 100 mg at week 2.  c At 
weeks 0 and 2. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; TNFi, 

tumour necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab 

Table 28 Summary results of sensitivity analyses on clinical response and 

clinical remission for TNFi-exposed subgroup 

Comparator 

Treatment effect vs placebo, median (95% CrI), probit scale 

Base-case NMA 
Sensitivity analysis NMA 

using centrally read 
endoscopic subscores 

Sensitivity analysis NMA 
for TNFi-failure subgroup 

Induction 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

ADA 
160/80/40 mg a 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx XX 

VED 300 mg b xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

Maintenance 

TOF 5 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 
Xxxxxxxxxxxxxxxxxxxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

ADA 40 mg Q2W xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx XX 

VED 300 mg Q8W xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 
Xxxxxxxxxxxxxxxxxxxxxx 

VED 300 mg Q4W xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx 

a 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. b At weeks 0 and 2. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; TNFi, 

tumour necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab.  
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B.2.9.4 Statistical assessment of heterogeneity 

Careful consideration was given to potential sources of heterogeneity, including study 

design, interventions, outcome definitions and baseline characteristics (weight, disease 

severity, duration of disease, prior treatments, concomitant treatments). Analysis was only 

undertaken where it was judged that these factors were sufficiently similar across the 

network. Where enough data were available, distributions of these characteristics were 

compared across studies and treatment comparisons. This ensured that differences between 

the trials and comparisons were kept to a minimum. One patient characteristic was notably 

different across the evidence network: prior TNFi-exposure. Some studies included only 

TNFi-naïve patients and others included patients with and without prior TNFi exposure. 

The decision to approach the NMAs using subgroup analysis was informed by a number of 

factors. First, subgroup analyses from OCTAVE Induction 1, OCTAVE Induction 2 and 

OCTAVE Sustain indicated that there may be an interaction between prior TNFi exposure 

and treatment effect, though this varied across outcomes in terms of level of significance and 

direction (see section B.2.7.2). 

Second, previous technology appraisals have considered TNFi-naïve and TNFi-exposed 

populations separately. Archer et al. (118), in the NMA underpinning TA329, used data from 

the TNFi-naïve population rather than the ITT population in ULTRA 2 (109) “in order to 

increase comparability of the dataset” given that all other studies included only patients who 

were TNFi-naïve (73-75). The ITT population from ULTRA 2 was only included in a 

sensitivity analysis. The NMA presented by Takeda for TA342 was performed in the overall 

ITT population as well as by two TNFi-exposure subgroups (naïve and failures). In 

interpreting the results, the appraisal committee noted that because the NMA for the whole 

population would include a mixture of patients with and without prior TNFi exposure, and that 

these differences in patient characteristics may affect the results, the NMA in the overall ITT 

population would be subject to considerable uncertainty (66). 

Based on these factors, we performed a single integrated induction phase NMA of clinical 

response and clinical remission with a shared between−trial heterogeneity parameter and an 

interaction term for prior TNFi exposure introduced in the treatment effect. The meta-

regression followed methods recommended in NICE Decision Support Unit Technical 

Support Document (TSD) 3 (119). Our hypothesis was that the size of the treatment effect is 

not different in patients with and without prior TNFi exposure. The results of this model, 

using sub−group effects, was that the difference between populations is statistically 

significant. The covariate in the fixed effect model was −0.367 (95% CrI: −0.485, −0.246) 

and in the random effects model was −0.365 (95% CrI: −0.547, −0.169). 

Though results for each subgroup could have been generated directly from the single, 

integrated NMA, we noted a number of limitations in that approach: 

 Results for infliximab and golimumab in the TNFi-exposed subgroup were predicted 

from the data on other drugs in TNFi-exposed patients and from the data on 

infliximab and golimumab in TNFi-naïve patients. In the absence of any trial-based 
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observations for infliximab and golimumab in TNFi-exposed patients, there was no 

way to externally validate the NMA outputs for these drugs. 

 Underpinning the analysis is the assumption that the placebo effect is the same 

across subgroups, and that the interaction term adjusted the treatment effects of all 

comparators by the same fixed amount. It is unclear whether this is supported by the 

evidence or clinical practice. 

Guided by the evidence of a significant subgroup interaction, but considering the limitations 

of the single, integrated NMA, separate NMAs for each TNFi-subgroup were undertaken. 

This approach has been discussed with clinical experts, who indicated that addressing TNFi-

naïve and TNFi-exposed subgroups separately is consistent with clinical practice. 

For completeness, an analysis was performed on the overall intention-to-treat populations of 

each RCT. Potential differences in the treatment effects between patients with and without 

prior TNFi exposure were thus disregarded in this scenario. One induction phase analysis 

was performed, utilising all ITT evidence; one maintenance phase analysis was performed, 

utilising all ITT evidence from the re-randomised responder trials only. These results are 

presented in Appendix D and used to inform a scenario analysis in the economic evaluation 

(B.3.8.4). 

B.2.9.5 Overview of NMA results 

The NMA results have shown tofacitinib to be an efficacious induction and maintenance 

treatment in both patients with and without prior TNFi exposure. Among TNFi-naïve patients, 

tofacitinib is expected to generate a greater proportion of patients with clinical response, 

clinical remission and mucosal healing at the end of both induction and maintenance 

treatment than adalimumab and golimumab. Results for these comparisons were statistically 

significant in the maintenance phase, but not in the induction phase. Compared with 

infliximab and vedolizumab, tofacitinib showed comparative efficacy in induction and 

maintenance treatment across all outcomes analysed. 

Among patients with prior TNFi exposure, tofacitinib is expected to be more efficacious than 

adalimumab in both induction and maintenance phases. Compared with vedolizumab, a non-

significant trend suggests that treatment with tofacitinib will produce a higher proportion of 

patients with clinical response, clinical remission and mucosal healing during induction, and 

has comparable efficacy as maintenance therapy. Due to a lack of RCT data in the TNFi-

exposed population, no comparisons could be made between tofacitinib and infliximab or 

golimumab. 

These conclusions were robust to sensitivity analysis performed, including the use of more 

conservative clinical response and remission outcomes based on centrally read endoscopic 

subscores, the exclusion of studies with predominantly Asian patients and the substitution of 

subgroup data from a population with prior TNFi failure. 

The additional analysis of comparing the intention-to-treat (ITT) population of tofacitinib and 

vedolizumab to conventional therapy confirmed the sub-group analysis findings, and also 
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demonstrated numerically better efficacy for tofacitinib compared to vedolizumab in both 

induction and maintenance treatment.       

Taken together, the results of both TNFi subgroups and ITT in the induction and 

maintenance analyses suggest that, based on the available data, tofacitinib is a very 

efficacious treatment for moderately to severely active ulcerative colitis when compared with 

biologic thereapies.  

B.2.10 Adverse reactions 

Summary 

 There is a substantial tofacitinib safety database incorporating its use in patients with 

ulcerative colitis (the OCTAVE clinical programme) as well as in other indications: 

• The OCTAVE programme comprises one Phase II and three Phase III 

trials, plus an ongoing long-term extension study. Tofacitinib has been 

evaluated in 1157 patients with moderate to severe ulcerative colitis, with 

a total exposure of 1986 patient-years and up to 4.4 years of treatment. 

• The tofacitinib clinical development programme for rheumatoid arthritis 

includes a total of 20 phase I, II and III clinical trials of up to 24 months’ 

duration; two long-term extension studies; and two ongoing phase 3b/4 

trials. It has gathered data from 7,065 patients with 22,875 patient-years 

exposure to tofacitinib, including patients with over 9 years on treatment. 

 The safety profile of tofacitinib in ulcerative colitis is consistent with that seen in the 
rheumatoid arthritis programme 

 The rates of adverse events (AEs) in the OCTAVE programme were similar across 

all treatment groups (between tofacitinib 5 mg and 10 mg groups and also compared 

to placebo) during both induction and maintenance therapy 

 Common AEs were generally mild and manageable, and did not require treatment 

interruption or withdrawal. 

 Serious adverse event (SAE) rates were not significantly different between treatment 

groups in the induction and maintenance studies; with event rates being numerically 

higher for placebo compared to both tofacitinib groups 

 The rates of events leading to discontinuation were low, with worsening of ulcerative 

colitis the most common reason. 

 AEs of special interest: 

• Infections of any severity were more common in the tofacitinib groups 

than in the placebo group, with most infections being mild or moderate in 

severity. The rate of serious infections was higher with tofacitinib than 

placebo in the induction studies, whereas in the maintenance study it was 

similar across all treatment groups. 
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Safety results from the OCTAVE studies are reported in this section, with additional details 

provided in Appendix F. 

In addition, tofacitinib Phase II study (80) safety results and OCTAVE Open trial treatment-

emergent adverse events are summarised in Appendix F, Table 166 and Table 167, 

respectively, and were consistent with the Phase III trial results. 

The tofacitinib 15 mg twice daily dose group was removed from the original protocol; hence, 

patients who were assigned to the tofacitinib 15 mg twice daily dose group were not included 

in the safety analysis sets. For completeness, safety data for the OCTAVE Induction 1 and 2 

studies from these patients are summarised descriptively in Appendix F, Table 155. 

B.2.10.1 Exposure data 

The safety analysis set (SAS) included all patients who underwent randomisation and 

received at least one dose of the assigned treatment. 

In both OCTAVE Induction 1 and 2, the planned total double-blind treatment period was 

63 days. Most patients in each treatment group received at least 57 days of study drug: xxx 

out of xxx (xxxxx) and xxx out of xxx (xxxxx) in the tofacitinib 10 mg twice daily group in 

OCTAVE Induction 1 and 2, respectively, received study drug for at least 57 days, compared 

with xxx out of xxx (xxxxx) and xx out of xxx (xxxxx) in the placebo groups. The median 

duration of treatment was xx days in both tofacitinib 10 mg and placebo groups (100, 101). 

In OCTAVE Sustain, the planned total double-blind treatment period was 371 days. The 

mean and median durations of treatment were xxx and xxx days, respectively, for the 

• Most herpes zoster (HZ) infection events were non-serious, cutaneous, 

limited to one to two dermatomes, were not associated with post-herpetic 

neuralgia and did not lead to discontinuation. The risk of HZ was dose 

dependent but did not increase with longer treatment duration. 

• Malignancy: 

 Non-melanoma skin cancer occurred in 13 patients treated with 

tofacitinib across all the studies.12 of these had prior thiopurine 

treatment, and 10 had previous TNF inhibitor treatment failure. 

 15 patients treated with tofacitinib had cancer other than non-

melanoma skin cancer, of which 14 had been previously treated with 

thiopurines and/or TNF inhibitor. 

• Lipids and cardiovascular safety: tofacitinib treatment was associated with 

increases in serum lipid levels that were reversible on stopping treatment, 

however, LDL:HDL and TC:HDL ratios were unaffected. Major adverse 

cardiovascular events were infrequent. 

 There were five deaths across all OCTAVE studies, one of which was assessed as 

related to the study drug. 

 The comparative safety NMA demonstrates no significant differences in the safety 

profile compared to current bioliogic treatments in ulcerative colitis. 
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tofacitinib 5 mg twice daily group, xxx and xxx days, respectively, for the tofacitinib 10 mg 

twice daily group, and xxx and xxx days, respectively, for the placebo group. (102). 

B.2.10.2 Common adverse events 

The most common adverse events (AEs) in the OCTAVE studies were worsening ulcerative 

colitis, nasopharyngitis, arthralgia and headache (Table 29). The frequencies of these events 

were generally similar across groups, with the exception of worsening ulcerative colitis, 

which was more frequent in the OCTAVE Sustain placebo group than in the tofacitinib 

groups, and nasopharyngitis, which in OCTAVE Sustain was more common with tofacitinib 

than with placebo (98). 

Full details of all treatment-emergent adverse events affecting ≥ 2% of patients in any group 

by system organ class and preferred term are shown in Appendix F, Table 156, Table 157 

and Table 158. 

B.2.10.3 Serious adverse events 

Serious adverse events (SAEs) were defined as any untoward medical occurrence at any 

dose that: 

 Resulted in death; 

 Was life-threatening (immediate risk of death); 

 Required inpatient hospitalisation or prolongation of existing hospitalisation; 

 Resulted in persistent or significant disability/incapacity (substantial disruption of the 
ability to conduct normal life functions); or 

 Resulted in a congenital anomaly/birth defect. 

Causality was subject to independent determination. 

A full listing of SAEs according to system organ class in the OCTAVE trials is shown in 

Appendix F, Table 159, Table 160 and Table 161. 

In OCTAVE Induction 1, SAEs occurred in 3.4% of patients treated with tofacitinib 10 mg, 

compared with 4.1% in the placebo group. In OCTAVE Induction 2, the corresponding 

percentages were 4.2% and 8.0%. In OCTAVE Sustain, SAEs occurred in 5.1% the patients 

in the tofacitinib 5 mg group, 5.6% in the tofacitinib 10 mg group and 6.6% in the placebo 

group (98). The most frequent SAE was ulcerative colitis, and most SAEs were related to 

ulcerative colitis (100-102). 

B.2.10.4 Events leading to discontinuation 

 Rates of events leading to discontinuation were low, with worsening of ulcerative 
colitis the most common reason (section B.2.4.3) (98). 

 These rates were comparable between placebo and tofacitinib 10 mg in the OCTAVE 
Induction 1 and 2 studies. 

 In OCTAVE Sustain, adverse events leading to discontinuation were more common 
in the placebo group than in the tofacitinib groups. 
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Table 29 Summary of adverse events in OCTAVE Induction 1 and 2 and in OCTAVE Sustain (SAS) 

 OCTAVE Induction 1  OCTAVE Induction 2  OCTAVE Sustain 

Safety event 
Placebo 
(N = 122) 

Tofacitinib 
10 mg 

(N = 476) 

 
Placebo 
(N = 112) 

Tofacitinib 
10 mg 

(N = 429) 

 
Placebo 
(N = 198) 

Tofacitinib 
5 mg 

(N = 198) 

Tofacitinib 10 
mg (N = 196) 

Adverse events, n (%) 73 (59.8) 269 (56.5)  59 (52.7) 232 (54.1)  149 (75.3) 143 (72.2) 156 (79.6) 

Serious adverse events, n (%) 5 (4.1) 16 (3.4)  9 (8.0) 18 (4.2)  13 (6.6) 10 (5.1) 11 (5.6) 

Most frequent adverse events, n (%) a      

Worsening ulcerative colitis 5 (4.1) 11 (2.3)  6 (5.4) 13 (3.0)  71 (35.9) 36 (18.2) 29 (14.8) 

Nasopharyngitis 9 (7.4) 34 (7.1)  4 (3.6) 21 (4.9)  11 (5.6) 19 (9.6) 27 (13.8) 

Arthralgia 6 (4.9) 14 (2.9)  6 (5.4) 11 (2.6)  19 (9.6) 17 (8.6) 17 (8.7) 

Headache 8 (6.6) 37 (7.8)  9 (8.0) 33 (7.7)  12 (6.1) 17 (8.6) 6 (3.1) 

Infections, n (%)      

Any infection 19 (15.6) 111 (23.3)  17 (15.2) 78 (18.2)  48 (24.2) 71 (35.9) 78 (39.8) 

Serious infection 0 6 (1.3)  0 1 (0.2)  2 (1.0) 2 (1.0) 1 (0.5) 

Herpes zoster 1 (0.8) 3 (0.6)  0 2 (0.5)  1 (0.5) 3 (1.5) 10 (5.1) 

Adverse events of special interest, n      

Intestinal perforation b 0 1  1 0  0 0 0 

Cancer other than non-melanoma skin cancer c 0 0  0 0  1 d 0 0 

Non-melanoma skin cancer c 0 1  0 1  1 0 3 

Cardiovascular events c 0 2  0 2  0 1 1 

Adverse events leading to discontinuation, n (%) e 2 (1.6) 18 (3.8)  8 (7.1) 17 (4.0)  37 (18.7) 18 (9.1) 19 (9.7) 

Abnormal laboratory test results, n (%) f      

N for laboratory data 122 471  111 424  198 198 195 

Total cholesterol >1.3× ULN 11 (9.0) 80 (17.0)  6 (5.4) 73 (17.2)  16 (8.1) 54 (27.3) 44(22.6) 

Low-density lipoprotein >1.2× ULN 11 (9.0) 91 (19.3)  12 (10.8) 92 (21.7)  37 (18.7) 62 (31.3) 55 (28.2) 

High-density lipoprotein <0.8× LLN 2 (1.6) 6 (1.3)  1 (0.9) 7 (1.7)  12 (6.1) 9 (4.5) 3 (1.5) 

Triglycerides >1.3× ULN 1/ (0.8) 15 (3.2)  2 (1.8) 12 (2.8)  7 (3.5) 9 (4.5) 15 (7.7) 

Creatine kinase >2× ULN, n/total N (%) 2/122 (1.6) 45/474 (9.5)  10/112 (8.9) 40/425 (9.4)  14/198 (7.1) 37/198 (18.7) 54/195 (27.7) 

Addition or increase in dose of lipid lowering agent, 
n (%) 

0 4 (0.8) 
 

1 (0.9) 2 (0.5) 
 
3 (1.5) 2 (1.0) 8 (4.1) 

a Most frequent adverse events in OCTAVE Sustain. b Determined based on MedDRA preferred term. c Determined based on external adjudication. d invasive ductal breast 
carcinoma. e Including patients who discontinued treatment because of worsening ulcerative colitis. f Laboratory data were missing for some patients. 
Abbreviations: LLN, lower limit of normal; SAS, safety analysis set; ULN, upper limit of normal. 
Source: Sandborn et al. 2017 (98). 
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B.2.10.5 Adverse events of special interest 

AEs of special interest in the OCTAVE trials were infections, herpes zoster infections (HZ), 

malignancies, gastrointestinal perforations and cardiovascular events; these are summarised 

in Table 29. Full details of all events of special interest are shown in Appendix F, Table 162, 

Table 163, Table 164 and Table 165. 

Infections 
In all the OCTAVE trials most infections were mild or moderate in severity, and the most 

frequently occurring infection across all the studies in the programme was nasopharyngitis. 

In OCTAVE Induction 1 and 2, infections of any severity were more common in the tofacitinib 

10 mg groups (23.3% and 18.2%, respectively) than in the placebo groups (15.6% and 

15.2%). Similarly, in OCTAVE Sustain, infections occurred in 39.8% in the tofacitinib 10 mg 

group, 35.9% of the patients in the tofacitinib 5 mg group, and 24.2% in the placebo group 

(Table 29) (98). Serious infections (defined as infections that met SAE reporting criteria) 

were infrequent in the OCTAVE programme, with no apparent dose dependency in the risk: 

 In OCTAVE Induction 1 and 2, serious infections occurred in six patients (1.3%) and 

one patient (0.2%), respectively, in the tofacitinib 10 mg groups; no patient in the 

placebo group had a serious infection. 

 In OCTAVE Sustain, serious infections occurred in two patients (1.0%) in the 

tofacitinib 5 mg group, 1 (0.5%) in the tofacitinib 10 mg group, and 2 (1.0%) in the 

placebo group. This suggests the risk of serious infections did not increase with 

duration of tofacitinib treatment; based on the rate of serious infections in OCTAVE 

Sustain, use of induction data in the economic model is a conservative approach, 

and may bias the analysis against tofacitinib. 

 In the overall cohort of patients treated with tofacitinib across all the programme 

studies (P2, P3 and ongoing LTE study, n = 1157 patients) the incident rate (IR; 

patients with events per 100 patient-years) of serious infection events was 1.87 

(95% CI 1.32, 2.56). This is similar to the rate observed in the ORAL trial programme 

in rheumatoid arthritis (section B.2.10.7). 

There were no cases of adjudicated tuberculosis (TB) with tofacitinib (all doses) across the 

phase 2, phase 3 and open-label LTE studies (98, 120). 

There was no apparent clustering into specific types of serious infection, with only 4 safety 

events occurring more than once (excluding HZ) (Appendix F, Table 168). 

It is also noteworthy that patients who developed a serious infection during the studies as 

defined in OCTAVE trial protocols were automatically withdrawn from the study, regardless 

of whether the infection was manageable or not. 

Based on the safety data the risks and benefits of treatment should be considered prior to 

initiating tofacitinib in patients with recurrent infections, with a history of a serious or an 
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opportunistic infection, who have resided or travelled in areas of endemic mycoses, or who 

have underlying conditions that may predispose them to infection. 

Patients should be closely monitored for the development of signs and symptoms of infection 

during and after treatment with tofacitinib, and treatment should be interrupted if a patient 

develops a serious infection, an opportunistic infection, or sepsis. 

Herpes Zoster (HZ) infections 
Most HZ infection events were non-serious, cutaneous, limited to one to two dermatomes, 

were not associated with post-herpetic neuralgia and did not lead to discontinuation. The risk 

of HZ was dose dependent but did not increase with longer treatment duration. 

Across all the studies, including OCTAVE Open, 74 out of 1157 patients treated with 

tofacitinib developed HZ. In the induction studies (phase 2 and phase 3) similar proportions 

of patients developed HZ with tofacitinib compared to placebo. In OCTAVE Sustain, HZ was 

more frequent in the tofacitinib 10 mg group (10 patients; 5.1%) than in the tofacitinib 5 mg 

group (3 patients; 1.5%) or the placebo group (1 patient; 0.5%) (102). 

HZ is a safety signal that was identified during the tofacitinib rheumatoid arthritis programme 

and the management of the risk of serious and important infections is addressed in the 

current draft SmPC to the EMA, consistent with the current SmPC for rheumatoid arthritis, 

which includes effective routine risk minimisation measures. 

Malignancies 
Malignancies occurred infrequently with tofacitinib treatment in the OCTAVE clinical 

programme. The reporting of malignancies is divided into non-melanoma skin cancer 

(NMSC) and malignancies excluding NMSC; 

 NMSC: In the overall cohort of patients treated with tofacitinib across all the studies 

(1157 patients), 15 patients developed NMSC. Of these 15 patients, 7 reported a 

prior history of NMSC, 14 had been exposed to azathioprine or mercaptopurine and 

14 had failed treatment with TNFis. It should be noted that patients with IBD may also 

have an increased incidence of NMSC. This increased risk may be related to the 

immune dysfunction associated with IBD or the concomitant therapy. An increased 

risk of NMSC has been associated with past or concurrent use of thiopurines (121, 

122). 

 Malignancies excluding NMSC: In the overall cohort of patients treated with tofacitinib 

across all studies, 13 out of 1157 patients developed malignancies, with 3 occurring 

more than 28 days after the last dose of tofacitinib. All 12 patients had previous 

treatment with thiopurines; 10 had previous TNFi treatment. The types of 

malignancies reported in the OCTAVE programme were generally consistent with 

those reported for IBD (123) and no clustering of malignancies into specific types of 

cancer was observed. 

The management of the potential risk of malignancies and management of the risk of NMSC 

is addressed in the current draft SmPC to the EMA, and is consistent with the current SmPC 

for rheumatoid arthritis. 
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Gastrointestinal perforations 
A total of three patients treated with tofacitinib across all the studies had a gastrointestinal 

(GI) perforation: 

 In OCTAVE Induction 1, one patient in the tofacitinib 10 mg group had a serious 

adverse event of GI perforation and underwent colectomy. Causality was assessed 

as relating to the study drug and the patient was permanently discontinued. 

 In OCTAVE Induction 2, one patient in the placebo group had a serious adverse 

event of GI perforation. 

 In OCTAVE Open, 2 patients had GI perforation; neither were assessed as related to 

the study drug. 

Serum lipids and cardiovascular safety 
Tofacitinib treatment was associated with serum increases in total cholesterol (TC), high-

density lipoprotein cholesterol (HDL) and low-density lipoprotein cholesterol (LDL) in patients 

with ulcerative colitis. These plateaued after 4 weeks and reversed when treatment was 

stopped. LDL:HDL and TC:HDL ratios were unaffected. Major adverse cardiovascular events 

(MACE) were infrequent, occurring in four patients across the clinical programme. Three of 

these patients had pre-existing multiple cardiovascular risk factors. The incidence rate of 

MACE in the tofacitinib trial programme was 0.20/100 PY (Table 30). The data do not 

suggest an increasing risk of developing MACE with longer duration of tofacitinib treatment. 

These results are similar to those reported in the tofacitinib rheumatoid arthritis programme 

and for other UC agents. 

The management and monitoring for cardiovascular risk factors forms part of the current 

draft SmPC to the EMA, and are consistent with the current SmPC for rheumatoid arthritis. 

This states that assessment of lipid parameters should be performed after 8 weeks following 

initiation of tofacitinib therapy. Patients should be managed according to clinical guidelines 

for the management of hyperlipidaemia. Increases in total and LDL cholesterol associated 

with tofacitinib may be decreased to pre-treatment levels with statin therapy. 

B.2.10.6 Deaths 

There have been 5 deaths across the OCTAVE programme: 

 In OCTAVE Induction 1, one patient treated with tofacitinib 10 mg died from 

dissecting aortic aneurysm. The event was assessed as not related to the study drug 

(98). 

 There were no deaths in OCTAVE Induction 2 or OCTAVE Sustain (98). 

 There were four deaths in OCTAVE Open, all in the 10 mg tofacitinib group. Of 

these, three deaths occurred > 28 days after the last dose of tofacitinib and were 

related to malignancies. Tofacitinib was considered to play a contributory role in one 

event (hepatic angiosarcoma). 
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B.2.10.7 Safety outcomes with tofacitinib in rheumatoid arthritis ORAL trial 

data 

The safety profile of tofacitinib in ulcerative colitis is consistent that observed in the 

rheumatoid arthritis programme. 

The ORAL tofacitinib clinical development programme for rheumatoid arthritis consists of 20 

phase 1, 2 and 3 clinical trials of up to 24 months duration; two long-term extension (LTE) 

studies (one of which is ongoing) with up to 114 months of observation; and 2 phase 3b/4 

trials: ORAL Surveillance and ORAL shift. The safety profile of tofacitinib has been evaluated 

in 7065 patients with 22,875 patient-years exposure to tofacitinib (phase 1, 2 and 3 and LTE 

studies). 

Table 30 presents the overall safety findings of the OCTAVE trials in ulcerative colitis for the 

Phase II and III programme, including the OCTAVE Open long-term extension data, cut-off 

date 29th September 2017, alongside the extensive safety data from the ORAL trials in 

rheumatoid arthritis, cut-off date 2nd March 2017. 

Table 30 Cumulative incidence rate (per 100 patient-years) for death and safety 

events of special interest comparing the tofacitinib ulcerative colitis and rheumatoid 

arthritis program 

Safety Event OCTAVE trial programme 

(Phase II, Phase III and LTE) 

N= 1157 

PY= 1986 

ORAL trial programme 

(Phase II, Phase III and LTE) 

N=7061 

PY= 22,875 

n (%) IR (95% CI) n (%) IR (95% CI) 

Death (all-cause) 5 (0.4%) 0.24 (0.08–0.57) 59 (0.8%) 0.25 (0.19–0.32) 

Serious infection 38 (3.3%) 1.87 (1.32–2.56) 576 (8.6%) 2.48 (2.28–2,69) 

Opportunistic 
infections 

22 (2.0%) 1.09 (0.69–1.66) 90 (1.3%) 0.39 (0.31–0.47) 

Non-herpes 
zoster OI 

4 (0.4%) 0.20 (0.05–0.50) 34 (0.5%) 0.15 (0.10–0.20) 

Herpes Zoster 
infections 

74 (6.4%) 3.80 (2.99–4.77) 782 (11.1%) 3.63 (3.38–3.90) 

Serious herpes 
zoster infections 

5 (0.4%) 0.24 (0.08–0.57) 57 (0.8%) 0.24 (0.18–0.32) 

Malignancy 
(excl. NMSC) 

13 (1.2%) 0.84 (0.45–1.44) 177 (2.5%) 0.76 (0.65–0.88) 

NMSC 15 (1.3%) 0.74 (0.42–1.23) 129 (1.8%) 0.56 ((0.46–0.66) 

MACE 4 (0.4%) 0.20 (0.05–0.50) 85 (1.3%) 0.38 (0.30–0.47) 

GI perforations 
(all cases) 

4 (0.4%) 0.20 (0.05–0.50) 28 (0.4%) 0.12 (0.08–0.17) 

Abbreviations: GI, gastrointestinal; IR, incidence rate; LTE, long-term extension; MACE, major cardiovascular 
events; NMSC, non-melanoma skin cancer; OI, opportunistic infection; PY, patient-year. 

Source: Pfizer trial database analysis; UC Cohort data cut-off date 29th September 2017, RA 

Cohort data cut-off date 2nd March 2017. Source: FDA briefing document, March 2018 (124). 

Although there are differences in the disease, demographics, concomitant, medications, 

exposure time and co-morbidities between these indications. the overall safety profile is 

similar across indications. 
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Of particular interest, the incidence rate of opportunistic infections in the ulcerative colitis 

programme was numerically higher than in the rheumatoid arthritis programme; this was 

primarily attributable to an increased rate of HZ opportunistic infections. The higher 

incidence rate of HZ opportunistic infection reported in the ulcerative colitis program may 

have reflected a period effect, with increased vigilance in monitoring, requests for additional 

information by Pfizer and reporting by study sites as the risk of HZ associated with tofacitinib 

treatment became better recognised over time during the rheumatoid arthritis trial 

programme. 

B.2.10.8 Comparison of tofacitinib safety outcomes with approved biologics in 

ulcerative colitis 

Pfizer conducted a systematic review to identify all relevant clinical data from the published 

literature regarding the clinical effectiveness and safety of treatments in ulcerative colitis. Full 

details of the methodology and a full summary of the included and excluded studies, 

including the PRISMA flow diagram and reasons for exclusion, are also provided in 

Appendix D and section B.2.9. 

Analyses of safety outcomes from both induction and maintenance phases of studies were 

assessed for their feasibility and appropriateness. Induction phase safety endpoints were 

considered similar enough across the studies to allow for synthesis; however maintenance 

phase endpoints were subject to a number of limitations which could lead to biased 

estimates of relative safety. Briefly, differences between maintenance phase study designs 

(see section B.2.9.1.2) meant that a single, coherent comparison between all treatments 

could not be made. Even among the re-randomised responder trials, there were differences 

in who was eligible for inclusion (all induction phase responders or only responders to 

intervention therapies) and the potential for lingering effects of active treatments from 

induction to impact the assessment of safety outcomes for placebo arms in maintenance. 

A set of 3 NMAs was used to compare the safety of tofacitinib (TOF), vedolizumab (VED), 

adalimumab (ADA), golimumab (GOL) and infliximab (INF), relative to PBO on 

discontinuation due to AEs, serious AEs (SAEs) and serious infections in the induction 

phase. Data were available from 10 studies comparing two treatments. Figure 30 presents 

the network of evidence for the base case for all 3 outcomes. 

To maximise statistical power, especially in light of the rarity of analysed safety events, data 

from all patients were combined into a single analysis based on the assumption that the prior 

TNFi exposure has no influence on the safety outcomes. 
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B.2.10.8.1 Evidence networks and model choice 

Figure 30 Base-case network of evidence for induction phase safety outcomes 

(discontinuation due to AEs, serious AEs and serious infections) 

 

Abbreviations: PBO, placebo 

For the analysis on discontinuation due to AEs, the fixed effect and random effects models 

were comparable, both in terms of their results and their fit (see Table 31). Given the 

similarity across the two models, the fixed effect model was preferred on the basis of lower 

DIC. For the analysis of serious AEs, the model fit was slightly better for the fixed effects 

model, thus it was preferred. For the outcome of serious infections, the fixed effect and 

random effects models were comparable, both in terms of their results and their fit, but the 

model fit diagnostics were slightly better for the random effects model, thus it was preferred. 

Table 31 Model fit statistics for the induction phase NMA of safety outcomes 

(base case, binomial logit) 

Outcome Model 
type 

Number of 
data points 

Total residual 
deviance 

DIC 

Discontinuation due to 
AEs 

FE xx xx Xxx 

RE xx xx Xxx 

Serious AEs FE xx xx Xxx 

RE xx xx Xxx 

Serious infections FE xx xx Xxx 

RE xx xx xxx 
Abbreviations: DIC, Deviance Information Criterion; FE, fixed effects; RE, random effects 

B.2.10.8.2 Safety NMA Results 

Table 32, Table 33 and Table 34 present the effects of each treatment relative to PBO on 

the logit scale as well as the odds ratios for each safety outcome (discontinuation due to 

AEs, serious AEs, serious infections, respectively) on the natural scale for the base case 

induction phase. Odds ratios for tofacitinib compared to each other therapy are also 
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presented along with the probabilities of each event occurring by the end of the induction 

phase. 

Table 32 Induction phase base-case NMA results – comparative effects and 

probabilities of discontinuing due to AEs 

Comparator 

Comparator vs PBO TOF vs comparator 
Absolute probability, 

median (95% CrI) 
SUCRA a Treatment effect 

(logit scale), median 
(95% CrI)  

Odds ratio, 
median (95% CrI) 

Odds ratio, median 
(95% CrI) 

PBO 
  

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
 

xxxxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxx 

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. Abbreviations: ADA, adalimumab; CrI, credible 

interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, 
tumour necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 

Table 33 Induction phase base-case NMA results – comparative effects and 

probabilities of serious AEs 

Comparator 

Comparator vs PBO TOF vs comparator 

Absolute probability, 
median (95% CrI) 

SUCRA a Treatment effect 
(logit scale), median 

(95% CrI)  

Odds ratio, 
median (95% CrI) 

Odds ratio, median 
(95% CrI) 

PBO 
  

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
 

xxxxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

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. Abbreviations: ADA, adalimumab; CrI, credible 

interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, 
tumour necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 

Table 34 Induction phase base-case NMA results – comparative effects and 

probabilities of serious infections 

Comparator 

Comparator vs PBO TOF vs comparator 

Absolute probability, 
median (95% CrI) 

SUCRA a Treatment effect 
(logit scale), 

median (95% CrI)  

Odds ratio, 
median (95% CrI) 

Odds ratio, median 
(95% CrI) 

PBO 
  

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
 

xxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

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. Abbreviations: ADA, adalimumab; CrI, credible 

interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, 
tumour necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 
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B.2.10.8.3 Summary of safety NMA results 

XxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxXXXxxXxxxxxxxxxxxxxXXXxxXXXxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxXXxxxXxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxXXXxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxXXXxxxxxXXXxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxXXXxxXxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxXXXxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxXXXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx. 

Results of sensitivity analyses of safety outcomes are presented in Appendix D and do not 

differ substantially from the base case. 

B.2.11 Ongoing studies 

The OCTAVE Open study (NCT01470612) is ongoing, and additional data may be available 

within the next 12 months. In addition, preliminary results from a Phase IIIb/IV study of 

tofacitinib in patients with ulcerative colitis in stable remission (NCT03281304) may be 

available within the next 12 months. 

B.2.12 Innovation 

The cost-effectiveness analysis described in section B.3 models the benefits of tofacitinib 

based on the rates of clinical remission and clinical response in the OCTAVE trials. In 

addition to the utility gains associated with clinical remission and clinical response, the 

OCTAVE trials have demonstrated a number of benefits of tofacitinib that may not be 

included in the incremental cost-effectiveness analysis. Tofacitinib offers a new mechanism 

of action in ulcerative colitis and is an oral therapy. As a small molecule, tofacitinib is likely to 

avoid the issues related to immunogenicity seen with biologics, which has clinically important 

implications as outlined hereafter. 

Tofacitinib is the first therapy in its class and offers a new mechanism of action in 
ulcerative colitis 
Tofacitinib is a JAK inhibitor, the first in a new class of treatments that offers a novel 

mechanism of action for patients with moderately to severely active ulcerative colitis who do 

not respond adequately to conventional therapies or biologics. 

Tofacitinib is an oral therapy that offers patients an alternative to current parenteral 
treatments 
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Biologics for moderately to severely active ulcerative colitis are given either as infusions or 

by subcutaneous injection. Patients with chronic conditions have been shown to prefer oral 

treatments to injectable or intravenous therapies (125-127). In a Delphi survey of patients 

with ulcerative colitis (n = 20) and physicians (n = 22), both groups identified oral 

administration as a highly relevant factor contributing to patient comfort and to medication 

adherence (128). 

Tofacitinib is a small molecule and as such should not be associated with issues 
relating to immunogenicity 
Efficacy for biologics, which are large proteins, is likely to be reduced over time due to anti-

drug antibody formation, therefore therapeutic drug monitoring is common in clinical practice, 

often leading to dose escalations to adjust for the reduced drug trough-levels in order to 

recapture and maintain response to treatment. As a small molecule, tofacitinib is not likely to 

have the same issues with immunogenicity as the large proteins (92). It has been shown 

from pharmacokinetic studies of tofacitinib that plasma levels are similarly stable in patients 

who have remitted and those who have not achieved remission (97). Therefore, therapeutic 

drug monitoring is not a requirement for tofacitinib, unlike the biologic agents.  

Tofacitinib is a synthetic small molecule given as monotherapy 
The development of anti-drug antibodies to current biologic treatment has been mitigated by 

using biologics in combination with immunomodulatory (IM) agents (for example, infliximab 

and azathioprine), which may reduce the immunogenicity of TNFis, and therefore result in 

improved efficacy responses (96). However, potential synergistic efficacy benefits of the 

biologic+IM combination are also accompanied by an increase in safety events compared to 

biologics monotherapy. 

Tofacitinib offers patients the opportunity to stop treatment and restart with similar 

efficacy 

In the OCTAVE Open study, a significant number of patients who had received tofacitinib 10 

mg after receiving placebo reached remission. Tofacitinib may be given to patients after a 

treatment interruption without the expectation of a reduced response. These long-term 

benefits of dose flexibility and treatment interruptions of tofacitinib may not be sufficiently 

captured in the economic analysis, and are likely to further increase cost-effectiveness for 

tofacitinib due to additional cost savings. 

Tofacitinib provides rapid improvements in ulcerative colitis symptoms 
Rapid onset of action is important to patients: in a survey of the preferences of 100 

Canadian patients with ulcerative colitis, speed of symptom relief was rated as the most 

important medication attribute (129). In the OCTAVE Induction trials, there was a statistically 

significant improvement in partial Mayo score with tofacitinib as early as week 2 (see section 

B.2.6.1.1.3); in addition, changes in EQ-5D scores were significantly better with tofacitinib 

than with placebo after only 2 weeks (see section B.2.6.1.2). The benefits to patients of 

these rapid improvements in ulcerative colitis symptoms may not be captured in the QALY 

calculation. 
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B.2.13 Interpretation of clinical effectiveness and safety evidence 

B.2.13.1 Principal findings from the OCTAVE clinical studies 

The efficacy of tofacitinib for the treatment of moderately to severely active ulcerative colitis 

was demonstrated in three Phase III trials: OCTAVE Induction 1 and 2, and the OCTAVE 

Sustain maintenance trial. Tofacitinib demonstrated rapid and sustained improvements in 

ulcerative colitis symptoms, regardless of prior treatment with TNFi therapies. 

As an induction therapy, tofacitinib was associated with significantly higher rates of 

remission, mucosal healing and clinical response than placebo. At 8 weeks, more than twice 

as many patients achieved remission with tofacitinib than with placebo (see section 

B.2.6.1.1.1), and approximately 30% of tofacitinib-treated patients had mucosal healing (see 

section B.2.6.1.1.2). In addition, tofacitinib maintenance therapy was significantly more 

efficacious than placebo, as demonstrated in OCTAVE Sustain (see section B.2.6.2.1). 

Responses to tofacitinib were rapid and sustained. In OCTAVE Induction 1 and 2, 

statistically significant differences from placebo in partial Mayo score were seen as early as 

week 2 (see section B.2.6.1.1.4). In OCTAVE Sustain, among patients in remission after 

8 weeks of induction therapy, half were in remission at week 52 (tofacitinib 10 mg, 56.4%; 

tofacitinib 5 mg, 46.2%; placebo, 10.2%; both p < 0.0001; see section B.2.6.2.1.1), and more 

than seven times as many achieved sustained corticosteroid-free remission, compared with 

placebo (tofacitinib 10 mg, 47.3%; tofacitinib 5 mg, 35.4%; placebo, 5.1%; both p < 0.0001; 

see section B.2.13.1). 

In addition, interim data from OCTAVE Open demonstrated that a substantial number of 

patients with an initial response to tofacitinib induction therapy that were lost after 

randomisation to placebo in OCTAVE Sustain were able to recapture a response to 

treatment (xxx) of patients in this group were in remission after 12 months of treatment in 

OCTAVE Open; see section B.2.6.3.4). 

Patients treated with tofacitinib in the OCTAVE trials experienced significant improvements 

in HRQoL compared with placebo, demonstrated across a range of quality of life measures 

collected in the Induction and Maintenance phase: EQ-5D, IBDQ and SF-36 (see section 

B.2.6.2.2). 

Overall, the clinical outcomes were highly consistent, both among the OCTAVE trials and the 

Phase II study of tofacitinib versus placebo, providing robust evidence for treating 

moderately to severely active ulcerative colitis, including across subgroups, such as TNFi-

experienced or TNFi-naïve patients (see section B.2.7). 

Tofacitinib was well tolerated and the safety profile of tofacitinib is in general similar to that of 

TNFi (section B.2.10.8) and consistent with that of tofacitinib in rheumatoid arthritis (section 

B.2.10.7), which has extensive long-term data of 9.5 years, translating into 22,875 patient-

years to date. It is acknowledged that tofacitinib appears to increase the risk of herpes zoster 

infections, although data suggest that the risk does not increase with prolonged tofacitinib 

exposure. In addition, a potential elevated risk for NMSC was also identified during the 
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ulcerative colitis trial programme compared to the rheumatoid arthritis programme. However, 

IBD is associated with an increased underlying risk of developing a series of conditions, 

including serious infections and malignancies. For example, the elevated risk of serious 

infections and opportunistic infections in patients with IBD has been attributed to factors 

such as older age, use of systemic corticosteroids, thiopurines, TNFi agents and 

immunomodulatory treatment, particularly when these agents are used in combination (130-

134). More specifically, patients with IBD have a higher risk of developing herpes zoster 

infections than healthy individuals or those without IBD. Immunologic dysregulation due to 

the presence of IBD and immunomodulation produced by IBD therapeutics further increases 

the risk of shingles in IBD (135, 136). Additionally, the use of TNFi agents, thiopurines, and 

corticosteroids were identified as independent risk factors for development of herpes zoster 

infection (137, 138). 

Similarly, the increased risk of individual malignancies, such as colorectal cancer, 

lymphoma, cervical dysplasia, cholangiocarcinoma, has been well documented in IBD (139-

144). Patients with IBD may also have an increased incidence of NMSC, which has also 

been associated with past or concurrent treatment with thiopurines (121, 122). 

Nevertheless, the management of the potential risk of serious infections and malignancies is 

adequately addressed in the current draft SmPC to the EMA, and is consistent with the 

current SmPC for rheumatoid arthritis , which includes effective routine risk minimisation 

measures. 

B.2.13.2 Strengths and limitation of the clinical evidence base for tofacitinib 

The clinical evidence provided by the OCTAVE trials demonstrates the efficacy and safety of 

tofacitinib in the treatment of moderately to severely active ulcerative colitis. All of the 

OCTAVE trials met their primary endpoints, and demonstrated rapid and sustained 

improvements in ulcerative colitis symptoms and HRQoL with tofacitinib compared with 

placebo. 

A strength of the tofacitinib clinical programme is the use of a stringent endpoint as the 

primary endpoint – remission, defined as a total Mayo score of ≤ 2, with no subscore > 1 and 

a rectal bleeding subscore of 0, is a stricter endpoint than clinical response and clinical 

remission, which were used in studies of biological therapies for ulcerative colitis. Because 

the primary endpoints of the OCTAVE trials are not directly comparable to those in studies of 

other therapies, clinical response and clinical remission, which were secondary endpoints of 

the OCTAVE trials, are used in the economic model. 

A further strength of the OCTAVE studies is the use of both central and local endoscopy 

reads – centrally assessed endoscopic subscores ensure consistency of analysis for the trial 

endpoints, while locally read subscores reflect the likely findings with tofacitinib in clinical 

practice. In addition, patients were re-randomised between induction and maintenance 

treatment, as recommended by draft EMA guidance on ulcerative colitis trials (145). 

The main efficacy outcome assessed in the OCTAVE studies is remission, a stringent 

endpoint that requires both symptomatic improvement and endoscopic evidence of mucosal 
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healing. The secondary endpoint of mucosal healing is also regarded as an important 

therapeutic endpoint in clinical practice; achieving mucosal healing is associated with 

sustained clinical remission, a reduced need for corticosteroids and a decreased risk of 

surgery being required (104). In addition, sustained corticosteroid-free remission, a key 

secondary endpoint in OCTAVE Sustain, is regarded as an important clinical endpoint. 

Although corticosteroids may be used for induction of remission, because of their side-effect 

profile they are not typically used for long-term management of ulcerative colitis, making 

corticosteroid-free remission an important goal (105). 

The patient-reported outcome measures included in the OCTAVE trials include the validated, 

disease-specific IBDQ, as recommended by draft EMA guidance (145), and the EQ-5D, a 

standardised and validated generic instrument that is recommended by NICE (146). 

The OCTAVE trials were conducted at 313 sites worldwide, including five in the UK (98). The 

trials included patients with moderately to severely active ulcerative colitis, the majority had 

extensive colitis of pancolitis, and more than half had received previous treatment with a 

TNFi agent. The results achieved in this broad population are expected to be applicable to 

patients in England. 

Limitations of the clinical evidence base for tofacitinib include the short duration of follow-up 

in the induction trials, which limits the evaluation of induction therapy beyond 8 weeks. 

However, OCTAVE Sustain provides data for up to 52 weeks in patients with a clinical 

response at 8 weeks, and OCTAVE Open demonstrates the efficacy of a longer period of 

treatment with tofacitinib in patients without a response at week 8. A further limitation is that 

although the efficacy and safety of tofacitinib was assessed for up to 52 weeks in OCTAVE 

Sustain, data on the long-term safety and efficacy of tofacitinib are based on the open-label 

OCTAVE Open study, which does not include a control arm. 

As with other clinical trials in ulcerative colitis, a limitation of the OCTAVE studies is the lack 

of direct comparisons with active comparators. This limitation has been addressed by 

conducting an NMA to allow indirect comparisons with all of the comparators in the NICE 

decision problem. One limitation of the NMA is that no adjustment was possible for 

differences among trials in placebo response and remission rates, which are known to be 

affected by the time at which the trial was conducted (20). It is therefore likely that this 

analysis underestimates the relative efficacy of tofacitinib. 
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B.3 Cost effectiveness 

Model methodology: 

 A Markov cohort model was developed to evaluate the cost-effectiveness of tofacitinib in 

moderately to severely active ulcerative colitis (UC) from the perspective of the NHS and 

PSS. 

 The model structure, methods, and assumptions reflect the approach taken by the 

Assessment Group in NICE TA329, published in February 2015 (65). 

 The model consisted of a patient lifetime cohort analysis, using 8-week cycles, and 

utilises 9 health states defined by the type of treatment and level of disease control.  

 Aligned with the NICE scope, the cost-effectiveness analysis compared tofacitinib with 

biologic therapies, TNFi (infliximab, adalimumab and golimumab) and vedolizumab, and 

conventional therapies (without biological treatments). 

 A network meta-analysis (NMA) for efficacy and safety of tofacitinib and comparators 

was conducted to inform the economic analysis (sections B.2.9 and B.2.10.8).  

 Due to data limitations, it was necessary to establish subgroups defined by prior TNFi 

exposure to compare tofacitinib versus NICE scope comparators, and consisted of: 

o Biologic-naïve patients; and 

o Patients with prior exposure to biologics 

Base Case Analysis: 

The base case analysis considered a tofacitinib dose of 10 mg twice daily induction and 

5 mg twice daily maintenance inclusive of a Patient Access Scheme (PAS) price for 

tofacitinib (PAS0139), and PAS prices for comparators, where publicly available.  

Biologic-naïve population: 

 In the deterministic analysis the ICER for tofacitinib vs conventional therapy (CT) was 

£8,554.03 per QALY. Tofacitinib dominated adalimumab, golimumab and infliximab, 

while vedolizumab generated an additional marginal QALY of xxxxxx, resulting in an 

ICER of £615,056.62 per QALY. 

 Probabilistic sensitivity analyses (PSA) showed that the mean ICER of 1,000 simulations 

for tofacitinib compared to CT (£5,433.94 per QALY) was consistent with the 

deterministic ICER. At £20,000 per QALY threshold, tofacitinib had an 80.5% probability 

of being the most cost-effective treatment, followed by conventional therapy (13.7%). 

Biologic-experienced population:  

 In the deterministic analysis the ICER tofacitinib vs conventional treatments was 

£10,301.85 per QALY. When compared with tofacitinib, vedolizumab generated marginal 

additional xxxxxx QALYs, with an ICER of £7.8 million per QALY. 

 Probabilistic sensitivity analyses showed that the mean ICER of 1,000 simulations for 

tofacitinib (£10,926.30 per QALY) was consistent with the deterministic ICER. In 

addition, vedolizumab was dominated by tofacitinib. At £20,000 per QALY threshold, 

tofacitinib had a 56.3% probability of being the most cost-effective treatment, followed by 

conventional therapy (43.1%). 
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Scenario Analysis: 

Intention-to-treat analysis: The analysis considers a tofacitinib dose of 10 mg twice daily 

induction and 5 mg twice daily maintenance at the PAS price for tofacitinib (section B.2.9). 

 In the deterministic analysis the ICER for tofacitinib vs conventional treatments was 

£7,805.06 per QALY. When compared with tofacitinib, vedolizumab was dominated. 

Tofacitinib xx:xx-mix – Biologic-naive population: The analysis considers a tofacitinib dose of 

10 mg twice daily induction and a mix of xxx of 5 mg twice daily and xxx of 10 mg twice daily 

maintenance dose at the PAS price for tofacitinib (see SmPC and sections B.2.9 and 

B.3.5.1). 

 In the biologic naïve population, all the comparators were dominated by tofacitinib, and 

the ICER of tofacitinib versus conventional therapy was £12,627.81 per QALY. 

Tofacitinib xx:xx-mix – Biologic-experienced population: The analysis considers a tofacitinib 

dose of 10 mg twice daily induction and a mix of xxx of 5 mg twice daily and xxx of 10 mg 

twice daily maintenance dose at PAS price for tofacitinib (see SmPC and sections B.2.9 and 

B.3.5.1). 

 In the prior-exposed population, vedolizumab was dominated by tofacitinib and the ICER 

of tofacitinib vs conventional therapy was £13,946.75. 

Conclusion: 

 Results of the base-case analysis demonstrated tofacitinib to be a cost-effective 

treatment option at conventional willingness to pay thresholds in the deterministic and 

probabilistic analyses. 

 Probabilistic sensitivity analyses were consistent with the deterministic results, showing a 

> 50% probability of tofacitinib being cost-effective at the £20,000 threshold. 

 Sensitivity analysis, additional scenario analysis, and probabilistic sensitivity analysis 

demonstrated that the model results were robust to input range and assumption 

changes. 

These results confirm that tofacitinib 5mg and 10mg BD represent a cost-effective use of 

NHS resources in moderately to severely active ulcerative colitis, irrespective of prior 

biologic-exposure. 

B.3.1 Published cost-effectiveness studies 
An SLR was performed to identify all relevant published economic evaluations of tofacitinib 

or any other therapy in moderately to severely active UC. Fifty-three publications met the 

inclusion criteria and can be broken down as follows: 6 full-text publications reported on 5 

UK-based economic evaluations and 7 abstracts reported on a further 5 UK-based studies. 

Forty publications were identified describing non-UK economic evaluations, with 12 

published as full-text articles and 28 as abstracts only. A summary of the published UK-

based cost-effectiveness studies identified in the SLR as well as analyses developed  to 

inform the recent NICE technology appraisals is presented in Table 35; these are described 

in detail in Appendix G, Table 175. 

Full details of the process and methods used to identify and select the relevant cost-

effectiveness evidence, including PRISMA flow diagram, summary of studies, critical 

appraisal and quality assessments, are described in Appendix G.  
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Table 35 Summary list of published cost-effectiveness studies 

Study (year of publication) Type of model Interventions 

Included published economic evaluations with UK NHS perspective: full publications 

Buckland et al. (2008) (147) Decision tree model HD MZL, SD MZL 

Tsai et al. (2008) (148) Decision tree (induction) and 
Markov model (maintenance) 

INF, SoC 

Tappenden et al. (2016) (149); 
Archer et al. (2015) (118) 

Decision tree (induction) and 
Markov model (maintenance)  

Surgery, ADA, INF, 
GOL, CT 

Essat et al. (2016) (85) Decision tree and Markov 
model 

ACA, VED, CT 

Wilson et al. (2017) (150) Decision tree (induction) and 
Markov model (maintenance) 

ADA, GOL, INF, VED 

Included published economic evaluations with UK NHS perspective: abstract only 

Ali et al. (2012) (151) Markov model ADA, SoC, surgery 

Mukhekat et al. (2014) (152) Markov model 

 

Continue vs discontinue 
5-ASA 

Wilson et al. (2015) (153) 
Wilson et al. (2016) (154) 

Decision tree (induction) and 
Markov model (maintenance) 

ADA, GOL, INF, VED 

Wilson et al. (2015) (155); 
Wilson et al. (2016) (156) 

Decision tree (induction) and 
Markov model (maintenance) 

VED, CT 

Yang et al. (2014) (157) Markov model ADA, SoC 

Previous NICE Technology Appraisals 

TA329 (2015) (65) 
Markov model ADA, GOL, INF, 

colectomy 

Vedolizumab NICE TA 342 
(2015) (66) 

Decision tree and Markov 
model 

ADA, GOL, INF, CT, 
surgery 

Abbreviations: ADA, adalimumab; AZA, azathioprine; CT, conventional therapy; GOL, golimumab; HD, high 

dose; INF, infliximab; ITT, intention to treat; MZL, mesalazine; NHS, National Health Service; NICE, National 
Institute for Health and Care Excellence; SoC, Standard of Care; VED, vedolizumab  

B.3.2 Economic analysis 

A de novo model was developed to determine the cost effectiveness of tofacitinib compared 

with the comparators in the NICE scope for the treatment of adults with moderately to 

severely active ulcerative colitis. A cost-utility analysis was conducted, considering the UK 

NHS and Personal Social Services perspective, consistent with the NICE reference case. 

The model was conceptualised based on the information identified in the literature search 

described in Appendix G. 

The objective of the de novo model was: 

1. To accurately reflect clinical practice in the UK 

2. To accommodate all possible comparisons of treatment strategies within the 

analysed population as defined by the NICE scope 
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B.3.2.1 Patient population 

In line with the current appraisal scope the analysis considers 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 TNFi. 

Within this population, the clinical evidence suggested that prior exposure to biologic 

treatment may be a significant treatment effect modifier (see section B.2.7.2 and section 

B.2.9.4). Moreover, it is now part of normal clinical practice to consider previous biologic 

treatment when deciding on the most appropriate treatment (see section B.3.3.5). 

Furthermore, a previous economic analysis submitted as part of a NICE TA 342 separately 

considered patients naïve to biologic treatment and patients with prior exposure (66). 

Consequently, the appraisal analysis of moderately to severely active UC patients considers 

two subgroups in the base-case: 

1. Biologic-naïve patients, and 

2. Patients with prior exposure to biologics 

The appraisal population was separated in the two subgroups, reflecting baseline patient 

characteristics (described in Table 36) response and remission rates, and available 

treatment strategies. 

Table 36 Patients baseline characteristics (OCTAVE Induction trials pooled analysis) 

 Tofacitinib 10 mg BID Placebo 

Biologic-naïve patients 

N 417 104 

Age, mean (SD) 41.1 (13.5) 43.2 (13.9) 

Male 59.71% 61.54% 

Patient weight, mean (SD) 74.8 (17) 73.7 (15) 

Patients with prior exposure to biologics 

N 488 130 

Age, mean (SD) 41.3 (14.1) 39.4 (14.5) 

Male 58.81% 52.31% 

Patient weight, mean (SD) 72.6 (16.5) 72.3 (17.6) 
Abbreviation: SD, standard deviation 

Please note, ln a key scenario Pfizer also explored the intention-to-treat population, based 

on a NMA, directly comparing tofacitinib with vedolizumab, to allow comparison of the total 

moderately to severely UC clinical trial populations (section B.3.7). The average age, 

proportion of males, and weight were used (weighted by the patient sample size). 

B.3.2.2 Model structure 

A Markov model was developed in Microsoft Excel 2016® with outcomes evaluated by cohort 

analysis. 

An 8-week Markov model cycle was implemented. The choice of cycle length was based on 

the induction and maintenance phase assessment intervals in the clinical trials of tofacitinib 
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and other comparators, which informed the NMA (see section B.2.9.1). Prior to the selection 

of the cycle length, the induction treatment cost of all comparators was calculated to ensure 

that even for shorter induction durations (6 weeks), the respective treatment induction cost 

would not be overestimated for any comparator. Within the framework of a Markov model, a 

fixed cycle length was assumed for the duration of the model time horizon to allow for a 

continuous sequence of biologic treatments. When evidence was provided for longer 

timeframes (e.g. maintenance after one year of treatment), risks were adjusted to the 8-week 

cycle length. 

The base-case analysis assumed a patient lifetime horizon. Given the relatively short 

duration of the cycle length, half-cycle correction was not implemented. An annual 

discounting rate of 3.5% was applied to both costs and quality-adjusted life years (QALY) 

(146). 

Model schematic 

A schematic diagram illustrating the structure of the model is shown in Figure 31. The model 

consisted of 9 health states defined by the type of treatment (biologic, non-biologic, surgery) 

and their level of disease control (active ulcerative colitis, response-no-remission and 

remission).. Patients who responded to treatment were separated to remission and 

response-no-remission. The definitions of response and remission followed those of ‘clinical 

response’ and ‘clinical remission’ in the clinical trials (see section B.3.3.1). Patients without 

either response or remission were defined as having active (moderately to severely) 

ulcerative colitis. 

Figure 31 Schematic of cost-effectiveness model 

 

Abbreviations: CC, colectomy complications; UC, ulcerative colitis. 
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In summary the model included the following health states: 

 active ulcerative colitis, response-no-remission, and remission states, for biologic 

treatments or tofacitinib, as well as for non-biologic conventional treatment 

 two post-surgery health states: with and without long-term complications 

 an absorbing state (dead). 

The surgical operation was modelled as a transient event rather than a health state. The 

proportion of the cohort who survived the operation would transition to the post-surgery 

health states. 

Induction phase 

The model assumed that patients entered with active ulcerative colitis and would undergo 

treatment induction with tofacitinib or a biologic (TNFi or vedolizumab). Based on the NMA 

output (section B.2.9.2), at week 8 of treatment, patients were categorised as non-

responders, responders only, and remission. Non-responders were assumed to remain with 

active ulcerative colitis and discontinued treatment, and transitioned to conventional (non-

biologic) therapy. 

Maintenance phase 

Patients who achieved response or remission in the induction phase entered the 

maintenance phase of the model, and continued to receive treatment with the same biologic 

until loss of response, acute exacerbation event or death. For the cohort who remained on 

treatment (responders), the ordered categorical results of the NMA were used to determine 

the proportion of patients achieving remission. The remaining patients were assumed to 

have responded, but not achieved remission. 

Loss of response was informed by the NMA results of the maintenance clinical trials follow-

up after approximately one year of treatment. If patients receiving biological therapy or 

tofacitinib lost their response at any point they were assumed to transition to conventional 

therapy. 

A similar approach was followed  during conventional therapy. Patients who did not respond 

or discontinued conventional therapy were assumed to remain with active UC. 

Details on the above assumptions and how these align with other economic analyses are 

presented in B.3.3.1. 

Elective surgery 

The analysis assumed that a proportion of the cohort who did not respond, or who 

discontinued conventional therapy, would undergo elective colectomy. This assumption is 

aligned with in the recent TA329 AG approach (65). 

A perioperative risk of complications and mortality risk was assumed for patients undergoing 

colectomy. 

Acute exacerbation events 
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The analysis assumed that a proportion of patients would suffer ulcerative colitis-related 

acute exacerbation events and would require emergency surgery (transition lines not shown 

in the figure). The base-case analysis assumed that patients in remission were protected 

from exacerbations. Patients in all other health states remained at risk of acute events and 

emergency surgery. Sensitivity analysis considered additional scenarios: only patients with 

active ulcerative colitis, no patients, or all patients at risk of exacerbations. 

Similar to elective surgery, a perioperative risk of complications and mortality risk was 

assumed for patients undergoing colectomy. Although flares of symptoms can be life-

threatening (see section B.1.3.1), no additional mortality risk due to exacerbations was 

assumed in the model. 

Post-surgery 

Following colectomy, elective or emergency, patients were allocated to post-surgery states: 

without or with long-term complications (assumed to be represented by chronic pouchitis). 

Death 

Except for perioperative mortality, all patients had a probability of dying from other causes. 
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Table 37 Features of the economic analysis 

 Previous appraisals Current appraisal 

Factor TA329 a TA342 Chosen values Justification 

Model 
mathematical 
framework 

Markov model Decision tree in induction 
phase, and Markov model in 
maintenance phase 

Markov model This framework allows the modelling 
of recurrent risks, such as response 
to treatment after induction and 
maintenance 

Time horizon Patient lifetime 10 years Patient lifetime Since UC is a chronic condition, a 
patient lifetime time horizon allows 
the calculation of all relevant costs 
and quality of life impairment  

Cycle length 8 weeks (induction) and 
26 weeks (maintenance) 

Induction (decision tree): 6 
weeks, maintenance (Markov 
model): 8 weeks  

8 weeks The choice of cycle length was based 
on the maintenance phase 
assessment intervals in the clinical 
trials of tofacitinib and other 
comparators. A fixed cycle length was 
required throughout the model to 
allow flexibility of adding a sequence 
of biologic treatments. 

Treatment 
waning effect and 
discontinuation 

Treatment effect was 
assumed to be 
maintained with ongoing 
treatment. 

During the maintenance 
phase, patients receiving 
biological therapy were 
assumed to continue 
receiving the same 
biological treatment for as 
long as they continued to 
maintain 
response/remission. If 
patients receiving 
biological therapy lost 
their response at any 
point they were assumed 

Treatment effect was 
assumed to be maintained 
with ongoing treatment. 

Within the model 
discontinuation of treatment 
was due to a lack of 
response by the end of the 
induction phase or due to 
adverse events. In addition, it 
was assumed that treatment 
with a biologic was limited to 
one year and all patients on 
therapy at week 54 of the 
model would switch to 
conventional therapy” 

Treatment effect was assumed to 
be maintained with ongoing 
treatment. 

During the maintenance phase, 
patients receiving treatment were 
assumed to continue receiving the 
drug for as long as they maintained 
response/remission. If patients 
receiving biological therapy lost 
their response at any point they 
were assumed to transit to the 
active UC health state 

Follows the approach taken in the 
independent economic analysis in 
TA329  
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 Previous appraisals Current appraisal 

Factor TA329 a TA342 Chosen values Justification 

to transit to the active UC 
health state 

Source of utilities Health state utilities (EQ-
5D) for pre and post-
surgical states from 
Woehl et al. 2008 (158) 

Disutility associated with 
chronic pouchitis from 
Arseneau et al. 2006 
(159) 

EQ-5D from GEMINI I trial for 
pre-surgery health states 

Surgery and post-surgery 
health states utilities from 
Punekar and Hawkin 2010, 
and Woehl et al. 2008 (158) 

Baseline utility was estimated 
based on age and gender of the 
general population (160). Health 
state utilities (EQ-5D) for pre and 
post-surgical states from Woehl et 
al. 2008 (158).  

Consistent with scenario analyses 
presented in previous TAs 

Source of 
resource use 

Tsai et al. 2008 (148) Tsai et al. 2008, Buchanan et 
al., 2011 (148, 161) 

Tsai et al. 2008 (148) Consistent with structure of economic 
model and previous TAs 

Source of costs BNF and NHS Reference 
Costs 2012/13 (162, 163) 

NHS reference costs, BNF 
for drug costs (162, 163) 

NHS reference costs (164), eMIT 
and MIMS for drug costs (165, 166) 

Consistent with the NICE reference 
case 

Pharmacological 
treatment 
adverse events 

No AEs were considered Serious infection, 
tuberculosis, lymphoma, 
hypersensitivity and injection 
site reaction included 

Serious infection Evidence on the incidence of serious 
infections was available for all drugs 
and their impact on costs and QALYs 
could be reasonably quantified 

Mortality Perioperative mortality 
associated with colectomy 
and other-cause mortality 
(corresponding to the 
general population 
mortality). 

Mortality was applied as a 
baseline other-cause 
mortality rate, with state-
specific relative risks to 
reflect an excess risk of 
death due to UC. A 
perioperative mortality risk 
was not included in the 
model 

Perioperative mortality associated 
with colectomy and other-cause 
mortality (corresponding to the 
general population mortality). 

No definitive evidence on the impact 
of UC on patient survival 

Regarding pre-surgery health states, 
the assumption is consistent with the 
evidence on standardised mortality 
ratios, indicating little difference in the 
risk of death between patients with 
UC and the general population (52). 
Regarding the perioperative risk, the 
approach is consistent with TA329 

a Information reflects the independent economic analysis designed by the Analysis Group 
Abbreviations: ADA: adalimumab; AEs: adverse events; AG: assessment group; eMIT: electronic market information tool; BNF: British National Formulary; GOL: golimumab; 

IBD: inflammatory bowel disease; INF: infliximab; MIMS, Monthly Index of Medical Specialties; NHS: national health system; NR: not reported; PSSRU, Personal Social 
Services Research; TA: technology appraisal; UC: ulcerative colitis 
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B.3.2.3 Intervention technology and comparators 

In England and Wales, it is anticipated that tofacitinib will be used in the NHS by patients 

currently eligible for TNFi or vedolizumab treatment. In line with the NICE scope the 

tofacitinib comparators include: 

 TNFi (infliximab, adalimumab and golimumab) 

 Vedolizumab 

 Conventional therapies, without biological treatments 

Table 38 and Table 39 present details on the intervention, biologic comparators dose 

regimens and stopping rules, and details on the conventional treatment dose regimens and 

assumed patient usage, respectively. Regarding conventional treatment, the rationale for the 

regimens considered is described in Appendix M.1.1. 

Table 38 Comparator treatment dose regimens and stopping rules 

Treatment Dosing 
instruction 

Stopping rule – 
SmPC a 

Clinical 
trial 

induction 
visit  

Administrations and dose in 
model 

Induction 
Maintenance 
(8-week cycle 
period) 

Tofacitinib 
(Xeljanz) 

Xxxxxxxxxxxx 
Xxxxxxxxxxxx 
Xxxxxxxxxxxx 
xxxxxxxx 

xxxxxxxxxxxxx 
xxxxxx 
xxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx 
xxxxxxxxxxxx  
xxxxxxxxxxxxxxxx 
xxxxxxxx 

8 weeks 
(OCTAVE) 

xxxxxxxxxx xxxxxxxxx 

Adalimumab 
(Humira) 

Injection, initially 
160 mg, then 80 
mg at week 2, 
and 40 mg every 
other week 
thereafter c 

Available data 
suggest that clinical 
response is usually 
achieved within 2-8 
weeks of treatment. 
Humira therapy 
should not be 
continued in patients 
failing to respond 
within this time 
period. 

8 weeks 
(ULTRA) 

160 mg + 80 mg 
+ 40 mg x 3  

4 mg x 4  

Golimumab 
(Simponi) 

Injection, initially 
200 mg, then 100 
mg at week 2, 
and 50 mg every 
4 weeks 
thereafter d 

Available data 
suggest that clinical 
response is usually 
achieved within 12-
14 weeks of 
treatment (after 4 
doses). Continued 
therapy should be 
reconsidered in 
patients who show no 
evidence of 
therapeutic benefit 
within this time 
period. 

6 weeks 
(PURSUIT) 

200 mg 
+100 mg + 
50 mg 

50 mg x 2  

Infliximab 
(Remicade, 
Remsima, 

By IV infusion, 5 
mg/kg, repeated 2 
weeks and 6 

Continued therapy 
should be carefully 
reconsidered in 

8 weeks 
(ACT) 

5 mg/kg x 3 5 mg/kg 
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Treatment Dosing 
instruction 

Stopping rule – 
SmPC a 

Clinical 
trial 

induction 
visit  

Administrations and dose in 
model 

Induction 
Maintenance 
(8-week cycle 
period) 

Inflectra) weeks after initial 
infusion, then 
every 8 weeks 

patients who show no 
evidence of 
therapeutic benefit 
within the first 12 
weeks of treatment or 
after dose 
adjustment. 

Vedolizumab 
(Entyvio) 

By IV infusion, 
300 mg repeated 
2 weeks and 6 
weeks after initial 
infusion, then 
every 8 weeks e 

Continued therapy for 
patients with 
ulcerative colitis 
should be carefully 
reconsidered if no 
evidence of 
therapeutic benefit is 
observed by Week 
10. 

6 weeks 
(GEMINI) 

300 mg x3 300 mg 

a The stopping rule in the NICE guidance follows the SmPC stopping rule 
b A scenario with a maintenance dose of 10 mg twice daily was also explored in the analysis. For full SmPC 
wording please refer to appendix C. 
c A scenario with an elevated maintenance dose (40 mg QW) received by 27% of the patients was explored in the 
analysis 
d A scenario with a maintenance dose of 100 mg every 4 weeks was also explored in the analysis 
e A scenario with a maintenance dose of 300 mg every 4 weeks was also explored in the analysis 
 

Table 39 Conventional treatment dose regimens and assumed patient usage 

Treatment Dosing instruction Patient usage 

Aminosalicylates 

Balsalazide 
1.5 g twice daily, adjusted according to 
response (maximum 6 g per day) 

13%a 

Mesalazine 1.2 to 2.4 g once daily 13%a 

Olsalazine 500 mg twice daily 13%a 

Sulfalazine 0.5 to 1 g twice daily 13%a 

Corticosteroids 

Hydrocortisone 
1 metered application once daily on 
alternate days 

4% 

Prednisolone 
Initially 20–40 mg daily until remission 
occurs, followed by reducing dose 

44% 

Immunomodulators 

Azathioprine 2.0 to 2.5 mg/kg daily 46% 

Source: BNF, RCP national audit report 2016 (3). 
Usage of conventional therapy treatments at the initiation of a biologic (ADA, GOL, INF, INF biosimilar, VEDO) 
was assumed to be representative of usage in active disease and, therefore, after failure of biologics 

a An equal distribution of the 5-ASA frequency of use among the different therapies was assumed 

B.3.2.4 Treatment strategies 

In the biologic-naïve population, the model compared six strategies, consisting of a biologic 

treatment or tofacitinib, followed by conventional therapy and surgery (Table 40). After a 
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single line of biologic treatment or tofacitinib patients received conventional therapy followed 

by surgery. Conventional therapy alone was also included as a comparator. 

Table 40 Comparator strategies in the biologic-naïve population 

Line of 
therapy 

Comparator strategies 

1 Adalimumab Golimumab Infliximab Tofacitinib Vedolizumab Conventional 

2 Conventional Conventional Conventional Conventional Conventional  

In the population with prior biologic exposure, the model was assumed to start at second-line 

treatment (i.e. that all hypothetical patients enter the model having previously had exposure 

to a biologic therapy) and compared three strategies, consisting of tofacitinib or 

vedolizumab, followed by conventional therapy and surgery (Table 41). Here too, 

conventional therapy alone was included as a comparator. 

Table 41 Comparator strategies in the biologic-prior-exposure and ITT population 

Line of therapy Comparator strategies 

1 Tofacitinib Vedolizumab Conventional 

2 Conventional Conventional  

B.3.2.5 Treatment continuation 

As described in section B.3.2.2, continuation of treatment was dependent on response at the 

end of the induction period. 

Regarding the TNFi treatments and vedolizumab, there were differences between the length 

of the induction period in the clinical trials and the recommended stopping rules in the SmPC 

(Table 38). To achieve consistency with the meta-analysis of the clinical evidence, the 

economic analysis used the clinical trial induction phase as a guide for the stopping rule for 

these treatments. A maximum of 8 weeks was assumed as the common induction phase for 

all biologic treatments, in line with the OCTAVE trial and previous economic models (118). 

Once patients entered the maintenance phase (by achieving response during induction), 

continuation of treatment was assumed to be dependent on continued clinical response. This 

was consistent with the approach in previous economic analyses (118). 

The risk of discontinuation due to adverse events, or other causes was considered low (see 

section B.2.10), and is likely to be outweighed by discontinuation due to lack of efficacy. 

Synthesis of discontinuation due to lack of efficacy with the other causes was likely to lead to 

overestimation of the overall risk and therefore, discontinuation due to AEs or other causes 

was not included in the model. 

The model projections of the time-on-treatment (see section M.2. in Appendix M) were 

reviewed by clinical experts who confirmed  that the estimates were plausible. 
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B.3.3 Clinical parameters and variables 

B.3.3.1 Treatment effectiveness: clinical response and remission 

The definition of clinical response in the model was a decrease from baseline Mayo score of 

≥ 3 points and ≥ 30%, with a decrease in rectal bleeding subscore of ≥ 1 point or absolute 

rectal bleeding subscore of ≤ 1. The definition of clinical remission was a Mayo score of ≤ 2 

and no individual subscore exceeding 1 point. 

Table 42 Mayo score (OCTAVE trials pooled analysis) per health states, mean 

(SD) 

Health state 
Tofacitinib 5 mg 
BID 

Tofacitinib 10 mg 
BID 

Placebo Total 

Baseline 

Active UC NA 9.0 ± 1.4 9.0 ± 1.5 9.0 ± 1.4 

End of induction phase 

Response-no-
remission 

XX xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

Remission XX xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

Active UC XX xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

End of maintenance phase 

Response-no-
remission 

xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

Remission xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 

Active UC xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxx 
Abbreviations: BID, twice a day; NA, not applicable; SD, standard deviation; UC, ulcerative colitis 

B.3.3.1.1 Induction phase patient allocation 

The proportion of patients achieving clinical response and clinical remission during induction, 

(i.e. one 8-week Markov cycle) was informed by the NMA of the clinical trial evidence 

(section B.2.9.2.1.1 and Table 43). The output of the NMA was transformed from the probit 

to the natural scale. For k the treatment and j the category (remission) we used: 

Pkj = Φ(θkj), where Φ is the inverse of the normal cumulative distribution function. 

Table 43 Clinical response and remission at induction 

 

Treatment effect: 
Median (CrI; 2.5%, 97.5%) 

Proportion of patients in: 

Response 
(incl. 
remission) 

Response-
no-
remission 

Remission 

Biologic-naïve population 

Anchor  xxxxxxxxxxxxxxxxxxxxxxxx 
   

Treatment 
effect 

Adalimumab xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxx xxxxx 

Golimumab xxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxx xxxxx 

Infliximab xxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxx xxxxx 

Conventional 
(Placebo) 

x xxxxx xxxxx xxxxx 

Tofacitinib xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxx xxxxx 

Vedolizumab xxxxxxxxxxxxxxxxxxxxxxxxx xxxxx xxxxx xxxxx 

Cut-off (z)  Remission xxxxxxxxxxxxxxxxxxxxxxx 
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Treatment effect: 
Median (CrI; 2.5%, 97.5%) 

Proportion of patients in: 

Response 
(incl. 
remission) 

Response-
no-
remission 

Remission 

Prior exposure to biologic treatment 

Anchor  xxxxxxxxxxxxxxxxxxxxxxx 
   

Treatment 
effect 

Conventional 
(Placebo) 

x xxxxxx xxxxxx xxxxx 

Tofacitinib xxxxxxxxxxxxxxxxxxxxxxxxx xxxxxx xxxxxx xxxxxx 

Vedolizumab xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxx xxxxxx xxxxxx 

Cut-off (z)  Remission xxxxxxxxxxxxxxxxxxxx 
   

B.3.3.1.2 Maintenance phase patient transitions 

As described in B.3.2.2 patients were assumed to remain on treatment for as long as they 

sustained clinical response. In previous economic analyses, transitions between health 

states were informed by 

a) (TA329); an NMA of response and remission data for weeks 8-32 and 32-52 (118) 

b) (TA342); a calibration of the response and remission probabilities to fit the 1-year 

NMA estimates (117) 

During the model conceptualisation, both approaches were considered. In (a) the 

assessment group (AG) had access to data for all comparators regarding the proportion of 

patients starting in and transitioning between response and remission health states. In our 

analysis the same evidence was not available. The outcomes of the maintenance phase 

NMA were based on initial response to treatment. It was not possible to determine a 

separate meta-analysis for responders and remitters at 8 weeks. Therefore, the definition of 

separate transition probabilities from and to response-no-remission and remission, required 

calibration to fit the proportion of the cohort to the target NMA estimates, as tried in (b). 

The methods used in (b) were criticised by the ERG for discarding the empirical trial data. To 

improve on the methods, we attempted to use individual patient level data from the OCTAVE 

trial programme (induction and maintenance phase trials) as part of the calibration. The 

patient level data were used in an attempt to determine the baseline risk for those separate 

transitions (from response and remission), and to then synthesise it with the NMA relative 

risks for the other comparators. However, the result of that synthesis did not accurately 

predict the target data at the end of 52 weeks, and the data required further calibration with 

associated uncertainty. 

An alternative approach was then pursued for the economic analysis. Since the maintenance 

NMA assumed that patients had at least responded to treatment, the model transition 

probabilities were based on response. Following the first 8-weeks allocation of patients to 

responders and remitters (induction), it was assumed that patients would continue treatment 

if they sustained response. Consequently, the risk of no-response (complement of treatment 

response) was assumed to be the same with the risk of treatment discontinuation. This 
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assumption was similar to the approach in the independent economic analysis by the NICE 

AG in TA329 (65). 

The output of the NMA was transformed from the probit to the natural scale. For k the 

treatment and j the category (remission) we used: 

Pkj = Φ(θkj), where Φ is the inverse of the normal cumulative distribution function. 

Assuming a constant risk, the probability of no-response was adjusted for the 8-week cycle 

length. The resulting 8-week risk of no-response (and consequently, discontinuation) was 

applied every cycle for the entire duration patients remained on treatment. 

To determine the timeframe of the probability of no-response, all maintenance phase 

duration follow-up was considered (Table 44). Since, the economic model would use meta-

analysed data, the same duration was assumed for all comparator evidence. Given that 

tofacitinib is the technology appraised, the economic analysis used the OCTAVE trial 

programme duration for induction (8 weeks) and maintenance (52 weeks). That is, the output 

of the maintenance phase NMA was assumed to reflect sustained clinical response over 60 

weeks of treatment; 8 weeks in induction and 52 weeks in maintenance. Therefore, the 52-

week risk of no-response, from the maintenance phase NMA, was adjusted for the length of 

the Markov cycle (8 weeks): P8week = 1 - (1 - P52week)
0.154 (Table 45). 

By applying the above transition probability of discontinuation to all responders at the 

beginning of each cycle the model calculated the cohort of patients remaining on treatment. 

To separate the cohort of patients sustaining response and remission, the model used the 

categorical results from the NMA at the end of 1 year on treatment (Table 45). Furthermore, 

the model assumed that the observed allocation at one-year of treatment remained the same 

in all subsequent cycles. 

Table 44 Duration of induction and maintenance phases in the trials considered 

 Induction 
period 

Maintenance 
period 

Total trial 
duration 

Pfizer model 8 weeks 52 weeks 60 weeks 

Tofacitinib (OCTAVE Induction 1 and 2, 
Sandborn 2012, OCTAVE Sustain) (98, 
99) 

8 weeks 52 weeks 60 weeks 

Adalimumab (ULTRA 1 and 2, Suzuki 
2014, Mshimesh 2017) (73, 109, 114) 

8 weeks 44 weeks 52 weeks 

Golimumab (PURSUIT-SC, PURSUIT-M, 
PURSUIT-J) (75, 110, 115) 

6 weeks 54 weeks 60 weeks 

Infliximab (ACT 1 and 2, Jiang 2015, 
Kobayashi 2015, Mshimesh 2017) (74, 
111) (112, 113) 

8 weeks 46 weeks 54 weeks 

Vedolizumab (GEMINI 1) (83) 6 weeks 46 weeks 52 weeks 
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Table 45 Clinical response and remission at maintenance, risk of no-response and proportions of remission and response-no-

remission 

 Treatment effect: 
Median (CrI; 2.5%, 97.5%) 

Proportion of patients in: Probability of 
no-response a 

(8 weeks) 

Proportion of patients a 

Response 
(incl. 
remission) 

Response-
no-
remission 

Remission  Response-
no-
remission 

Remission 

Index and calculations A B C D 1-[1-(1-B)]0.154 C/B D/B 

Biologic-naïve population 

Anchor  xxxxxxxxxxxxxxxxxxxxxxx       

Treatment 
affect 

Adalimumab xxxxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxxx xxxxx xxxxx 

Golimumab 50 mg xxxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxxx xxxxx xxxxx 

Golimumab 100 mg xxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Infliximab xxxxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Conventional (placebo) x xxx xxx xxx xxxxxx xxxxx xxxxx 

Tofacitinib 5 mg xxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Tofacitinib 10 mg xxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Vedolizumab Q8W xxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Vedolizumab Q4W xxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Cut-off (z)  Remission xxxxxxxxxxxxxxxxxxxxxxx       

Prior exposure to biologic treatment 

Anchor  xxxxxxxxxxxxxxxxxxxxx       

Treatment 
affect 

Adalimumab (assumed 
the same for infliximab 
and golimumab) xxxxxxxxxxxxxxxxxxxxxxxx 

xxx xxx xxx xxxxxx xxxxx xxxxx 

Conventional (placebo) x xxx xx xxx xxxxxx xxxxx xxxxx 

Tofacitinib 5 mg xxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxxx xxxxx xxxxx 

Tofacitinib 10 mg xxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Vedolizumab Q8W xxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxx xxxxx xxxxx 

Vedolizumab Q4W xxxxxxxxxxxxxxxxxxxxxxxxx xxx xxx xxx xxxxxx xxxxx xxxxx 

Cut-off (z)  Remission xxxxxxxxxxxxxxxxxxxxxxx       
a Used in the economic model 
Abbreviations: CrI, credible interval; mg, milligram; Q8W, every eight weeks; Q4W, every four weeks.



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 129 of 194 

The above method, using a combination of probabilities of response and patient proportions, 

ensured internal consistency between the NMA results and the model projections of patients 

in remission and response after the end of one year with treatment (see Appendix M, section 

M.2.) 

There was no evidence to test the validity of extrapolating the same risks beyond the first 

year of treatment. Nevertheless, clinical experts confirmed that, based on the model 

projected average time-on-treatment, the extrapolation estimates beyond one year were 

plausible (see section B.3.3.5). 

Following discontinuation of the first treatment, patients would receive conventional therapy. 

For conventional therapy after a biologic or tofacitinib, the efficacy from the NMA conducted 

on the biologic-exposed subgroup was used (Table 45). 

As in the TA329 AG model, it was assumed that patients in the conventional treatment 

group, and those who have previously achieved but lost response to biological therapy, 

would continue receiving conventional therapy irrespective of whether they achieve 

response to that conventional therapy. 

B.3.3.2 Surgery and surgery complications 

A proportion of patients who did not respond to conventional therapy (last pharmacological 

line) was assumed to all undergo colectomy. To inform the economic analysis on the 

probability of colectomy and the following complications, a focused search was conducted in 

Medline. A full search strategy has been included in Appendix M, section M.3. 

The literature search identified  310 unique studies, of which 5 were of most relevance from 

a UK perspective, and are discussed in more detail hereafter for their applicability to support 

the economic analysis. 

Misra et al. (167) was a retrospective population-based study using the Hospital Episode 

Statistics (HES) database. It included records between 1 April 1997 and 31 March 2012; 

N=73,318. The aim of the study was to compare the difference in colectomy rates for UC, 

dependent on the ethnic background of the patient. Chhaya et al. (168) was a large 

(N = 1,766), population-based cohort of incident cases of UC in the United Kingdom 

between 1989 and 2009 using data from the Clinical Practice Research Datalink (CPRD). 

The remaining three studies comprised a cost-effectiveness analysis (149) and two 

retrospective cohort analyses (169, 170) with relatively small samples (N=38 to 143). 

B.3.3.2.1 Colectomy rates 

Misra et al. (167) reported that the colectomy rate excluding cases arising from colorectal 

cancer was 6.9% (n = 5,044/73,318) over 15 years. Of the 5,044 patients undergoing 

colectomy, 4,037 had elective and 1,481 had emergency colectomy. 

Chhaya et al. (168) reported a cumulative risk of 2.4%, 5.9%, 8.3% and 11.2% at 1, 5, 10 

and 20 years since diagnosis, suggesting a steady increase after the first 5 years since 

diagnosis (Figure 32). It follows that in the economic analysis, where patients entered the 
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model with an average time since diagnosis of 3 years, a time-independent probability was 

an appropriate assumption. A similar assumption was implemented in TA329 and TA342. 

Figure 32 Cumulative probability of colectomy from Chhaya et al. 2015 (168) 

 

Neither Misra et al. nor Chhaya et al. reported information on disease severity. Chhaya et al. 

attempted to adjust for severity by including ‘early steroid use’ in the regression model since 

this was “an established surrogate marker for a severe disease phenotype” (168). 

For comparison with data used in previous cost-effectiveness analyses, Table 46 presents 

the 8-week risk of colectomy from Misra et al., Chhaya et al. and data used in TA329 and 

TA342. 

Table 46 Colectomy rates from several sources in the literature 

 Reference Description of evidence Follow-up 
since 
diagnosis 
(years) 

Calculated 
risk per 
cycle 

Base case Misra 2016 
(167) 

UK HES data retrospective analysis of 
records between 1 April 1997 and 31 March 
2012; N=73,318. Rate excluded patients 
undergoing colectomy for CRC 

15 0.0731% 

Alternative 
sources 

Chhaya 2015 
(168) 

UK CPRD data analysis of incident cases of 
UC between 1989 and 2009; N= 1,766  

20 0.0913% 

Solberg 2009 
(171) Used in 
TA329 AG 
model 

South-eastern Norway population-based 
cohort analysis of patients with IBD between 
1990 and 1994; N=843  

10 0.1572% 

Frolkis 2013 
(172) Used in 
TA342 

Meta-analysis of population-based studies; 
rates from studies that reported on UC 
patients 

1 0.77% 

10 0.2606% 

Abbreviations: AG, assessment group; CPRD, Clinical Practice Research Database; CRC, colorectal cancer; 

IBD, inflammatory bowel disease; UC, ulcerative colitis. 

We concluded that the Misra et al. 2016 study was the most relevant for the economic 

model; it reported results of a UK population, included a larger and more contemporary 

cohort compared with the alternative sources, excluded CRC-related surgery cases, and 
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provided a split for elective and emergency rates. For these reasons it was selected for use 

in the base-case analysis. Sensitivity analysis considered a range from no risk (0%) to the 

highest risk from Table 46 reflecting long-term observations (the 1-year risk was not 

considered to be long-term):  the 10-year observation from Frolkis et al. 2013 (172) (used in 

TA342). 

From Misra et al. 2016 the 15-year cumulative risk of elective surgery was assumed to be 

5.5% (0.058% at every 8-week cycle). The emergency colectomy risk was assumed to be 

2% (0.021% at every 8-week cycle). 

B.3.3.2.2 Perioperative complications and mortality 

To complete the analysis with data for colectomy complications, the National clinical audit of 

2013 for inpatient care for adults with ulcerative colitis was consulted (173). This was the 

fourth inpatient care report published from the UK IBD audit reporting on national‐ and 

hospital‐level findings on the quality of care provided to people admitted to hospital between 

1 January 2013 and 31 December 2013 primarily for the treatment of ulcerative colitis. Note 

that a subsequent publication did not report information of perioperative complications (3). 

In the 2014 publication, perioperative complications were reported for 32% and 35% of 

patients undergoing elective and non-elective surgery respectively. Wound infection was the 

most common complication; 8% and 9% respectively for elective and non-elective surgery 

(173). Sensitivity analysis tested a range from no complications (0%) to double the reported 

values (64% and 70%). 

In the 2014 national clinical audit, the overall mortality rate was reported to be relatively low 

compared with previous versions of the audit (Table 47) (173). However, it was unclear what 

the perioperative mortality risk was. In an economic analysis by Archer et al. (118, 149), the 

risk of death (3.5% per operation) was based on the 2012 publication of the UK IBD audit: 28 

deaths among 807 elective and emergency surgical episodes in adult patients with UC. Our 

analysis assumed the risk of mortality was 2.8%, per operation, based on the (19%) 

reduction seen in overall mortality between round 3 and round 4 of the audit (Table 47). 

Sensitivity analysis considered a range from no risk (0%) to the 2012 risk (3.5% per 

operation) used in Archer et al. (118, 149). 

Table 47 Mortality during admission over three versions of the IBD audit 

Audit round Overall mortality 
% (n/N) 

Reduction 
in overall 
mortality 

Perioperative 
% (n/N) 

Round 2 (2008−2010) 1.54% (46/2981)   

Round 3 (2010−2012) 0.92% (28/3049) 
19% 

3.5% (28/807) 

Round 4 (2012−2014) a 0.75% (30/3987) 2.8% (calculation) 
a Restricted to first admission per patient   

B.3.3.2.3 Post-surgery complications 

A proportion of patients are expected to experience long-term complications following 

colectomy. 
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Of the 5 UK studies identified in our search, Tappenden et al. (149) used a Japanese study 

to inform the model of the probability of chronic surgery-related complications. Arai et al. 

(174) included 296 patients with UC who underwent restorative proctocolectomy and 

reported on the overall incidence of complications (early and late). 

A further review of the 119 studies from our Medline search identified two studies with useful 

information on post-surgery complications. One study was from Japan, based on 284 

patients with UC who underwent a total proctocolectomy and IPAA. Suzuki et al. 2012 (175) 

and included a Kaplan-Meier curve showing the cumulative risk for developing pouchitis and 

reported that the risk was 10.7% at 1 year, 17.2% at 2 years, 24.0% at 5 years, and 38.2% 

at 10 years. Overall, 64 of the 244 patients (26.2%) developed idiopathic pouchitis. Another 

study, conducted in Leuven, Belgium, included an analysis of 173 patients who underwent 

proctocolectomy with IPAA for UC or IBDU (176). It reported that during a median follow-up 

of 6.5 years (IQR 3.4–9.9), 80 patients (46%) developed at least 1 episode of acute 

pouchitis. 

The economic analysis used the study from Belgium in the base-case, on the assumption 

that it was more relevant to the population in the UK. The 6.5-year risk reported by Ferrante 

et al. was converted to an 8-week risk (1.5%) and applied to all patients who survived 

surgery. Sensitivity analysis considered a range from the Suzuki et al. (175) risk (0.7% every 

8 weeks) to a value equal to the distance between the Ferrante and Suzuki values over the 

base-case risk (2.1% every 8 weeks). 

B.3.3.3 Treatment safety: serious adverse events 

The economic analysis considered events with a substantial impact on costs and HRQoL. 

These were assumed to be those that were reported as serious events; often defined as life-

threatening, or which lead to hospitalisation or other medical emergencies. 

A network meta-analysis was conducted on the total SAEs reported in the comparator 

clinical trials (section B.2.10.8). We noted that, of the total SAEs, the most common were GI 

events, events related to UC, or “worsening of disease”. The definition of those events 

across all clinical trials was unclear; they may have been exacerbation episodes or general 

disease worsening. The patient condition related to UC was already considered in the 

economic model with the definition of health states based on clinical response and clinical 

remission corresponding to Mayo scores. Therefore, the total SAE statistics were not 

considered further in the economic analysis. 

The immunomodulatory or immunosuppressive effects associated with these treatments 

may predispose patients to serious infections. To reflect the risk of serious infections in the 

economic model an NMA was conducted including incidence rates for all comparators 

(section B.2.10.8). The model used the results of the NMA to obtain risks of the events in the 

induction and maintenance phase. Table 48 presents the transformation of the NMA output 

to 8-week probabilities for inclusion in the induction phase in the economic model. We noted 

that the duration of the induction phase is different for some clinical trials (Table 44). For 

simplification of the model input, it was assumed that the observed duration of serious 

infections was the same for all comparators. 
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Table 48 Induction phase serious infections 

 

Treatment effect: 
Median (CrI; 2.5%, 97.5%) 

Incidence of event 

Anchor  xxxxxxxxxxxxxxxxxxxx 
 

Treatment 
effect 

Adalimumab xxxxxxxxxxxxxxxxxxx xxxxx 

Golimumab xxxxxxxxxxxxxxxxxxx xxxxx 

Infliximab xxxxxxxxxxxxxxxxxxx xxxxx 

Conventional 
(Placebo) 

x xxxxx 

Tofacitinib xxxxxxxxxxxxxxxxxx xxxxx 

Vedolizumab xxxxxxxxxxxxxxxxxxx xxxxx 

Serious infection was a rare adverse event in the tofacitinib clinical trials. When meta-

analysed this led to significant uncertainty in the precision estimates and a wide 95% CrI. If 

the NMA CrI was to be used in deterministic sensitivity analysis, the risk of serious infection 

would be shown as the most important variable in the model; this would be a misleading 

result, given the rareness of the event. Instead in the deterministic sensitivity analysis the 

risk of serious infection was varied from no difference from placebo to a 50% risk increase. 

The NMA output was used in the probabilistic sensitivity analysis (PSA). 

To avoid double-counting of disutility and costs from co-occurrence of events, no other, less 

common, SAEs were considered. Sensitivity analysis considered no serious infection during 

the maintenance phase. 

B.3.3.4 Mortality risk 

UC treatment was assumed have no effect on overall mortality. Age-dependent all-cause 

mortality risks obtained from UK life tables (177) were applied as a background risk of death 

to all patients in pre- and post-surgery health states. To reflect the patient population in the 

model, the gender-specific mortality risk was combined into a blended  rate, using the 

proportion of female patients across in each subgroup (see Table 36) 

B.3.3.5 Clinical expert assessment 

Details of the clinical expert assessment are presented in section B.3.10. 

B.3.4 Measurement and valuation of health effects 

Health effects in the current analysis were expressed in QALYs, in accordance with the 

NICE reference case. 

B.3.4.1 Health-related quality of life data from clinical trials 

EQ-5D-3L data were collected in the OCTAVE clinical trial programme at baseline, and then 

at visits on weeks 2, and 8 in OCTAVE 1 and OCTAVE 2. In OCTAVE Sustain at baseline, 

and then visits at weeks 4, 8, 16, 24, 32, 40 and 52. Details are presented in appendix M.3. 

An analysis on patient level EQ-5D index score data was conducted to estimate the change 

in EQ-5D over time, based on the destination health state of the patients in each clinical trial. 

For instance, for remitters at week 8 in OCTAVE 1 and OCTAVE 2, the analysis looked back 

at their EQ-5D at week 4 and at baseline. 
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The data suggested that there is homogeneity in the mean EQ-5D index based on health 

state membership at the end of the trial(s). 

To inform the economic analysis with EQ-5D from the OCTAVE trial programme, the 

baseline EQ-5D was used for the active UC health state (Table 239). 

For the response-no-remission and remission health states the maintenance phase data 

were used. To approximate the EQ-5D across all visits, for each group of patients, defined 

by the trial arm (tofacitinib 5mg, 10 mg, placebo) and biologic exposure (naïve and 

exposed), the area under the curve (AUC) of the series of measurements at all visits was 

calculated by splitting the area in a series of trapeziums. The AUC was then calculated as 

the sum of all the individual trapeziums. 

For the utility weight post-surgery, we assumed the same difference from remission as 

observed in Woehl et al. (118) where remission was 0.87 and post-colectomy 0.71; that is, 

reduction of 18.4%. 

To inform the model with the precision across the health state utilities, the minimum and 

maximum values of the averages across the trial arms were used for active UC, response-

no-remission and remission. For post-surgery the upper bound was assumed to be equal to 

remission and the lower bound equal to active UC. 

Table 49 Utility values used in the cost-effectiveness model scenario with 

OCTAVE EQ-5D 

Health state Assumed 
utility 

Range (Min-Max) Number of 
observations 

Comments / assumption 

Active UC xxxxxx xxxxxxxxx xxxx Baseline of OCTAVE 1 and 
OCTAVE 2 

Response-no-
remission 

xxxxxx xxxxxxxxx xx 

Approximated see Table 238 

Remission xxxxxx xxxxxxxxx xxx 

Post-surgery xxxxxx xxxxxxxxx XxX Assumed 18.4% lower than 
remission (118) 

B.3.4.2 Mapping 

No mapping was needed to assess health state utility values as EQ-5D data were collected 

in the OCTAVE clinical trial programme. 

B.3.4.3 Health-related quality of life studies 

An SLR was conducted to identify relevant health utility elicitation/validation studies. Details 

of the search strategy, inclusion criteria and individual study results are described in 

Appendix H. Table 50 summarizes the EQ-5D utility values presented in the included studies 

which report EQ-5D utilities for multiple relevant health states. Utility values used in previous 

NICE submissions are also presented. Included studies which report on EQ-5D utility values 

for single UC health states are summarised in Appendix H. 
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Table 50 A summary of EQ-5D utility values by health state, as identified in SLR and previous technology appraisals 

Study 

Disease states, mean (SD) Post-surgery, mean (SD) 

Comments 
Severe Moderate Mild Remission IPAA 

Ileo-
stomy 

No 
compli-
cations 

Compli-
cations 

Swinburn 2012 (178) 0.45 0.68 0.8 0.9 0.59 EQ-5D-3L (UK) 

Woehl 2008 (118) 0.41 (0.34) 
0.76 

(0.18) 
0.87 (0.15) 

0.71 
(0.29) 

0.72 
(0.35) 

  EQ-5D-3L (UK) 

van Assche 2016 
(179) van Assche 
2015 (180) 

0.61 (0.22) 
0.70 

(0.19) 
0.80 

(0.15) 
0.86 (0.17)     EQ-5D-5L (Europe) 

Kosmas 2015 (38) 0.52   0.88   
0.90 0.71 

EQ-5D-5L (UK) 
0.74 

Gibson 2014 (181) 0.68 (0.19) 
0.78 

(0.18) 
0.81 (0.18)     EQ-5D-5L (Australia) 

Vaizey 2014 (26) 
Vaizey 2013 (26) 

0.66 (0.24) 
0.77 

(0.11) 
0.86 (0.15)     EQ-5D-5L (UK) 

Casellas 2005 (182) Median: 0.5 (IQR 0.5-0.7) 

Median: 
0.72 
(IQR 

0.5-0.8) 

Median: 1.00 (IQR 
0.8-1.0) 

    EQ-5D-3L (Spain) 

Marteau 2009 (183) 0.660 (SE 0.03) 0.775 (0.013) 

Baseline: 
0.945 (0.023) 
At 12 months: 

0.940 (SE 0.001) 

    EQ-5D-3L (UK tariff) mapping from UC-DAI 

Poole 2010 (184) 
Poole 2009 (185) 

Observed: 0.70 
Mapped: 0.630 

Observed: 0.811 
Mapped: 0.801 

Observed: 0.944 
Mapped: 0.939 

    EQ-5D mapping (UK tariff) from UC-DAI 

van Der Valk 2012 
(186, 187) 

    
0.85 

(0.19) 
0.85 

(0.17) 
  EQ-5D-3L (Netherlands) 

Kuruvilla 2012, (188)     
0.9 

(0.1) 
0.9 

(0.1) 
  EQ-5D-3L (USA) 

Archer 2016 (118) 0.41 0.76 0.87   0.70 Based on Woehl 2008 (158) 

Vedolizumab 
manufacturer 
submission (TA342) 
(117) 

0.68 0.8 0.86 0.42 0.60 0.42 

Disease health states were based on a post-hoc 
analysis of EQ-5D-3L data gathered in the 
pivotal phase 3 vedolizumab RCT (GEMINI 1) 
and surgery and post-surgery health states were 
based on values from a cost-effectiveness 
analysis of strategies for acute, severe UC 
(Punekar and Hawkins 2010) (189) 

Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; IPAA, ileal pouch-anal anastomosis; SD, standard deviation. 
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B.3.4.4 Adverse reactions 

B.3.4.4.1 Pharmaceutical treatments 

Serious infection was the only adverse event considered in the analysis (section B.3.3.3). 

The HRQoL impact associated with serious infection has been modelled by applying a utility 

multiplier from the literature to the utility of patients experiencing the event (190). 

Diamantopoulos et al. 2014 estimated this reduction of utility based on a study by Sisk et al. 

1997 (191). The multiplier (0.9858) was calculated using a utility for pneumonia (0.21) and 

adjusting it for the expected duration of the event (7 days) and the baseline age and gender 

of the Sisk et al. cohort (190). Sensitivity analysis considered a range from no reduction in 

the patient utility to double the proportional reduction. 

B.3.4.4.2 Surgery 

The systematic literature review identified one study (published as abstract) reporting the 

mean EQ-5D-5L of patients who had surgery over one year ago; 0.90 vs 0.71 (p< 0.001) 

with and without complications respectively (38). In line with that finding, the appraisal 

analysis considered a reduction of 21% of the post-surgery utility weight for patients who 

suffered from long-term complications. Sensitivity analysis considered a range from no 

reduction in the patient utility to double the proportional reduction. 

B.3.4.5 Health-related quality of life data used in the cost-effectiveness 

analysis 

B.3.4.5.1 Baseline utility 

To reflect the chronic condition of the disease the health state utilities were synthesised with 

a baseline utility. This was assumed to reflect the natural decline of patients’ physical and 

mental functions due to age and other co-morbidities. 

The baseline utility value was taken from a model by Ara and Brazier (160). The regression 

model was based on data from  four consecutive Health Surveys for England. The data 

included self-reported health status and EQ-5D and were used to generate mean health 

state utility values for cohorts with or without prevalent health conditions. 

UBase(age, gender) = 0.9508566 + 0.0212126 * Male – 0.0002587 * Age – 0.0000332 * Age2 

Note that for the age and gender values of UBase the analysis used the model population age 

and gender (Table 36). 

Sensitivity analysis assumed a constant baseline utility using the value of remission from 

Woehl et al. (118). 

B.3.4.5.2 Disease utility weights 

To align with previous economic evaluations that used evidence from a UK population, the 

base-case analysis used the data provided from a study by Woehl et al. (118). Using Woehl 

et al. also allows for comparability of this economic analysis with the previous TAs.  
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A scenario where the OCTAVE EQ-5D utility weights are used in the model was also 

conducted. 

The utilities used in the base-case analysis are presented in Table 51. 

Table 51 Summary of utility values for cost-effectiveness analysis 

 Utility value: 
Mean (95% CI or 
range) 

Reduction from 
baseline  

Reference in 
submission 
(section and 
page number) 

Justification 

Baseline  Varies by age and 
gender 

N/A B.3.4.5.1 (page 
137) 

To reflect patient physical 
and mental functions due 
to age and other co-
morbidities 

Active UC  0.41 (0.36, 0.46) 53% B.3.4.3 (page 
135) 

To allow comparability of 
the economic analysis 
results with previous 
economic evaluations 

Response-no-
remission 

0.76 (0.73, 0.79) 13% 

Remission 0.87 (0.85, 0.89) 0% 

Post-colectomy 
without long-term 
complications 

0.71 (0.67, 0.75) 18% 

Post-colectomy with 
long- term 
complications 

0.64 (0.47, 0.71) 35% B.3.4.4.2 (page 

137) 

Assumed the same 
reduction observed in 
EQ-5D-5L between no 
complications and with 
complications (38)  

Serious infection 
reduction 

N/A 
1.42% (0, 2.84%) B.3.4.4.1 (page 

137) 
Assuming pneumonia 
was a reliable proxy for 
all infections 

A utility decrement, or multiplier (φ), was estimated based on the difference between the 

general population utility UGenPop(Age, Gender) and the utility of the health state or event UHS: 

φHS = UHS/UGenPop 

To calculate the general population utility from Woehl et al., using the model by Ara and 

Brazier (160) would result in a lower utility (0.84) than the value for remission (0.87). To 

ensure internal consistency with the data presented by Woehl et al., the remission utility was 

assumed to be the same as the general population.  

In the economic model the utility decrements were multiplied at each cycle with the baseline 

utility, based on the proportions of patients and their state membership: UBase* φHS. 

B.3.5 Cost and healthcare resource use identification, 

measurement and valuation 

B.3.5.1 Intervention and comparators’ costs and resource use 

Identification of relevant cost and healthcare resource data is described in Appendix I. 

Cost and healthcare resource use inputs considered in the base-case analysis comprised of 

drug acquisition, administration costs, costs associated with adverse events and 

conventional therapy. Only direct medical costs were included in the model. Costs were 

sourced from the 2016/17 NHS reference costs (164), the electronic Market Information Tool 
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(eMIT) (166), the Monthly Index of Medical Specialties (MIMS) (165), the Personal Social 

Services Research Unit (PSSRU) (192) and published literature. The rationale for the costs 

used is described in detail in Appendix M.5. 

B.3.5.1.1 Intervention and biologic treatment costs 

Drug acquisition costs were derived from  the eMIT database (166) or from the online 

version of MIMS (165). Unit costs for each comparator are summarised in Table 52. Total 

drug costs were estimated for 8-week cycles. For infliximab, the drug cost was calculated 

based on patient characteristics in the OCTAVE trials, as described in Appendix M.5. 

Table 52 Drug acquisition costs 

Drug 
Pack 
size 

Dose (mg) Pack cost 
Cost per 
dose 

Induction 
total cost 

Maintenance 
total cost e 

Tofacitinib 5 mg a 56 5 xxxxxxxx xxxxxxx xxxxxxxxxx xxxxxxxxxxx 

Tofacitinib 10 mg  56 10 xxxxxxxx xxxxxxx xxxxxxxxxx xxxxxxxxxxx 

Adalimumab 2 
40 mg/0.8 
mL 

£704.28 £352.14 £2,112.84 £1,408.56 

Golimumab 50 mg b 1 50 mg/1 mL £762.97 £762.97 £2,288.91 £1,525.94 

Golimumab 100 
mg  b 

1 100 mg/1 mL £762.97 £762.97 £2,288.91 £1,525.94 

Remicade c 1 100 mg £419.62 £419.62 £5,680.90 £1,893.63 

Inflectra and 
Remsima c, d 

1 100 mg £377.66 £377.66 £5,154.05 £1,718.02 

Vedolizumab Q8W a 1 300 mg £2,050.00 £2,050.00 £6,562.11 £2,187.37 

Vedolizumab Q4W a 1 300 mg £2,050.00 £2,050.00 £6,562.11 £4,374.74 
a A confidential simple discount patient access scheme (PAS) is in place 
b Golimumab was approved by NICE under a PAS in which the cost of the 100 mg/1 mL formulation is available at the same 
price as the 50 mg/0.5 mL formulation. 
c Infliximab cost is calculated using the fitted distribution approach and tofacitinib patients’ characteristics (OCTAVE 1 and 2) 
d Infliximab biosimilars approved in the UK (Remsima, Inflectra) are available at the same list price 
e Costs are calculated per 8-week cycles 

B.3.5.1.2 Conventional therapy costs 

Drug acquisition costs were derived from the eMIT database (166) or from the online version 

of MIMS (165) if not available in eMIT. Unit costs as well as costs per cycle and usage are 

summarised in Table 53. 

When conventional treatment was used on its own, the therapy mix was informed by a 

recent national audit of the Royal College of Physicians (RCP) on inflammatory bowel 

diseases (IBD) (3). The evidence on concomitant medication for ulcerative colitis treatment 

when co-administered with the initial treatment of a biologic was assumed to be reflective of 

the usage when in active ulcerative colitis. When conventional treatment was used as 

concomitant medication, the therapy mix was informed by data from the same source (3), 

but from the treatment follow-up at 3 months. Since immunomodulator use is not 

recommended for concomitant use with tofacitinib, azathioprine was excluded from the 

concomitant therapies of tofacitinib. 

The average cost of conventional treatment was estimated at £52.18 per 8-week cycle. The 

average cost of concomitant treatment with azathioprine was estimated at  £49.40 per 8-
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week cycle. Sensitivity analysis considered the lowest and highest costs from the list of 

available treatments. 

Table 53 Conventional therapy costs 

Drug 
Pack 
size 

Strength 
(g/ mg) b 

Pack 
cost 

Cost 
per 
dose 

Total 
cost per 
cycle 

Total 
annual 
cost 

Usage 
c 

Usage as 
concomitant 
therapy d 

Balsalazide 130 750 mg £30.42 £0.23 £52.42 £340.70 12.6% 11.6% 

Mesalazine 168 400 mg £54.9 £0.33 £54.90 £356.85 12.6% 11.6% 

Olsalazine 60 500 mg £161 £2.68 £300.53 £1,953.47 12.6% 11.6% 

Sulfasalazine 112 500 mg £6.87 £0.06 £6.87 £44.66 12.6% 11.6% 

Prednisolone 30 5 mg £0.91 £0.03 £6.79 £44.17 44.1% 19.9% 

Hydrocortisone 14 a 20.8 g £9.33 £0.67 £18.66 £121.29 3.8% 0.6% 

Azathioprine 56 50 mg £2.17 £0.04 £6.51 £42.32 46.4% 37.2% / 0% e 
a Hydrocortisone is available as a 20.8 g foam in aerosol delivering approximately 14 applications (165) 
b See assumptions in Table 38 

c Proportion of use of in conventional treatment as part of the conventional therapy mix 
d Proportion of use of conventional treatments as concomitant therapy to biologics and tofacitinib 
e Immunomodulator are not recommended in concomitant use with Tofacitinib 
Abbreviations: mg = milligrams 

B.3.5.1.3 Treatment administration costs 

Tofacitinib is given orally and requires no resources for training or administration. 

Adalimumab and golimumab are administered as a subcutaneous injection. All patients were 

assumed to be able to self-administer subcutaneous injections in the base case. This 

assumption reflects the expected zero cost to the NHS for injection support due to home-

care and support schemes offered by the manufacturers. 

Infliximab and vedolizumab are administered as intravenous (IV) infusions by a health care 

professional. The cost of IV administration was assumed to be equal to the cost of an 

outpatient visit and was based on the mean of a consultant- and a non-consultant led non-

admitted  face-to-face follow-up appointment. Unit costs were taken from the 2016-17 NHS 

Reference Cost values (164) and estimated to be £137.37. Unit costs and calculations are 

detailed in Table 54. 

Table 54 Treatment administration costs 

Currency Code 
No. of 
attendances 

National 
Average Unit 
Cost 

Source/assumptions 

Consultant led (CL) - 
Non-Admitted Face-
to-Face Attendance, 
Follow-up 

845,935 £141 
NHS Reference Cost 2016-17 (164), CL 
WF01A (Gastroenterology) 

Non-consultant led 
(NCL) - Non-Admitted 
Face-to-Face 
Attendance, Follow-up 

94,264 £107 
NHS Reference Cost 2016-17 (164), NCL 
WF01A (Gastroenterology) 

Outpatient visit 
£137.37 (IQR £70.2 to 

£161.72) 

NHS Reference Cost 2016-17 (164), weighted 
average of the number of attendances and the 
unit cost of CL and NCL WF01A 
The IQR was determined as the range 
between the lowest and highest limit of the CL 
and NCL costs. 
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Abbreviations: CL, consultant led; IQR, interquartile range; NCL, non-consultant led 

B.3.5.1.4 Monitoring costs 

No additional treatment-related monitoring costs for tofacitinib were assumed. This was 

confirmed by clinical expert opinion (see section B.3.3.5). 

B.3.5.2 Health state unit costs and resource use 

Unit cost and annual resource use for health states of active UC, response-no-remission, 

and remission are presented in Table 55. Annual cost per health states are presented in 

table Table 56. 

The resource use for outpatient visits, treatment monitoring and hospitalisation was based 

on a UK cost-effectiveness model by Tsai et al. (148), which was the most relevant 

reference identified in the SLR. Tsai et al. reported annual resource use for each of the 

model’s health states as estimated by a panel of UK gastroenterologists. The Mayo scores 

by health states from Tsai et al. aligned with the health states defined in the analysis, which 

were based on observations from the OCTAVE trials. From OCTAVE, remission  Mayo 

score was 0.9-1.3, response/no remission 3.8-4.2, and no response 8.5. In Tsai et al. (148), 

remission was defined as a Mayo score of 0-2, mild (corresponding to response without 

remission) 3-5 and moderate to severe (corresponding to no response) 6-12. 

Disease monitoring included regular outpatient visits, blood tests, and endoscopy. Tsai et al. 

(148) included hospitalisation episodes for standard of care or infliximab in their calculations. 

A clinical expert advised that hospitalisation would  increase as the patient health state 

worsens (see section B.3.3.5). The estimated annual 0.3 hospitalisation for standard care 

was increased to 1.20 for the response without remission health state and to 1.50 for the 

active UC state. 

As Tsai et al. (148) reported only a value for each health state, a range was assumed for 

sensitivity analysis, using the adjacent health states as low or high limits. For example, the 

response-no-remission resource use uses the active UC resource use as the high limit and 

the remission resource use as the low limits. For remission and post-surgery without 

complications the low limit was assumed to be no resource (0%) and the high limit was set to 

that of response-no remission. 

The cost of hospitalisation was calculated as the weighted average of all the attendances of 

the non-elective inpatient entries from the NHS reference costs (£2,985). 

Unit costs were taken from the 2016-17 NHS Reference Costs (164). 

B.3.5.3 Adverse reaction unit costs and resource use 

Serious infections were included in the base-case analysis and were assumed  to include a 

hospitalisation event. 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. Weights were based on the 

number of finished consultant episodes described in the NHS reference costs for the 
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relevant Healthcare Resource Group (HRG). Costs associated with each adverse event 

were obtained from 2016/17 NHS reference costs (164). 

Table 55 Annual medical resource use by health state 

Resource item Unit cost 

Resource use per patient per year (148) 

Active 
UC 

Response 
without 

remission 
Remission 

Post-colectomy 

no 
complications 

With 
complications 

Mayo score in Tsai et al. 2008  6–12 3–5 0–2 NA NA 

Mayo score in OCTAVE 8.5 3.8–4.2 0.9–1.3 NA NA 

 

Outpatient visit (specialist)a £137.37 
6.50 

(4.5–8.5) 
4.50 

(2–6.5) 
2 

(0–4.5) 
1.50 

(0–4.5) 
1.75 

(1.5–2) 

Blood tests £3.06 
6.50 

(3.9–9.1) 
3.90 

(3.25–6.5) 
3.25 

(0–3.9) 
1.50 

(0–3.9) 
3.25 

(1.5–5) 

Endoscopy £277.29 
2.00 

(0.5–3.5) 
0.50 

(0.2–2) 
0.20 

(0–0.5) 
1.25 

(0–1.3) 
0.65 

(0–1.3) 

Hospitalisation episodes £2,984.71 
1.50 

(1.2–1.8) 
1.20 

(0.3–1.5) 
0.30 

(0–1.2) 
0 

(0–1.2) 
3.25 

(0–6.5) 
a See Table 54 for the outpatient visit unit cost calculation 
Abbreviations: NA, not applicable 

Table 56. Annual cost by health states 

Health state Annual cost 

Active UC £5,944.46 

Response-no-remission £4,350.41 

Remission £1,235.56 

Post-colectomy without complications £557.26 

Post-colectomy with complications £10,130.91 
Abbreviations: UC, ulcerative colitis 

Table 57 Unit costs of treatment for adverse events 

Adverse 
event 

Adverse 
event 
sub-type 

Unit cost Weights Mean cost Source 

Serious 
infection 

Sepsis  £2658.76 79,532 

£2,538.97 

NHS reference costs 2016/17: Weighted 
average of WJ06A to WJ06J (non-
elective inpatient long-stay) (164) 

Tuberculosis £3,752.97 2,635 
NHS reference costs 2016/17: weighted 
average of DZ14F to DZ14J (non-
elective inpatient long-stay) (164) 

Pneumonia £2,499.45 317,020 

NHS reference costs 2016/17: weighted 
average of DZ11K to DZ11V and 
DZ23H to DZ23N (non-elective inpatient 
long-stay) (164) 

Soft tissue 
infection 

£1,856.74 13,132 
NHS reference costs 2016/17: weighted 
average of HD21D to HD21H (non-
elective inpatient long-stay) (164) 

Bone and 
joint 
infections  

£4,687.08 10,957 
NHS reference costs 2016/17: weighted 
average of HD25D to HD25H (non-
elective inpatient long-stay) (164) 

Urinary tract 
infection 

£2,452.81 171,440 
NHS reference costs 2016/17: weighted 
average of LA04H to LA04S (non-
elective inpatient long-stay) (164) 

Abbreviations: NHS, national health service 
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B.3.5.4 Miscellaneous unit costs and resource use 

B.3.5.4.1 Colectomy operation costs 

The cost associated with colectomy operation was determined from the 2016-17 NHS 

Reference Cost (164) assuming a weighted average of elective inpatient costs for proximal 

(FF32C) and distal colon procedures (FF33B): £6,090.52 and £7,294.56 for the health states 

without and with complications, respectively. Calculations are detailed in Table 58. 

Table 58 Costs of colectomy operation and perioperative complications 

Currency Code 
No. of 
attendances 

National 
Average Unit 
Cost 

Source/assumptions 

Proximal Colon 
Procedures, 19 years 
and over, with CC 
Score 0-2 

4867 £6,085.07 
NHS Reference Cost 2016-17 (164), EL 
FF32C 

Distal Colon 
Procedures, 19 years 
and over, with CC 
Score 0-2 

2029 £6,103.58 
NHS Reference Cost 2016-17 (164), EL 
FF33B 

Cost of colectomy 
without complication 

£6,090.52 (IQR £4,994.07 to 
£7,112.52) 

NHS Reference Cost 2016-17 (164), 
weighted average of the number of 
attendances and the unit cost of EL 
FF32C and FF33B 
The IQR was determined as the range 
between the lowest and highest limit of 
the EL FF32C and FF33B and NCL 
costs. 

Proximal Colon 
Procedures, 19 years 
and over, with CC 
Score 3-5 

1563 £6,803.58 
NHS Reference Cost 2016-17 (164), EL 
FF32B 

Proximal Colon 
Procedures, 19 years 
and over, with CC 
Score 6+ 

514 £8,484.21 
NHS Reference Cost 2016-17 (164), EL 
FF32A 

Distal Colon 
Procedures, 19 years 
and over, with CC 
Score 3+ 

592 £7,557.94 
NHS Reference Cost 2016-17 (164), EL 
FF33A 

Colectomy operation 
with complications 

£7,294.56 (IQR £5,544.42 to 
£9,742.12) 

NHS Reference Cost 2016-17 (164), 
weighted average of the number of 
attendances and the unit cost of EL 
FF32B, FF32A and FF33A 
The IQR was determined as the range 
between the lowest and highest limit of 
the EL FF32B, FF32A and FF33A costs. 

Abbreviations: CC: complication and comorbidity; EL: elective inpatient 
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B.3.6 Summary of base-case analysis inputs and assumptions 

B.3.6.1 Summary of base-case analysis inputs 

Table 59 Summary of variables applied in the economic model 

Parameter Variable  
Mean or 
median 
value 

Precision around 
the mean / 
median 

Probabilistic 
distribution and 
parameterisation 

Reference to 
section in 
submission 

Model parameters 

Model settings 
Discount rate (costs 
and effects) 

3.50% Fixed No sampling B.3.2.2 (p.106) 

Patient characteristics - 
biologic-naïve 
population  

Age 41.1 years 

Fixed No sampling 

B.3.2.1 (p.104) 

Weight 74.8 kg 

Female 40.30% 

Time since diagnosis 8.16 years 

Patient characteristics - 
biologic-exposed 
population  

Age 41.3 years 

Fixed No sampling 
Weight 72.6 kg 

Female 59% 

Time since diagnosis 8.16 years 

Efficacy and safety 

Induction remission 
cut-off; probit scale* 

Biologic-naïve xxxxxx xxxxxxxxxxxxxx Direct use of NMA 
output (CODA) 

B.3.3.1 (p. 120) 

Biologic-exposed xxxx xxxxxxxxxxxxxx 

Induction response and 
remission in biologic-
naïve population, probit 
scale* 

Anchor xxxxxx xxxxxxxxxxxxxxx 

Direct use of NMA 
output (CODA) 

Adalimumab xxxxxxx xxxxxxxxxxxxxxxx 

Golimumab xxxxxxx xxxxxxxxxxxxxxxx 

Infliximab xxxxxxx xxxxxxxxxxxxxxxx 

Conventional 
(Placebo) 

x XxX 

Tofacitinib xxxxxxx xxxxxxxxxxxxxxxx 

Vedolizumab xxxxxxx xxxxxxxxxxxxxxxx 

Induction response and 
remission in biologic-
exposed population, 
probit scale* 

Anchor xxxxxx xxxxxxxxxxxxxxx 

Direct use of NMA 
output (CODA) 

Conventional 
(Placebo) 

x XxX 

Tofacitinib xxxxxxx xxxxxxxxxxxxxxxx 

Vedolizumab xxxxxxx xxxxxxxxxxxxxxxx 

Maintenance remission 
cut-off; probit scale* 

Biologic-naïve 
population 

xxxxxx xxxxxxxxxxxxxx Direct use of NMA 
output (CODA) 

Biologic-exposed xxxxxx xxxxxxxxxxxxxx 

Maintenance  response 
and remission in 
biologic-naïve 
population, probit 
scale* 

Anchor xxxxxx xxxxxxxxxxxxxxx 

Direct use of NMA 
output (CODA) 

Adalimumab xxxxxxx xxxxxxxxxxxxxxxx 

Golimumab 50 mg xxxxxxx xxxxxxxxxxxxxxxx 

Golimumab 100 mg xxxxxxx xxxxxxxxxxxxxxxx 

Infliximab xxxxxxx xxxxxxxxxxxxxxxxx 

Conventional 
(placebo) 

x xXxX 

Tofacitinib 5 mg xxxxxxx xxxxxxxxxxxxxxxx 

Tofacitinib 10 mg xxxxxx xxxxxxxxxxxxxxxx 
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Parameter Variable  
Mean or 
median 
value 

Precision around 
the mean / 
median 

Probabilistic 
distribution and 
parameterisation 

Reference to 
section in 
submission 

Vedolizumab Q8W xxxxxxx xxxxxxxxxxxxxxx 

Vedolizumab Q4W xxxxxxx xxxxxxxxxxxxxxxx 

Maintenance response 
and remission in 
biologic-exposed 
population, probit 
scale* 

Anchor xxxxx xxxxxxxxxxxxxxx 

Direct use of NMA 
output (CODA) 

Conventional 
(placebo) 

x xXxX 

Tofacitinib 5 mg xxxxxxx xxxxxxxxxxxxxxxx 

Tofacitinib 10 mg xxxxxx xxxxxxxxxxxxxxxx 

Vedolizumab Q8W xxxxxx xxxxxxxxxxxxxxxx 

Vedolizumab Q4W xxxxxxx xxxxxxxxxxxxxxxx 

Colectomy rates 

Elective colectomy 
rate 

0.00058 0 to 0.0026  
Beta using the 
number of 
observations (n) 
and the total 
sample (N) 

B.3.3.2.4 (p.31) 
Emergency colectomy 
rate 

0.00021 0 to 0.0026  

Perioperative 
complication and 
mortality 

Perioperative mortality 
risk 

0.02843 0 to 0.0347 
Beta using the 
number of 
observations (n) 
and the total 
sample (N) 

B.3.3.2.5 
Perioperative elective 
surgery complications 

0.3167 0 to 0.64 

Perioperative 
emergency surgery 
complications 

0.347 0 to 0.7 

Post-surgery 
complications 

Long-term 
complications  

0.01458 0.0074 to 0.0218 

Beta using the 
number of 
observations (n) 
and the total 
sample (N) 

B.3.3.2.6 

Serious infection 
Treatment effects, 
probit scale (median)* 

Placebo xxxxxx XxX 

Direct use of NMA 
output (CODA) 

B.3.3.3 (p.41) 
Tofacitinib xxxxx 

xxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxx
xxx 

Utility  

EQ-5D weighted 
average per health 
states (Woehl 2008 
with time dependent 
multiplier)  

Active UC  0.41 0.36 to 0.46  

Beta using the 
standard the 
precision 
parameters from 
the sources 

B.3.4 (p.132) 

Response-no-
remission 

0.76 0.73 to 0.79  

Remission 0.87 0.85 to 0.89  

Post-colectomy 
without long-term 
complications 

0.71 0.67 to 0.75  

Post-colectomy with 
long- term 
complications 

0.56 0.41 to 0.71 

Adverse events and 
post-surgery 
complications 
reduction in utility 
weight 

Post-surgery 
complication reduction 

0.7889 0.5778 to 1  

Serious infection 0.9858 0.9716 to 1 

Cost and resource use 
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Parameter Variable  
Mean or 
median 
value 

Precision around 
the mean / 
median 

Probabilistic 
distribution and 
parameterisation 

Reference to 
section in 
submission 

Drug costs (PAS price 
for tofacitinib and 
golimumab, list prices 
for other therapies) 

Adalimumab 
£352.14 per 
dose 

Fixed No sampling 
B.3.5.1.1, 
Table 45 
(p.136) 

Golimumab 
£762.97 per 
dose 

Infliximab (Remicade) 
£419.62 per 
dose 

Infliximab (biosimilars) 
£377.66 per 
dose 

Tofacitinib 
xxxxxxxxxxxx
xx 

Vedolizumab 
£2,050.00 per 
dose 

Conventional therapy 
drug costs 

Balsalazide 
£0.23 per 
dose 

Fixed No sampling 
B.3.5.1.2, 
Table 47 
(p.140) 

Mesalazine 
£0.33 per 
dose 

Olsalazine 
£2.68 per 
dose 

Sulfasalazine 
£0.06 per 
dose 

Prednisolone 
£0.03 per 
dose 

Hydrocortisone 
£0.67 per 
dose 

Azathioprine 
£0.04 per 
dose 

Administration costs 
Infliximab and 
vedolizumab 

£137.37  £70.2 to £161.72 

Gamma using the 
interquartile range 

B.3.5.1.3 
(p.141) 

Healthcare resource 
use costs  

Outpatient visit 
(specialist) 

£137.37 £70.20 to £161.72 

B.3.5.2 (p.142) 

Blood tests £3.06 £2.22 to £3.60  

Endoscopy £277.29 
£149.39 to 
£399.65 

Hospitalisation 
episodes 

£2,984.71 
£2,381.80 to 
£3,434.28 

Outpatient visit 
(specialist) 

Consultant led (CL) - 
Non-Admitted Face-
to-Face Attendance, 
Follow-up 

£141 
£108.33 to 
£161.72 

B.3.5.1.3 
(p.141) Non-consultant led 

(NCL) - Non-Admitted 
Face-to-Face 
Attendance, Follow-up 

£107 £70.2 to £127.2 

Resource use (per 
year): active UC 

Outpatient visit 
(specialist) 

6.5 4.5 to 8.5 

No sampling B.3.5.2 (p.142) 

Blood tests 6.5 3.9 to 9.1 

Endoscopy 2 0.5 to 3.5 

Hospitalisation 
episodes 

1.5 1.2 to 1.8 

Resource use (per 
year): response-no-
remission 

Outpatient visit 
(specialist) 

4.5 2 to 6.5 

Blood tests 3.9 3.25 to 6.5 

Endoscopy 0.5 0.2 to 2  

Hospitalisation 
episodes 

1.2 0.3 to 1.5  

Resource use (per 
year): remission 

Outpatient visit 
(specialist) 

2 0 to 4.5  

Blood tests 3.25 0 to 3.9  



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 146 of 194 

Parameter Variable  
Mean or 
median 
value 

Precision around 
the mean / 
median 

Probabilistic 
distribution and 
parameterisation 

Reference to 
section in 
submission 

Endoscopy 0.2 0 to 0.5 

Hospitalisation 
episodes 

0.3 0 to 1.2  

Resource use (per 
year): post-colectomy 
without complications 

Outpatient visit 
(specialist) 

1.5 0 to 4.50 

Blood tests 1.5 0 to 3.90  

Endoscopy 1.25 0 to 1.30  

Hospitalisation 
episodes 

0 0 to 1.20  

Resource use (per 
year): post-colectomy 
with complications 

Outpatient visit 
(specialist) 

1.75 1.5 to 2  

Blood tests 3.25 1.5 to 5 

Endoscopy 0.65 0 to 1.3 

Hospitalisation 
episodes 

3.25 0 to 6.5  

Adverse event costs 
(per event) 

Serious infection £2,538.97 
£1,078.02 to 
£11,470.56 

Gamma using the 
lowest and highest 
interquartile range 
values of all the 
relevant events 

B.3.5.3 (p.143) 

Colectomy operation 
costs without 
complications 

Elective inpatient 
costs for proximal 
colon procedures 

£6,085.07 
£5,071.814 to 
£6,688.2 

Gamma using the 
lowest and highest 
interquartile range 
values of all the 
relevant codes  

B.3.5.4 (p.144) 

Elective inpatient 
costs for distal colon 
procedures 

£6,103.58 
£4,994.07 to 
£7,112.52  

Colectomy operation 
costs without 
complications 
(weighted average of 
proximal and distal 
colon procedures) 

£6,090.52 
£4,994.07 to 
£6,688.2  

Colectomy operation 
costs with 
complications  

Elective inpatient 
costs for proximal 
colon procedures (CC 
score 3-5) 

£6,803.58 
£5,544.42 to 
£7,663.82  

Gamma using the 
lowest and highest 
interquartile range 
values of all the 
relevant codes; 
truncated to not 
exceed the 
probabilistic value 
without 
complications 

Elective inpatient 
costs for proximal 
colon procedures CC 
score 6+) 

£8,484.21 
£6,241.99 to 
£9,742.12  

Elective inpatient 
costs for distal colon 
procedures CC score 
3+) 

£7,557.94 
£5,677.29 to 
£8,628.36  

Colectomy operation 
costs with 
complication 
(weighted average of 
proximal and distal 
colon procedures) 

£7,294.56 
£5,544.42 to 
£9,742.12 
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B.3.6.2 Assumptions 

Table 60 Assumptions in the base case analysis 

Parameter Assumptions 
Consistent 
with prior 

TAs? 
Justification 

Time horizon Lifetime Yes 

UC is a chronic condition; a patient lifetime time 
horizon allows the calculation of all relevant costs 
and quality of life impairment. 

Cycle length 8-weeks Yes 
A fixed cycle length of 8 weeks was assumed for the 
duration of the model time horizon to allow for a 
continuous sequence of treatments.  

Treatment 
efficacy 

Clinical response and clinical 
remission 

Yes 
Used in the clinical trials and in clinical practice and 
consistent with Archer 2016 (118) 

Dis-
continuation 

Discontinuation due to lack of 
efficacy (response)  

Yes 
Consistent with clinical practice and NICE 
recommendations (B.3.3.5) 

Health states 

Defined by response and/or 
remission; Patients who 
responded to treatment were 
separated to remission and 
response-no-remission. The 
model assumed that the 
observed allocation at one-year 
of treatment remained the same 
in all consecutive cycles. 

Yes 
Defined based on the clinical trials used to reflect 
treatment efficacy in the economic analysis.  

Elective 
surgery 

A proportion of patients that do 
not respond or discontinue 
conventional treatment will 
undergo colectomy 

Yes Consistent with clinical practice (B.3.3.5) 

Emergency 
surgery 

In remission patients are 
protected from exacerbation; 
from all other states patients 
may undergo emergency 
surgery to manage the 
exacerbations 

Yes Consistent with clinical practice (B.3.3.5) 

Background 
mortality 

UC treatment was assumed not 
to have any effect on overall 
mortality. 

Yes 
Additional risks of death excluded as they are very 
likely to be small (118).  

Adverse 
events 

Serious infections were included 
in the base-case analysis using 
the output of the NMA. The 
range of events with tofacitinib 
was assumed to be from 0 to a 
50% increase from the base-
case value 

No 

Serious infection is an event often associated with 
immunosuppressive treatments. Serious infection is 
a rare adverse event leading to a large 95% CrI in 
the NMA. This led to misleading results in the 
sensitivity analysis. Instead the range 0 – 50% 
increase was used for tofacitinib. The NMA output 
(95% CrI limits) was used in the PSA. 

Perioperative 
risk of 
complications 
and mortality 

Perioperative complications 
were included for patients 
undergoing elective and non-
elective surgery 

Yes 
Consistent with clinical practice and Archer 2016 
(118). 

Surgery long-
term 
complications 

The model assumed pouchitis 
reflects the long-term 
complications 

Yes Consistent with Archer 2016 (118). 

Continuation 
of 
conventional 
treatment  

Patients in the conventional 
treatment group and those who 
have previously achieved but 
lost response to biological 
therapy were assumed to 
continue receiving conventional 
therapy irrespective of whether 
they achieve response to that 
conventional therapy 

Yes Simplifying assumption; consistent with Archer 
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Parameter Assumptions 
Consistent 
with prior 

TAs? 
Justification 

Time-
independent 
risk of surgery 

A time-independent probability 
was considered as an 
appropriate assumption in the 
analysis 

Yes 
Evidence in the literature combined with the 
population in the model (>3 years duration of 
disease) 

Baseline utility 
The model health state utilities 
were synthesised with a 
baseline utility. 

No 

This was assumed to reflect the natural decline of 
patients’ physical and mental functions due to age 
and other co-morbidities and reflects the chronic 
nature of the condition 

Biologic 
treatments 

Golimumab formulation Yes 

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) 

Conventional 
therapy mix 

The RCP audit data for 
concomitant medication at 
treatment initiation was used 

No 

Assumption in absence of evidence on the 
conventional treatment mix. The evidence at 
treatment initiation were assumed to be reflective of 
active UC 

Conventional 
therapy 
treatments 

Hydrocortisone was considered 
as a topical treatment (rectal 
foam); prednisolone was 
assumed to represent the oral 
corticosteroid treatment group 
as the proportion of use of 
budesonide is low and 
beclomethasone is used as an 
add-on treatment to 5-ASA. 

No 

 
Simplifying assumption 

Azathioprine was assumed to 
represent the immunomodulator 
group 

No 

Concomitant 
medication 

The proportion of use of 
conventional treatments as 
concomitant treatments to 
biologics at 3-months follow-up 
was used. Azathioprine was 
excluded from concomitant use 
with tofacitinib 

Yes 
The evidence at 3-months follow-up were assumed 
to be reflective of continuous concomitant use. 

Administration 
cost for 
injections 

No administration cost was 
assumed for self-injection 
treatment 

Yes Consistent with clinical practice 

Hospitalisation 
An increased frequency of 
hospitalisation was assumed 
with severity of condition 

No Consistent with clinical practice (B.3.3.5) 

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 

No 
Simplifying assumption in the absence of other 
evidence 

Abbreviations: 5-ASA: 5-aminosalicylates; KOL: key opinion leader; NHS: national health system; QoL: quality of life; 

RCP: royal college of physicians; TNF: tumour necrosis factor; UC: ulcerative colitis 
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B.3.7 Base-case results 

The economic analysis results are presented below for biologic-naïve and biologic-exposed 

patients. 

All results include tofacitinib confidential discount.   

B.3.7.1 Base-case incremental cost-effectiveness analysis results 

Clinical outcomes from the model and disaggregated results of the base-case incremental 

cost-effectiveness analysis are presented in Appendix J. 

B.3.7.1.1 Biologic-naïve patients 

For biologic-naïve patients, in the incremental cost-effectiveness analysis (Table 61), 

tofacitinib dominated adalimumab, golimumab and infliximab. The ICER of tofacitinib 

compared to conventional treatment was £8,554.03 per QALY. When compared with 

tofacitinib, vedolizumab generated an additional xxxxxxxQALYs, with an ICER of 

£615,056.62 per QALY. 

Table 61 Biologic-naïve patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxx xxxxxxxxxxx XxX XxX - £8,554.03  

Adalimumab xxxxx xxxxxxxxxxx - - Dominated Dominated 

Golimumab xxxxx xxxxxxxxxxx - - Dominated Dominated 

Infliximab xxxxx xxxxxxxxxxx - - Dominated Dominated 

Tofacitinib xxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £8,554.03 N/A 

Vedolizumab xxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £615,056.62  £615,056.62 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib. 

B.3.7.1.2 Biologic experienced patients 

For biologic experienced patients (Table 62), the ICER for tofacitinib ICER compared with 

conventional treatment was £10,301.85 per QALY. Compared with tofacitinib, vedolizumab 

generated a marginal additional xxxxxx QALYs, with an ICER of £7.8 million per QALY. 

Table 62 Biologic-exposed patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx XxX XxX - £10,301.85  

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £10,301.85  N/A 

Vedolizumab xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £7,838,238.48 £7,838,238.48  

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib. 
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B.3.7.2 Key scenarios  

B.3.7.2.1 Intention-to-treat population analysis 

The ITT population NMA results were considered in this scenario. When comparing the ITT 

population across all clinical trials, the studies for tofacitinib and vedolizumab showed 

similarities in the distribution of TNFi-naïve and exposed patients. As such tofacitinb 

compared with vedolizumab represented the least confounded pair when considering clinical 

trial design, trial population characteristics and feasibility of the evidence network to allow an 

ITT scenario analysis. Cost-effectiveness results are presented in Table 65 and deterministic 

sensitivity analysis results in Table 66. 

In the ITT population, tofacitinib was associated with an ICER of £7,805.06 per QALY when 

compared with conventional therapy, while vedolizumab was dominated by tofacitinib, this 

result was robust to parameters variation in the one way sensitivity analysis (Table 64).  

Table 63. Overall ITT population: deterministic results 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx N/A N/A N/A 

Vedolizumab xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £7,805.06 
Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year. 

Table 64. Overall ITT population: sensitivity analysis results (ICER vedolizumab 

versus tofacitinib) 

 ICER (£/QALY) 

Parameter Low limit High limit 

Response/remission treatment effect - induction £4,153,408.22 Dominated 

Remission (z) - induction Dominated Dominated 

Response/remission treatment effect - maintenance Dominated Dominated 

Remission (z) - maintenance Dominated Dominated 

Colectomy risk (No risk - Frolkis 10y) Dominated Dominated 

Periorative mortality risk (0 - 3%) Dominated Dominated 

Periorative complications (No risk - double the risk) Dominated Dominated 

Post-operative pouchitis (0.7 - 2%) Dominated Dominated 

Serious infection risk Dominated Dominated 

Post-surgery complication utility weight reduction (0% - 40%) Dominated Dominated 

Pre-surgery health state utilities Dominated Dominated 

Post-surgery health state utilities Dominated Dominated 

Serious infection utility reduction (0% - 3%) Dominated Dominated 

Health-state related resource use per patient per year Dominated Dominated 

Conventional treatment costs (min-max) Dominated Dominated 

OP administration cost (£70 - £161) Dominated Dominated 

OP visit + blood test costs Dominated Dominated 

Hospitalisation cost Dominated Dominated 

Endoscopy cost Dominated Dominated 
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 ICER (£/QALY) 

Parameter Low limit High limit 

Colectomy cost Dominated Dominated 

Serious infection costs Dominated Dominated 

Abbreviations: ICER, incremental cost-effectiveness ratio; OP, outpatient; QALY, quality adjusted life year. 

B.3.7.2.2 Tofacitinib maintenance dose mix 

Clinical trials evaluated maintenance doses of 10 mg and 5 mg. This scenario analysis 

assumed that xxx of the patients received 5 mg maintenance dose and xxx received 10 mg 

(see section B.3.10.1 and Appendix M.7). The results of this scenario are presented for both 

naïve and prior-exposed populations. 

B.3.7.2.2.1 TNFi-naïve population 

In the biologic naïve population, when assuming a mix maintenance dose of 5 and 10 mg 

(xxx/xxx), the total QALYs and costs for tofacitinib increased (Table 65). Tofacitinib 

dominated all biologic comparators and was associated with an ICER of £12,627.81 per 

QALY versus conventional therapy. 

Table 65. Biologic naïve population: tofacitinib xxx/xxx maintenance dose mix 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx XxX XxX - 

Adalimumab xxxxxx xxxxxxxxxxx x x Dominated 

Golimumab xxxxxx xxxxxxxxxxx x x Dominated 

Infliximab xxxxxx xxxxxxxxxxx x x Dominated 

Vedolizumab xxxxxx xxxxxxxxxxx x x Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £12,627.81 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year. 

B.3.7.2.2.2 TNFi-exposed population 

The deterministic results of this analysis are presented in Table 66. Tofacitinib was 

associated with an ICER of £13,946.75 per QALY versus conventional therapy and 

dominated vedolizumab. 

Table 66. Prior exposed population: tofacitinib xxx/xxx maintenance dose mix 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx XxX XxX N/A 

Vedolizumab xxxxxx xxxxxxxxxxx x x Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £13,946.75 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year. 
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B.3.8 Sensitivity analyses 

B.3.8.1 Summary of sensitivity analysis inputs 

One-way sensitivity analysis was undertaken to assess the impact of key variables on the 

model outcomes. Mean values and limits tested in the deterministic sensitivity analysis are 

presented in the summary of the base-case analysis (Table 59). A brief summary is 

presented below. 

B.3.8.1.1 Patient proportions and probabilities 

Efficacy and safety parameters were tested using the high and low limits of the 95% CrI from 

the NMA. 

The risk of colectomy was explored considering the absence of risk as the lower limit and the 

10-year colectomy risk of 0.7% reported in Frolkis et al. 2013 (172). The perioperative 

mortality risk parameter was explored between no risk to a risk of 3.4% as reported in the 

IBD audit 2012 (193). The risk of perioperative complications was tested from no risk to a 

50% increase of the mean value. The lower limit considered for the post-operative pouchitis 

risk parameter was the value reported in Suzuki et al. 2012 (175) and the highest limit 

assumed a 50% increase of the mean risk. The risk of serious infection with tofacitinib was 

explored from no risk to a 50% increased risk, to avoid misleading results in the sensitivity 

analysis due to the uncertainty around the median value generated from the NMA (see 

section B.3.3.3). 

B.3.8.1.2 Utility weights 

Pre- and post-surgery health state utilities were varied around the mean value reported in 

Woehl et al. 2008. Each health state utility was varied around the 95% CI values, calculated 

from the standard deviation (SD) and the total sample (N). The utility reduction associated 

with serious infection was explored from a 0% (1) to a 3% (0.9716) reduction. The reduction 

of utility weights due to post-surgery complications tested with lower and higher limits 

determined from Kosmas et al. 2015 (0% to 40% reduction of the mean value) (38). 

B.3.8.1.3 Costs and resource use 

In the active disease health state, the lower limit of each health care resource use value was 

assumed to be similar to the mean resource use in the response-no-remission health state. 

To calculate the upper limit, the distance between the lower limit and the mean was used as 

a proxy. 

In the response-no-remission health state, the low and high limits were determined by the 

mean values in remission and active UC. 

In the remission health state, the low limit assumed no resource and the high limit used the 

response-no-remission mean. 

The resource use associated with post-colectomy without complications was varied from no 

resource use to the mean resource use in the response-no-remission health state with the 
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exception of endoscopy which was assumed to be equal to the upper limit of the post-

colectomy with complication endoscopy resource use. 

The lower resource use values for post colectomy with complications was assumed to be 

equal to the mean resource use of the post-colectomy health state without complications. To 

derive the higher limit, we assumed a value equal to the distance between the mean and the 

lower limit. 

The cost of conventional therapy was tested assuming a range of costs from the lowest to 

the highest. That is, all patients receive the treatment with the lowest cost per 8 weeks and 

all receive the treatment with the highest cost per 8 weeks. 

All health care resource use associated costs were tested around the mean value 

considering the interquartile range reported in the NHS reference costs 2016-17 (164). 

B.3.8.2 Probabilistic sensitivity analysis 

A probabilistic sensitivity analysis (PSA) was undertaken with 1,000 samples. The stability of 

the sample results was tested and is presented in Appendix M.6; stability of results was 

achieved at approximately 400 samples onwards. 

A full list of all parameters included in the PSA is presented in section B.3.6.1, Table . 

Uncertainty in the response and remission estimates was incorporated by using 1,000 of the 

simulated treatment effects from the NMA. By using the stimulated outputs, the joint 

posterior distribution and any correlation of treatment effects from the NMA were preserved 

in the analysis. For the remaining variables probability distributions were based on precision 

estimates from the data sources, such as confidence interval, interquartile ranges and the 

like. 

A summary of the probabilistic results is presented in Table 67 and Table 68 for the biologic-

naïve and exposed groups respectively, and included tofacitinib’s confidential discount. In 

the probabilistic sensitivity analysis, we observed an increase in the total QALYs and costs 

of all the biologic comparators and tofacitinib, compared with the results of the base-case 

deterministic analysis. The differences between the probabilistic and deterministic results 

were attributed to the use of 1,000 random values from NMA output (Coda). The average of 

1,000 values, used in PSA, was different to the median of all the NMA samples, used in the 

base-case. Nevertheless, the conclusions from the PSA results remained broadly the same 

with the deterministic base-case results (B.3.7).  

In the biologic-naïve population, tofacitinib dominated the TNFi treatments. The ICER of 

tofacitinib in the comparison with conventional therapy was £5,433.94 per QALY. The ICER 

of vedolizumab was £424,327.10 per QALY when compared to tofacitinib. In the prior 

exposed population, tofacitinib had an ICER of £10,926.30 per QALY compared with 

conventional therapy. The total QALYs of tofacitinib and vedolizumab were marginally 

different in the deterministic sensitivity analysis; with the increase in the total QALYs and 

costs in the probabilistic analysis, the cost-effectiveness of vedolizumab changed and it was 

dominated by tofacitinib.  



Company evidence submission template for tofacitinib for moderately to severely active 
ulcerative colitis [ID 1218] 

© Pfizer (2018). All rights reserved    Page 154 of 194 

A graphical representation of the simulations is presented in Figure 33 and Figure 34 for the 

biologic-naïve and exposed groups respectively. The multiple cost-effectiveness 

acceptability curves are presented in Figure 35 and Figure 36. 

In the biologic-naïve population, at a willingness-to-pay threshold of £20,000 per QALY 

gained, tofacitinib had the highest probability of being cost-effective (80.5%) followed by 

conventional therapy (13.7%). At £30,000, tofacitinib had a 87.1% probability of being the 

most cost-effective of the treatment options. 

In the prior exposed population, tofacitinib had the highest probability of being cost-effective 

(56.3%) followed by conventional therapy (43.1%) while vedolizumab had the lowest 

probability to be cost-effective (0.6%) at a £20,000 per QALY threshold. Tofacitinib still 

remained to have the highest likelihood to be cost-effective at a £30,000 per QALY gained 

threshold (70.5%). 

Table 67 Biologic-naïve patients: results of probabilistic sensitivity analysis 

Strategy 

Total Incremental ICER (£/QALY) 

fully 

incremental 

ICER (£/QALY) 

TOF vs 

comparator,  
QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxx xxxxxxxxxxx x XxX - £5,433.94 

Adalimumab xxxxx xxxxxxxxxxx xxxxxxxx xxxxxxxxx Dominated Dominated 

Golimumab xxxxx xxxxxxxxxxx xxxxxxxx xxxxxxxxx Dominated Dominated 

Infliximab xxxxx xxxxxxxxxxx xxxxxxxx xxxxxxxxxx Dominated Dominated 

Tofacitinib xxxxx xxxxxxxxxxx xxxxxxxx xxxxxxxxx £5,433.94 N/A 

Vedolizumab xxxxx xxxxxxxxxxx xxxxxxxx xxxxxxxxxx £424,327.10 £424,327.10 

Abbreviations: ICER, incremental cost-effectiveness ratio, as cost per QALY; N/A, not applicable; QALY, 

quality-adjusted life year; TOF, tofacitinib. 

Table 68 Biologic-exposed patients: results of probabilistic sensitivity analysis 

Strategy 

Total Incremental ICER (£/QALY) 

fully 

incremental 

ICER (£/QALY) 

TOF vs 

comparator,  
QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx XxX XxX - £10,926.30 

Vedolizumab xxxxxxx xxxxxxxxxxx x x Dominated Dominated 

Tofacitinib xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £10,926.30  N/A 

Abbreviations: ICER, incremental cost-effectiveness ratio, as cost per QALY; N/A, not applicable; QALY, 

quality-adjusted life year; TOF, tofacitinib. 
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Figure 33 Biologic-naïve population: PSA Scatterplot on 

cost-effectiveness plane 

 

Figure 34 Biologic-exposed population: PSA Scatterplot on 

cost-effectiveness plane 

 
Abbreviations: QALYs, quality-adjusted life years.  

Figure 35 Biologic-naïve population: cost-effectiveness 

acceptability curve 

 

Figure 36 Biologic-exposed population: cost-effectiveness 

acceptability curve 

 
Abbreviations: CE, cost-effective; ICER, incremental cost-effectiveness ratio, as 

cost per QALY; QALY, quality-adjusted life year. 
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B.3.8.3 Deterministic sensitivity analysis 

The results of the deterministic sensitivity analysis are presented with a tornado diagram for 

the comparison of tofacitinib versus conventional treatment.  

B.3.8.3.1 Biologic-naïve patients 

Deterministic sensitivity analysis results for biologic-naïve patients are presented in Table 69 

and Figure 37. The ICER was most sensitive to changes in the serious infections cost, the 

comparator cost (conventional treatment) and the response estimates during the 

maintenance phase. 

Table 69 Biologic-naïve deterministic sensitivity analysis results (comparison 

with conventional therapy) 

 
ICER (£/QALY) 

Base case £8,554.03 

Parameter Low limit High limit 

Response/remission treatment effect - induction £7,600.37 £10,169.43 

Remission (z) – induction £8,535.37 £8,571.77 

Response/remission treatment effect - maintenance £6,283.96 £11,908.80 

Remission (z) – maintenance £8,305.21 £8,828.12 

Colectomy risk (No risk - Frolkis 10y) £7,374.83 £11,111.68 

Perioperative mortality risk (0 - 3%) £8,576.94 £8,549.00 

Perioperative complications (No risk - double the risk) £8,553.59 £8,554.47 

Post-operative pouchitis (0.7 - 2%) £8,566.00 £8,542.07 

Serious infection risk £7,249.34 £9,372.91 

Post-surgery complication utility weight reduction (0% - 40%) £8,556.77 £8,551.29 

Pre-surgery health state utilities £8,095.88 £9,482.33 

Post-surgery health state utilities £8,501.39 £8,607.33 

Serious infection utility reduction (0% - 3%) £8,545.30 £8,562.78 

Health state related resource use per patient per year £8,324.10 £10,984.61 

Conventional treatment costs (min-max) £9,512.39 £4,150.82 

OP administration cost (£70 - £161) £8,554.03 £8,554.03 

OP visit + blood test costs £9,130.14 £8,343.67 

Hospitalisation cost £9,840.38 £7,594.86 

Endoscopy cost £9,057.35 £8,072.52 

Colectomy cost £8,562.05 £8,546.84 

Serious infection costs £7,612.75 £13,181.85 

Abbreviations: INMB, incremental net monetary benefit; OP, outpatient. 
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Figure 37 Biologic-naïve patients: Tornado diagram of deterministic sensitivity 

analysis (comparison with conventional therapy) 

 

Abbreviations: ICER, incremental cost-effectiveness ratio; OP, outpatient; QALY, quality adjusted life year. 

B.3.8.3.2 Biologic experienced patients 

Deterministic sensitivity analysis results for biologic experienced patients are presented in 

Table 70 and Figure 38. The model sensitivity was similar to that observed in the biologic-

naïve population analysis. 

Table 70 Biologic-exposed deterministic sensitivity analysis results (comparison 

with conventional treatment) 

 
ICER (£/QALY) 

Base case £10,301.85 

Parameter Low limit High limit 

Response/remission treatment effect - induction £9,452.11 £11,490.94 

Remission (z) - induction £10,240.91 £10,361.22 

Response/remission treatment effect - maintenance £7,816.49 £13,331.65 

Remission (z) - maintenance £9,748.44 £10,936.20 

Colectomy risk (No risk - Frolkis 10y) £9,094.37 £11,912.15 

Perioperative mortality risk (0 - 3%) £10,329.11 £10,295.86 

Perioperative complications (No risk - double the risk) £10,301.10 £10,302.62 

Post-operative pouchitis (0.7 - 2%) £10,313.64 £10,290.07 

Serious infection risk £9,003.86 £11,116.46 

Post-surgery complication utility weight reduction (0% - 
40%) £10,305.04 £10,298.67 
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ICER (£/QALY) 

Base case £10,301.85 

Parameter Low limit High limit 

Pre-surgery health state utilities £9,741.91 £11,363.47 

Post-surgery health state utilities £10,240.64 £10,363.80 

Serious infection utility reduction (0% - 3%) £10,291.90 £10,311.82 

Health state related resource use per patient per year £9,521.45 £12,373.15 

Conventional treatment costs (min-max) £11,256.17 £5,917.23 

OP administration cost (£70 - £161) £10,301.85 £10,301.85 

OP visit + blood test costs £10,847.10 £10,102.67 

Hospitalisation cost £11,471.36 £9,429.81 

Endoscopy cost £10,808.25 £9,817.40 

Colectomy cost £10,309.28 £10,295.44 

Serious infection costs £9,366.63 £14,899.86 

Abbreviations: INMB, incremental net monetary benefit; OP, outpatient. 

Figure 38 Biologic-exposed patients: Tornado diagram of deterministic sensitivity 

analysis (comparison with conventional therapy) 

 

Abbreviations: ICER, incremental cost-effectiveness ratio; OP, outpatient; QALY, quality adjusted life year. 
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B.3.8.4 Additional scenario analyses 

Further scenario analyses were undertaken to assess the impact of key variables on the 

model outcomes (Table 71). Note that these analyses were not part of the tornado diagram 

because they did not reflect a range around the base-case values. 

Table 71 Summary of scenarios explored 

Scenario and cross 
reference 

Scenario detail Brief rationale 

1 

Used a fixed baseline 
utility instead of age-
adjusted (B.3.4.5.1, page 
137). 

This scenario used a fixed 
baseline utility from Woehl et al. 
2008 (remission value) (158) 

This scenario tested the sensitivity of 
the model on the assumption that 
patient quality of life stays constant 
over time. 

2 
Used the OCTAVE trials 
utility weights (B.3.4.1, 
page 134) 

This scenario considered the 
EQ-5D utility from the OCTAVE 
clinical trials 

EQ-5D data were collected as part of 
the Phase III clinical trials of tofacitinib 
(98, 100-102). 

3 
Used Swinburn 2012 
utility weights (B.3.4.3, 
page 135) 

This scenario considered the 
EQ-5D utility from the Swinburn 
2012 study 

Swinburn et al. 2012 (178) health 
state utilities were considered in 
Archer cost-effectiveness analysis 
(118). It was included here for 
comparison with previous analyses. 

4 

Acute 
exacerbations/emergency 
surgery from any state 
(B.3.2.2, page 117) 

Assumed that patients can 
undergo emergency surgery 
from any health state 

Due to the uncertainty on the likely 
protection from acute events based 
on the level of response/remission, 
this scenario explored the assumption 
that patients can undergo emergency 
surgery regardless of state 
membership 

5 

Acute 
exacerbations/emergency 
surgery from active UC 
(B.3.2.2, page 117) 

Assumed that patients can 
undergo emergency surgery 
only in the active disease health 
state 

As above but assuming response to 
treatment offers the same level of 
protection from acute events, as 
remission 

6 
No acute exacerbations / 
emergency surgery 
(B.3.2.2, page 117) 

This scenario explored the 
absence of emergency surgery 

As above, but assuming no 
emergency surgery in the model 

7 
Central read NMA results 
(B.2.9.4, page 96) 

This scenario considered the 
central read outcomes 
(response and remission rates) 
from the OCTAVE trial program. 

Central read was the primary endpoint 
in OCTAVE trials (98). 

8 
Discounting every cycle 
(B.3.2.2, page 117) 

This scenario considered 
discounting effectiveness and 
costs every cycle instead of 
every year 

It tested the sensitivity of the model 
when the discounting of outcomes is 
applied every 8 weeks. 

9 

Adalimumab 
maintenance dose mix of 
73% 40 mg Q2W and 
27% 40 mg QW 
(B.3.5.1.1, page 139) 

This scenario considered that 
73% of patients receive 
adalimumab 40 mg Q2W and 
23% receive 40 mg QW. In the 
absence of any evidence for the 
efficacy of the increased dose, 
only the cost of adalimumab was 
changed. 

Dose escalation of adalimumab was 

considered in Archer et al. (118)  

10 
Golimumab 100 mg Q4W 
in maintenance phase 
(B.3.5.1.1, page 139) 

This scenario explored a 
maintenance dose of 100 mg of 
golimumab Q4W 

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 
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Scenario and cross 
reference 

Scenario detail Brief rationale 

decrease in their response 

11 

Vedolizumab 300 mg 
Q4W in maintenance 
phase (B.3.5.1.1, page 
139) 

This scenario explored a 
maintenance dose of 300 mg 
Q4W of vedolizumab 

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 

Abbreviations: EQ-5D, 5-dimension EuroQol questionnaire; ITT, intention to treat; NMA, network meta-analysis; 
QW, every week; Q2W, every 2 weeks; Q4W, every 4 weeks; UC, ulcerative colitis. 

The results of the scenario analyses are presented in Table 72 and Table 76 for the TNFi-

naïve and exposed populations, respectively. Regarding the dose escalation scenarios, the 

cost-effectiveness results for adalimumab, golimumab and vedolizumab are presented 

separately in Table 73, Table 74 and Table 75 for the TNFi-naïve patients. The results for 

vedolizumab are presented in Table 77 for the TNFi-exposed population.Overall in both 

populations, results were mainly sensitive to changes in utilities (scenarios 2 and 3). 

Table 72 Biologic-naïve population: scenario analysis 

 Incr. QALYs Incr. costs (£) ICER (£/QALY) 

Base case xxxxxx xxxxxxxxx £8,554.03  

Scenarios    

1 
Change the baseline utility from age-adjusted to fixed 
(B.3.4.5.1, page 137). 

xxxxxx xxxxxxxxx £8,760.18 

2 Use OCTAVE trials utility weights (B.3.4.1, page 134) xxxxxx xxxxxxxxx £15,507.53 

3 Use Swinburn 2012 utility weights (B.3.4.3, page 135) xxxxxx xxxxxxxxx £11,931.99 

4 
Acute exacerbations/emergency surgery from any 
state (B.3.2.2, page 117) 

xxxxxx xxxxxxxxx £8,194.24 

5 
Acute exacerbations/emergency surgery from active 
UC (B.3.2.2, page 117) 

xxxxxx xxxxxxxxx £8,651.84 

6 
No acute exacerbations / emergency surgery (B.3.2.2, 
page 117) 

xxxxxx xxxxxxxxx £8,709.58 

7 Central read NMA results (B.2.9.4, page 96) xxxxxx xxxxxxxxx £9,468.72 

8 Discounting every cycle (B.3.2.2, page 117) xxxxxx xxxxxxxxx £8,606.29 
Abbreviations: EOW, every other week; EW, every week; ICER, incremental cost-effectiveness ratio; Incr, 
incremental; ITT, intention to treat; NMA, network meta-analysis; Q4W, every four weeks; QALY, quality-adjusted 
life year; UC, ulcerative colitits 

Table 73. Biologic naïve population: scenario 9, deterministic results 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx N/A N/A – 

Adalimumab xxxxxx xxxxxxxxxxx – – Dominated 

Golimumab xxxxxx xxxxxxxxxxx – – Dominated 

Infliximab xxxxxx xxxxxxxxxxx – – Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £8,554.03 

Vedolizumab xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £615,056.62 

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year  
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Table 74. Biologic naïve population: scenario 10, deterministic results 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx N/A N/A – 

Adalimumab xxxxxx xxxxxxxxxxx – – Dominated 

Golimumab xxxxxx xxxxxxxxxxx – – Dominated 

Infliximab xxxxxx xxxxxxxxxxx – – Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £8,554.03 

Vedolizumab xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £615,056 

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 

Table 75. Biologic naïve population: scenario 11, deterministic results 

Strategy Total Incremental ICER (£/QALY) fully 

incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx N/A N/A – 

Adalimumab xxxxxx xxxxxxxxxxx – – Dominated 

Golimumab xxxxxx xxxxxxxxxxx – – Dominated 

Infliximab xxxxxx xxxxxxxxxxx – – Dominated 

Vedolizumab xxxxxx xxxxxxxxxxx – – Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £8,554.03 

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 

Table 76 Biologic-exposed population: scenario analysis  

 
Incr. 

QALYs 
Incr. costs 

(£) 
ICER (£ per 

QALY) 

Base -case xxxxxx xxxxxxxxx £10,301.85  

Scenarios    

1 
Change the baseline utility from age-adjusted to fixed 
(B.3.4.5.1, page 137). 

xxxxxx xxxxxxxxx £10,589.16 

2 Use OCTAVE trials utility weights (B.3.4.1, page 134) xxxxxx xxxxxxxxx £18,275.50 

3 Use Swinburn 2012 utility weights (B.3.4.3, page 135) xxxxxx xxxxxxxxx £14,487.42 

4 
Acute exacerbations/emergency surgery from any state 
(B.3.2.2, page 117) 

xxxxxx xxxxxxxxx £9,961.81 

5 
Acute exacerbations/emergency surgery from active UC 
(B.3.2.2, page 117) 

xxxxxx xxxxxxxxx £10,475.41 

6 
No acute exacerbations / emergency surgery (B.3.2.2, page 
117) 

xxxxxx xxxxxxxxx £10,593.24 

7 Central read NMA results (B.2.9.4, page 96) xxxxxx xxxxxxxxx £10,792.84 

8 Discounting every cycle (B.3.2.2, page 117) xxxxxx xxxxxxxxx £10,398.27 

Abbreviations: EOW, every other weeks; EW, every weeks; ICER, incremental cost-effectiveness ratio; Incr, 
incremental; ITT, intention to treat; NMA, network meta-analysis; Q4W, every four weeks; QALY, quality-adjusted 
life year; UC, ulcerative colitits 

Table 77. Biologic prior-exposed population: scenario 11, deterministic results 

Strategy Total Incremental ICER (£/QALY) vs 

conventional 

treatment 

ICER (£/QALY) vs 

tofacitinib QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx N/A N/A N/A £10,301.85 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £10,301.85 N/A 

Vedolizumab xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £84,579.85 Dominated 

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year 
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B.3.8.5 Summary of sensitivity analyses results 

Overall, the sensitivity analysis showed that the economic model results were robust across 

a range of input parameters and assumptions. As in the base-case analysis, the PSA cost-

effectiveness frontier comprised conventional therapy and tofacitinib in both the biologic-

naïve and prior exposed populations. The results of the PSA indicated that tofacitinib had a 

probability of more than 55% of being cost-effective at £20,000 per QALY threshold and a 

probability of over 70% at £30,000 per QALY threshold in the TNFi-exposed group. In the 

TNFi-naïve population, the probability of cost-effectiveness under these thresholds 

increased to 80% and 87% for £20,000 and £30,000 per QALY gained, respectively. The 

thresholds at which tofacitinib was estimated to be the most cost-effective strategy was 

£8,500 for the TNFi-naïve population and £17,250 for the prior TNFi-exposure population. 

The deterministic sensitivity analysis results showed consistent results across the two 

populations: TNFi-naïve and TNFi-exposed. In the comparison with conventional treatment 

the most important driver of cost-effectiveness was the use of the OCTAVE trials EQ-5D 

data for the model health states. The main reason for this change in the ICER was the 

smaller difference between the utlity of active UC and response or remission, in the data 

from the OCTAVE trials compared with the data from Woehl et al. 2008 (158) (base case). 

The reason that serious infection costs had such an impact on the cost-effectiveness results 

is because of the very wide range of the values tested in sensitivity analysis: £700 (lower 

quarter value for soft tissue infection) to £11,000 (upper quarter value for pneumonia or 

sepsis). Furthermore, in the comparison of tofacitinib with conventional treatment, testing the 

two extreme cost values (£6.79 for prednisolone – £300.53 for olansazine) resulted in a 

substantial variation of the ICER. Finally, the 2.5% and 97.5% bounds of the NMA results for 

response in maintenance were important drivers of the cost-effectiveness results because 

they determined treatment continuation.  

B.3.9 Subgroup analysis 

No further subgroups were considered. 

B.3.10 Validation of cost-effectiveness analysis 

Validation of various clinical and economic inputs and assumptions was performed by 

engaging with UK clinical experts, statisticians and health economists as summarised in 

Table 78. 

Table 78 Validation of the de novo cost-effectiveness analysis 

Validation 
performed by 

Format Date(s) Key aspects covered  

(list not exhaustive) 

UK Consultant 
Gastroenterologist 

Continuous 
engagement 
throughout  

ongoing UK treatment pathway, Clinical outcomes 
and clinical data, clinical assumptions, 
UK-specific input parameters 

3x UK Consultant 
Gastroenterologist,  

Advisory 
board 

April 
2018 

Clinical data and data gaps; UK treatment 
pathway, clinical assumptions; model 
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Validation 
performed by 

Format Date(s) Key aspects covered  

(list not exhaustive) 

3x UK Health 
Economists 

meeting structure and assumptions, model health 
states; time on treatment; resource-use, 
costs, and utility estimates  

UK Health 
economics expert as 
external reviewer 

Continuous 
engagement 
throughout 

ongoing Technical model validation and critique of 
model methds, assumptions and inputs, 
and subsequent model reports 

UK statistician as 
external reviewer 

Continuous 
engagement 
throughout 

ongoing Review of SLR outputs, and review and 
critique of the Network Meta-Analysis 
(NMA) feasibility, NMA methods, 
assumptions and analyses, and 
subsequent NMA reports 

Symmetron Ltd  Quality 
control 

April 
2018 

Checked input data against sources, 
reviewed model programming 

B.3.10.1 Clinical validation 

In summary during a UK advisory board meeting clinical and model assumptions were 

validated with clinicians and health economists. They confirmed that the model assumptions 

and predictions were plausible and that the structure of the model reflected clinical practice 

in England and Wales. Furthermore, clinical expert opinion was sought to estimate, validate, 

and guide assumptions pertaining  to the healthcare resource use inputs, as well as on how 

to interpret NICE guidelines for the definition of the treatment strategies.  

With regard to the model methods, the following items were validated. 

OCTAVE study patient population:  
The experts suggested that the OCTAVE study baseline characteristics are well balanced 

and broadly reflect UK practice, although the disease duration is higher than seen in clinical 

practice (6–7yrs for OCTAVE trials vs ~2–4yrs in clinical practice). However, clinicians 

suggested that it appears that the OCTAVE trial patients would better reflect the harder to 

treat patients in clinical practice, who are likely to have failed a series of prior treatments.  

Subgroup analysis by prior TNFi-exposure 
Although the OCTAVE trials were not powered for the stratified subgroups, clinical experts 

suggested that the separation by prior TNFi-exposure is clinically relevant as the patient 

treatment history is an important decision criterion for selecting the most appropriate 

treatment. Clinical experts specifically listed the history and risk of immunogenicity as the 

main limitation of current biologics available for treating ulcerative colitis.  

Time on treatment and discontinuation rates 
When presented with the time on treatment output and average discontinuation rates for 

tofacitinib and biologics from the economic model, clinical experts explained that this is 

reflective of clinical practice, anticipating the vast majority (~80%) of patients to have failed 

or discontinued biologic treatment within the first 2–3 years, and only a few patients would 

maintain the same treatment for longerlonger periods of time, potentially up to 8 years.  
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Monitoring costs applicable to tofacitinib 
The expert panel reflected on the OCTAVE clinical data presented and the draft SmPC, and 

suggested that no additional monitoring would be required in clinical practice that is not 

already in place for immunomodulators, TNFi and vedolizumab treatments. 

Health-state unit costs and resource use, including rate of hospitalisation  
The clinical experts, including a specialist in colonoscopy, confirmed the resource use 

presented by Tsai et al. (148), would be the most reflective in clinical practice, including 

hospitalisation episodes, for active disease, response and remission. However, the experts 

suggested that the cost assumptions (as listed in Table 55) appear to be on the lower end 

for each of the resource items.  

Emergency surgery  
Clinical experts confirmed that acute flares are largely unpredictable and can affect any 

patient regardless of treatment at any time, necessitating emergency surgery.  

Quality of Life  
Both clinicians and health economist’seconomist’s recommended use of Woehl et al. (158) 

within the base case analysis as it has been integrally used in previous NICE technology 

appraisals. The panel felt that a randomised clinical trial setting and the OCTAVE re-

randomisation design are likely to impact placebo EQ-5D values, limiting it’s representation 

of active UC as a proxy, and therefore suggested that OCTAVE data should be used only in 

a scenario. The panel stated, that the overall conclusions are unlikely to change.  

Tofacitinib 10mg twice daily as a maintenance dose  
Clinical experts welcomed the flexibility of the up and down dosing, including interruptions 

without a risk of immunogenicity. The advisers stated that it is reasonable to assume xxx of 

patients may benefit from 10mg twice daily maintenance dosing, as this would be broadly 

reflective of clinical practice based on their experience with current biologic therapies. The 

clinical advisors highlighted that this is unlikely to be limited to patients with prior-TNF-

exposure only, as the whole patient history and risk factors are taken into account when 

deciding on a treatment.  

B.3.10.2 Internal validation of de novo cost-effectiveness analysis 

The analysis builds on methods from previous appraisals and translates effectively the 

clinical trial evidence into the economic model. In appendix M, section M.2 the proportion of 

the cohort in response and remission predicted by the model, was plotted against the NMA 

estimates for response and remission at induction and maintenance phase. Note that the 

maintenance phase rates were calculated as dependent on response at induction. 

B.3.10.3 Quality control 

Several quality control measures were undertaken to validate the model findings included in 

this submission. Internal quality control was undertaken by the developers of the model on 

behalf of the manufacturer. The model results were compared with the MTA 329 model 

(118), and any identified discrepancies were clarified and resolved. A second modeler, not 
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involved in the programming, reviewed the model code and formulae, and conducted 

extreme value analysis to verify the model results. The lead modeler scrutinised the 

programming and references. In addition, the model was critiqued by an external 

independent health economist with a full review of model structure, parameter inputs, and 

core assumptions. 

B.3.11 Interpretation and conclusions of economic evidence 

This was a cost-effectiveness analysis of tofacitinib for the treatment of moderately to 

severely ulcerative colitis, considering two subgroup populations; biologic-naïve and 

biologic-exposed. The analysis was based on a comprehensive evidence review and an 

NMA of the available evidence from randomised clinical trials. The NMA provided evidence 

for the allocation of patients between response, remission, and no-response at 8 weeks; and 

subsequent continuation of response, and remission after 1 year of treatment. 

The structure of the economic model expanded on previous economic evaluations (118) and 

updated the assumptions, where possible, with contemporary evidence from UK sources. 

One of the strengths of the economic analysis is the use of an age-dependent (and gender-

dependent) baseline utility, reflecting the natural decline of patients’ physical and mental 

health due to age and other co-morbidities. Given that the average patient was predicted to 

stay on biologic treatment or tofacitinib for 1–2 years, before discontinuing to conventional 

treatment, a fixed utility over the remaining 40 years would overestimate the accumulated 

model QALY results. 

Furthermore, as part of the update of the input, the economic analysis used evidence from a 

large, UK, retrospective population-based study using the HES database for colectomy rates 

(167). Moreover, the analysis considered serious infections, often associated with the 

immunomodulatory or immunosuppressive effects of biologic treatments. The incidence of 

serious infections in the clinical trials was meta-analysed and used to populate the economic 

model. 

In comparison with previous economic evaluations, the appraisal model generated 

comparable QALY results for patients on biologic treatment: xxxxxXXXXs in the appraisal 

model versus 11 QALYs in Archer et al. (118). The lower total QALYs in the appraisal model 

was attributed to the implementation of the baseline utility; which was lower (0.85 QALYs) 

than what was assumed by Archer et al. (0.87 QALYs in remission) (118).  

The appraisal model generated more costs over lifetime (xxxxxxxxxxxxxxxxxxx) compared 

with the Archer et al. analysis (£74,000 – £97,000) (118). This difference was caused by the 

higher resource use frequency, in particular hospitalisation while in active ulcerative colitis 

(section B.3.3.5). 

In the base-case analysis when evaluating the cost effectiveness of tofacitinib compared 

with the biologic treatments, the lower dose regimens were assumed for maintenance. 

Scenario analysis considered a mixed population receiving 5 mg (xxx) and 10 mg (xxx) 

tofacitinib doses during maintenance. The cost-effectiveness of tofacitinib remained within 

the £20,000 per QALY threshold in both TNFi-naïve and exposed populations. 
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Further scenarios considered higher doses for the biologic treatments; changing both the 

treatment cost and efficacy outcomes for golimumab and vedolizumab, and only cost of 

treatment for adalimumab. The conclusions of the base-case analysis were not changed. 

Finally, an ITT population scenario was considered and the comparison of tofacitinib and 

vedolizumab was presented – being the least confounded by differences in the trial 

populations. In this scenario vedolizumab was dominated by tofacitinib. 

The results of this analysis are expected to be applicable to clinical practice in England and 

Wales. The health state definition was based on Mayo scores, used to identify treatment 

response and continuation in clinical practice. Furthermore, most of the evidence for unit 

costs, resource use, as well as the disease utility weights were obtained from UK sources. 

In conclusion, the results of the economic analysis suggested that, under the £20,000 per 

QALY threshold, tofacitinib was a cost-effective treatment option for patients with moderately 

to severely ulcerative colitis. Deterministic one-way sensitivity analysis, additional scenario 

analysis, and probabilistic sensitivity analysis suggested that the model results were robust 

to input range and assumption changes. 
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Section A: Clarification on effectiveness data 

 

Decision problem 

 

A1. Priority question. The decision problem (company submission [CS] Table 1 p.18) 

states that the population is “people with moderately to severely active ulcerative 

colitis” which is broader than the population specified in the final NICE scope (“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”). We 

assume that this is a semantic inaccuracy, since this description (“people with 

moderately to severely active ulcerative colitis”) has been applied to the final NICE 

scope column within CS Table 1. Please confirm that the decision problem fully 

matches the final NICE scope. If not, please provide a rationale. 

 

A2. Priority question. The trial publication and protocol for the Phase II trial of tofacitinib 

(NCT00787202) does not mention that patients had to be intolerant of, or had an 

inadequate response to conventional therapy or a TNF-alpha inhibitor. Therefore the 

population does not appear to match the final NICE scope. Please clarify the 

population eligibility criteria for this trial. 

 

A3. The proposed position of tofacitinib within the treatment pathway as shown in CS 

Figure 1 p.28 does not appear to match the population and comparators as specified 

in the final NICE scope (that is, ‘conventional therapy without biological treatments’ is 

listed as a comparator in the final NICE scope whereas only ‘conventional therapy in 

combination with a biologic’ is shown as a comparator for tofacitinib in step 2 of 

Figure 1). Please explain this discrepancy. 

 

 

Literature searches 

 

A4. Priority question. Please provide the clinical study report (CSR) for the tofacitinib 

Phase II trial. 

 

A5. Please provide a list of the 137 references excluded from the systematic literature 

review (SLR). 

 

A6. The reference numbers cited in Appendix D.1.2.1 Table 84 p.21 for the included 

publications equate to 96 and not 102. Please explain the discrepancy and provide 

the additional references if any are missing. 
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Clinical effectiveness trials 

 

A7. Priority question. Please provide (in a similar format to CS Table 15 p.54) the 

baseline characteristics of the TNF inhibitor-naïve and TNF inhibitor-experienced 

subgroups in the two OCTAVE Induction trials, the OCTAVE Sustain trial and the 

Phase II trial. Where available, please also provide the baseline characteristics for 

these subgroups for the comparator trials included in each NMA. 

 

A8. Please specify how many UK sites were participating in the Phase II trial of tofacitinib 

(NCT00787202). 

 

A9. Please specify how many of the patients in each of the Phase II (NCT00787202) and 

Phase III (NCT01465763, NCT01465763, and NCT01458574) trials of tofacitinib 

were from the UK. 

 

A10. Table 15 p.54 shows how the patients receiving 15 mg of tofacitinib from the 

OCTAVE Induction trials and who discontinued were assigned to OCTAVE Sustain. 

a. When was the 15 mg treatment of tofacitinib discontinued?  

b. What happened to the patients randomised to this treatment arm until they were 

assigned to OCTAVE Sustain – did they continue with tofacitinib and if so, at 

what dose? 

 

 

Effectiveness outcomes 

 

A11. Please provide the following details about endoscopy reading: 

(a) How many central reading centres were there in each of the Phase II and Phase 

III trials of tofacitinib, and how many readers were there within each centre?  

(b) Were central endoscopy readers blinded? If so, to which patient characteristics? 

(c) Given that Phase II and Phase III trials of tofacitinib involved multiple countries 

and study centres, how was standardisation of endoscopy reading ensured, for both 

local and central reading? 

 

A12. Please provide supporting evidence for the minimal clinically important differences 

(MCID) on the IBDQ scale and the WPAI-UC scale, including a justification for using 

16 points on the IBDQ scale as a threshold for response and 170 points on the IBDQ 

scale as a threshold for remission. 

 

Health-related quality of life outcome 

 

A13. Priority question: The CS states that analysis of change from baseline EQ-5D in the 

OCTAVE Induction 1 and 2 and OCTAVE Sustain trials were conducted using a 

linear mixed-effects model with no imputation for missing data (CS section B.2.4.2 
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Table 16 p.57). The formulas are specified in the CSRs, but no detail is given about 

the process used to select the co-variates or the fit of alternative specifications.  

(a) Please describe and justify the choice of model structure for these analyses.  

(b) Is the final set of covariates clinically plausible? 

 

Adverse events 

 

A14. The CS argues that, being a small molecule, tofacitinib will not have immunogenicity 

but this appears to be based on speculative reasoning and preclinical studies (e.g. as 

described in the Boland et al. paper, ref 92) rather than on evidence from long-term 

safety data. The EMA guideline on “Development of new medicinal products for the 

treatment of ulcerative colitis” states that for new biological therapy trials, one should 

investigate whether binding-antibodies and/or neutralising antibodies are developed 

and the impact of this on the long-term efficacy and safety of the product should be 

investigated (section 8.2 p.12). The CS does not provide any evidence or discussion 

relating to anti-drug antibodies (ADAs) for tofacitinib, either from the company’s 

research programme on ulcerative colitis or that on rheumatoid arthritis. Please 

clarify whether ADAs have been measured in any of the studies on tofacitinib and if 

so please provide the results. 

 

A15. Data on adverse events in the OCTAVE Induction 1 trial CSR appear to show that 

two patients in the tofacitinib arm had severe neutropenia (CSR Table 14.3.4.1.15) 

but this is not obviously reflected in CS Appendix Table 156 p.287. The data for 

neutropenia in the CSR for the OCTAVE Induction 2 trial (CSR Table 14.3.4.1.15) 

also do not seem to match those in the CS (CS Appendix Table 157 p.288). Please 

explain whether this is due to differences in the way adverse events have been 

classified in the CSRs and CS. Additionally, the SmPC reports that tofacitinib may be 

associated with anaemia, neutropenia and lymphopenia, but of these, only anaemia 

is listed as an adverse event in CS Tables 156 to 158. Please clarify how many 

patients in each trial had neutropenia and lymphopenia. 

 

Network meta-analysis (NMA) 

 

A16. Priority question. Please explain why the Phase II trial was considered appropriate 

to be included in the NMA but was not described in the same level of detail as the 

OCTAVE Induction 1 and 2 trials in the CS? 

 

A17. Priority question. It is unclear how the baseline (placebo) response and remission 

are calculated. Please provide the values for meanA and precA used in the 

Multinomial probit model (CS Appendix section D.1.3.4.1 p.244).  Please also include 

the data and priors in WinBUGs format for the Multinomial probit baseline model. The 

replication of this leads to trap error. 
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A18. Priority question. Please provide your rationale for conducting the efficacy analyses 

on the multinomial probit rather than logit scale?  The logit has the advantage that the 

coefficients are more interpretable. 

 

A19. Priority question. We note the presence of closed loops in some of the evidence 

networks. Please provide the results of any inconsistency analysis as part as of the 

standard critique of the NMA as per NICE TSD 4 (“Inconsistency in network of 

evidence based on randomised controlled trials”). 

 

A20. Were there any attempts to adjust efficacy for differential lengths of follow-up in the 

induction and maintenance periods?   

 

A21. Please provide the REsd for the following NMA models to understand the choice of 

model selection: (i) Maintenance for TNF-exposed; (ii) serious infections; and (iii) ITT 

Maintenance. 

 

A22. Please provide further details of the single integrated induction phase meta-

regression model. Only the coefficient of the interaction is provided in section B, no 

further details are forthcoming in CS Appendix D.  Was a similar analysis conducted 

for the safety endpoints?  

 

 

Section B: Clarification on cost-effectiveness data 

 

B1. Priority question: Please explain and justify the simple approach to estimating 

utilities from OCTAVE EQ-5D data for use in scenario analysis (CS Table 49 p.140 

and CS Appendix M Tables 238 and 239 p.427).  

(a) The estimate for the Active UC state is based on a simple mean of baseline 

utility scores from OCTAVE Induction 1 and 2. This neglects data for patients 

with Active UC at week 8, trends between 0, 2 and 8 weeks for patients with no 

response in both arms and difference in baseline utility by trial and patient 

subgroup (Figure 54 and 56 p. 423 CS Appendix M). It also neglects data from 

patients with active disease at the end of OCTAVE Sustain.   

(b) Utility estimates for the response-no-remission and remission health states were 

obtained using an area under the curve (AUC) analysis of EQ-5D data from 

OCTAVE Sustain based on week 52 response/remission status. This presumes 

that the average utility over the year is representative for the health state at the 

end of the year.  Patients may have changed health status during the year.  

 

B2. Priority question: A more appropriate method for analysis of the longitudinal EQ-5D 

data would be to use a mixed model to estimate utility scores at the end of the 

induction and maintenance periods (when clinical response and clinical remission 

were measured) with adjustment for previous utility scores, treatment group, patient 
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subgroup (biologic-naive or prior exposure) and possibly other baseline covariates.  

Please explain why this type of analysis was not used? 

 

B3. Table 38 

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

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

 

B4. It is stated in CS (section B.3.4.1 p.139) and CS Appendices (M.4 p. 422) that an 

analysis of patient level EQ-5D data was conducted to estimate change in EQ-5D 

utility over time, based on the destination health state: “For instance, for remitters at 

week 8 in OCTAVE Induction 1 and 2 trials, the analysis looked back at week 4 and 

at baseline”.  

(a) Is the reference to ‘week 4’ in this sentence an error (elsewhere it is stated that 

EQ-5D was measured at 0, 2 and 8 weeks in the induction trials)?  

(b) Was the analysis conducted with the OCTAVE Sustain trial as well as the 

OCTAVE Induction 1 and 2 trials? 

(c) Please explain the statistical methods used for the analysis and present the 

results.  Did the analysis include any adjustment for co-variates?  If so, how were 

they chosen? What do you mean by the ‘non-responder imputation 

method’?  How did you test for homogeneity in mean EQ-5D results at the end of 

the trial?   

(d) Adjusting for baseline utility as a covariate is more efficient than using change 

from baseline scores (Manca et al. Health Economics 14(5): 487-496).  Was this 

approach considered? If so, please present the results. 

 

B5. Table 49 (CS p.140) reports utility estimates by health state from the OCTAVE trials 

used for scenario analysis in the economic model. Please report a measure of 

variance (standard error or confidence interval) for the active US, response no 

remission, and remission estimates. 

 

B6. Priority question: The ERG is unable to replicate the following scenarios. Please 

provide further clarification on how you conducted these analyses. 

a. ITT population analysis (described in CS section B.3.7.2 p.156) 

b. Tofacitinib maintenance dose (described in CS section B.3.7.2 p.157) 

c. Central read NMA results (CS section B.3.8.4, scenario 7 p.165) 

d. Adalimumab maintenance dose (CS section B.3.8.4, scenario 9 p.165) 

e. Golimumab maintenance dose (CS section B.3.8.4, scenario 10 p.165) 

f. Vedolizumab maintenance dose (CS section B.3.8.4, scenario 11 p.165) 
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Single technology appraisal 

Tofacitinib for moderately to severely active ulcerative colitis [ID1218] 

Dear Jo, 

 

The Evidence Review Group, Southampton Health Technology Assessments Centre 

(SHTAC), and the technical team at NICE have looked at the submission received on 15 

May 2018 from Pfizer. In general they felt that it is well presented and clear. However, the 

ERG and the NICE technical team would like further clarification on the clinical and cost 

effectiveness data (see questions listed at end of letter). 

 

The ERG and the technical team at NICE will be addressing these issues in their reports.  

 

Please provide your written response to the clarification questions by 5pm on Friday 22 

June 2018. Your response and any supporting documents should be uploaded to NICE 

Docs/Appraisals.  

 

Two versions of your written response should be submitted; one with academic/commercial-

in-confidence information clearly marked and one with this information removed. 

 

Please underline all confidential information, and separately highlight information that is 

submitted as commercial in confidence in turquoise, and all information submitted as 

academic in confidence in yellow. 

 

If you present data that are not already referenced in the main body of your submission and 

that are academic/commercial in confidence, please complete the attached checklist for 

confidential information. 

 

Please do not embed documents (PDFs or spreadsheets) in your response because this 

may result in them being lost or unreadable.  

 

If you have any queries on the technical issues raised in this letter, please contact Aminata 

Thiam, Technical Lead (Aminata.thiam@nice.org.uk). Any procedural questions should be 

addressed to Thomas Feist, Project Manager (Thomas.feist@nice.org.uk).  

 

Yours sincerely  

 

Joanna Richardson 

Technical Adviser – Appraisals 

Centre for Health Technology Evaluation 

 

Encl. checklist for confidential information  

https://accounts.nice.org.uk/
https://accounts.nice.org.uk/
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Friday 22nd June 2018 

 

Company response to ERG clarification questions (received 8th June 2018) 
 

Dear Jo, 

 

Thank you for the clarification questions and the opportunity to provide further detail to aid 

the evaluation of our evidence submission. 

 

Within the scope of responding to the ERG questions, Pfizer also conducted two additional 

analyses, which are briefly summarised following this paragraph, with detailed analyses 

within the body of the responses. Please note, although Pfizer provided a robust company 

submission, applying sound methods and assumptions, the intention for providing the 

additional analyses is to address any potential outstanding uncertainty on the tofacitinib 

evidence. As anticipated, the overall conclusions from the CS in terms of comparative 

efficacy and cost-effectiveness remain unchanged.  

 

1. Exclusion of the tofacitinib Phase II study from the efficacy base-case in the network 

meta-analysis, in reference to questions A2 and A16.  

 Compared with the base-case network, results remain unchanged, irrespective of 

inclusion or exclusion from the network of the Phase II trial data for tofacitinib.  

 

2. The provision of an alternative meta-regression model for the OCTAVE Induction and 

Maintenance EQ-5D datasets, in reference to questions A13, B1, B2 and B4. 

 Compared with the OCTAVE EQ-5D data presented in the company submission (CS) 

and used in the economic scenarios as presented in the CS (Table 72 and 76), 

ICERs using EQ-5D derived from the alternative meta-regression model only 

marginally increased the ICER with all deterministic ICERs remaining around or 

below the £20,000 ICER threshold level.  

Pfizer is confident that all questions have been adequately addressed and meet the ERGs 

expectations; nevertheless, please do not hesitate to contact me if you require any further 

information. 

 

Please find below Pfizer’s responses to the ERG’s questions.  

 

In addition, we have also provided various reference documents (see full list below), 

alongside the signed Appendix D (checklist for confidential information). 

 

Sincerely, 

 

Angela Helen Blake 

Head of Health & Value UK 

 

List of additional reference documents: 

 Clinical Study Report (CSR) for the tofacitinib Phase II study 

 Statistical Analysis Plan (SAP) for the OCTAVE induction 1 and 2 and Sustain studies 

 OCTAVE UC Clinical Research Organisation (CRO) Project Charter 

 Post-hoc EQ-5D analysis tables (ID: SCSA3920265) 

 Literature references pack, including 11 supportive references   
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ERG Clarifications including Pfizer Responses 

Section A: Clarification on effectiveness data 

Decision problem 
 

A1. Priority question. The decision problem (company submission [CS] Table 1 p.18) 

states that the population is “people with moderately to severely active ulcerative 

colitis” which is broader than the population specified in the final NICE scope (“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”). We 

assume that this is a semantic inaccuracy, since this description (“people with 

moderately to severely active ulcerative colitis”) has been applied to the final NICE 

scope column within CS Table 1. Please confirm that the decision problem fully 

matches the final NICE scope. If not, please provide a rationale. 

 

Pfizer response: 

Pfizer can confirm that this was a semantic inaccuracy in Table 1, page 18 of the CS, 

transcribed from the last version of the NICE draft scope. Pfizer acknowledges that this 

population description includes by definition patients treatment-naïve to conventional 

therapy, and as such would not be fully reflective of Xeljanz’ licence and the final NICE 

scope, nor match the clinical and economic evidence presented in the company submission. 

 

A2. Priority question. The trial publication and protocol for the Phase II trial of tofacitinib 

(NCT00787202) does not mention that patients had to be intolerant of, or had an 

inadequate response to conventional therapy or a TNF-alpha inhibitor. Therefore the 

population does not appear to match the final NICE scope. Please clarify the 

population eligibility criteria for this trial. 

 

Pfizer response: 

For inclusion in the Phase II trial patients had to have moderate to severe ulcerative colitis 

(defined as Mayo score ≥6). Patients were excluded if they were treatment-naïve (without 

previous exposure to treatment). Thus patients were only included if they continued to have 

moderate to severe disease despite previous treatment. The full lists of inclusion and 

exclusion criteria for the Phase 2 are listed in Appendix A – Tofacitinib Phase 2 Inclusion 

and Exclusion Criteriaof this document. 

The distribution of patients by treatment arm listing the proportions of prior failed 

pharmacological treatments at baseline is presented in the Table 1.  
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Table 1 Baseline characteristics tofacitinib Phase II trial - Failed Drug Treatments for Ulcerative Colitis 

Treatment Placebo Tofacitinib BID 

No. of subjects, n (%) 
 

N=48 
0.5mg 
N=31 

3mg 
N=33 

10mg 
N=33 

15mg 
N=49 

Aminosalicylates 14 (29.17) 9 (29.03) 11 (33.33) 8 (24.24) 18 (36.73) 

Immunosuppressants 20 (41.67) 13 (41.94) 12 (36.36) 16 (48.48) 18 (36.73) 

Steroids 15 (31.25) 12 (38.71) 8 (24.24) 5 (15.15) 13 (26.53) 

TNF-i 12 (25) 2 (6.45) 6 (18.18) 6 (18.18) 10 (20.41) 

Source P2 CSR Table 13; N=total number of subjects treated with study treatment; BID = twice daily; TNF-i = Tumour necrosis 

factor inhibitor 

A3. The proposed position of tofacitinib within the treatment pathway as shown in CS 

Figure 1 p.28 does not appear to match the population and comparators as specified 

in the final NICE scope (that is, ‘conventional therapy without biological treatments’ is 

listed as a comparator in the final NICE scope whereas only ‘conventional therapy in 

combination with a biologic’ is shown as a comparator for tofacitinib in step 2 of 

Figure 1). Please explain this discrepancy. 

 

Pfizer response: 

CS Figure 1 p.28 is a flowchart based on current NICE guidelines and clinical practice. It 

shows the clinical pathway for a patient with active ulcerative colitis, which was also 

validated with clinicians at an UK advisory board.  

However, this flowchart is a simplification of the clinical pathway as the treatment of 

ulcerative colitis is dependent on multiple factors, the including patient’s medical 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. 

 

In order to better represent the NICE scope Pfizer has further simplified the flowchart, 

included as Figure 1 within this document. Figure 1 now plainly states that at Step 2 

conventional therapy is maintained and advanced treatments, either biologics or tofacitinib, 

are being added. Furthermore, Pfizer decided to remove the “change of biologic” from Step 

2, which accounted for the consideration of clinicians being able to substitute one biologic for 

another. In addition, the substitution of biologics is deemed a clinical decision and could also 

apply to the “Maintain remission” step. Lastly, although dose titration would still be applicable 

to both biologics and tofacitinib, removal of this detail has also aided the simplification of the 

flowchart.   
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Figure 1 Proposed position of tofacitinib within the treatment pathway for patients with moderately to severely active 
ulcerative colitis, in accordance with NICE recommendations and clinical practice 

 

Literature searches 
 

A4. Priority question. Please provide the clinical study report (CSR) for the tofacitinib 

Phase II trial. 

 

Pfizer response: 

The CSR for tofacitinib Phase II trial (NCT00787202) is provided within this response. 

 

A5. Please provide a list of the 137 references excluded from the systematic literature 

review (SLR). 

 

Pfizer response: 

The full list of the 137 references that were identified during the systematic literature review 

and were subsequently excluded, are listed in Appendix B – List of excluded studies and 

reason for exclusion. In addition, Pfizer have also provided the rationales for exclusion.  

 

A6. The reference numbers cited in Appendix D.1.2.1 Table 84 p.21 for the included 

publications equate to 96 and not 102. Please explain the discrepancy and provide 

the additional references if any are missing. 

 

Pfizer response: 

Pfizer reviewed Table 84 and counted 102 unique references. In order to present the 

information more clearly, Appendix C – List of included studieslists each reference 

separately with its corresponding reference number from the company submission. 
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Although Pfizer did not identify any missing references, we identified one referencing error. 

Reference 211 in the CS wrongly cites Feagan 2014, “Effects of continued vedolizumab 

therapy for ulcerative colitis in week 6 induction therapy nonresponders” (Gastroenterology. 

2014;1: S-590), which is an excluded study. Instead, it should cite Feagan 2014, “Health-

Related Quality of Life in Patients With Ulcerative Colitis After Treatment With Vedolizumab: 

Results From the Gemini 1 Study” (Gastroenterology. 2014; 1: S-590). Both abstracts 

appeared on the same page of the same of conference proceedings and were mixed as a 

result.  

The incorrect reference now appears in the list of excluded studies (Appendix B – List of 

excluded studies and reason for exclusion): 

Feagan BGS, W. Smyth, M. D. Sankoh, S. Parikh, A. Fox, I. Effects of continued 

vedolizumab therapy for ulcerative colitis in week 6 induction therapy nonresponders. 

Gastroenterology. 2014; 1: S-590.  

The correct reference for inclusion should be: 

Brian G. Feagan, Jean-Frederic Colombel, David T. Rubin, Reema Mody, Serap 

Sankoh,Karen Lasch. Health-Related Quality of Life in Patients With Ulcerative Colitis After 

Treatment With Vedolizumab: Results From the Gemini 1 Study. Gastroenterology. 2014; 1: 

S-590. 

Clinical effectiveness trials 
 

A7. Priority question. Please provide (in a similar format to CS Table 15 p.54) the 

baseline characteristics of the TNF inhibitor-naïve and TNF inhibitor-experienced 

subgroups in the two OCTAVE Induction trials, the OCTAVE Sustain trial and the 

Phase II trial. Where available, please also provide the baseline characteristics for 

these subgroups for the comparator trials included in each NMA. 

 

Pfizer response 

Table 2 presents the baseline characteristics by TNFi-naïve and TNFi-exposed subgroups 

for the pooled OCTAVE Induction trials. 

Table 3 presents the baseline characteristics by TNFi-naïve and TNFi-exposed subgroups 

for the OCTAVE Sustain trial.  

Table 4 presents the baseline characteristics by TNFi-naïve and TNFi-failure subgroups for 

the GEMINI 1 RCT (1).  

No publication presents the baseline characteristics for TNFi-naïve and TNFi-exposed 

patients from the ULTRA 2 trial.  

All other trials included in the NMA were conducted in TNFi-naïve populations.  

Unfortunately, data tables on the baseline demographic characteristics by prior treatment 

subgroup from the tofacitinib phase 2 study were not readily available.  
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Table 2 Baseline Demographic and Disease Characteristics of the TNFi-naïve and TNFi-exposed patients in OCTAVE 1 and 2 
trials (pooled) 

 TNFi-naïve patients TNFi-exposed patients 

Characteristic 
Placebo (N = 

104) 

Tofacitinib 
10 mg (N = 

417) 

Placebo (N = 
130) 

Tofacitinib 
10 mg 

(N = 488) 

Male sex, n (%) a xxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx 

Age, years b xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Duration of disease — years b   

Median xxx xxx xxx xxx 

Range xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxxx 

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

Proctosigmoiditis xxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxxx 

Left­sided colitis xxxxxxxxxxxxx 
xxxxxxxxxxxxx

x 
xxxxxxxxxxxx

x 
xxxxxxxxxxxxx

x 

Extensive colitis or pancolitis xxxxxxxxxxxxx 
xxxxxxxxxxxxx

x 
xxxxxxxxxxxx

x 
xxxxxxxxxxxxx

x 

Total Mayo score b,e xxxxxxx xxxxxxx xxxxxxx xxxxxxx 

Partial Mayo score b,e xxxxxxx xxxxxxx xxxxxxx xxxxxxx 

C­reactive protein, mg/litre b   

Median xxx xxx xxx xxx 

Range xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Oral glucocorticoid use at baseline — 
no. (%) b 

xxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx 

Previous treatment failure, n (%) c,f   

TNF antagonist XxX XxX xxxxxxxxxx xxxxxxxxxx 

Immunosuppressant g xxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 

White race, n (%) h xxxxxxxxx xxxxxxxxxx xxxxxxxxxx xxxxxxxxxx 

Weight, kg xxxxxxx xxxxxxx xxxxxxxxx xxxxxxxxx 

Smoking status, n (%) c,i   

Never smoked xxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx 

Current smoker xxxxxxx xxxxxxxx xxxxxxx xxxxxxxx 

Former smoker xxxxxxxxx xxxxxxxxxx xxxxxxxxx xxxxxxxxxx 

Plus–minus values are means ±SD. There were no significant differences between groups within each trial 
unless otherwise noted. 
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. 
Abbreviations: SD, standard deviation; TNFi, tumour necrosis factor inhibitor. 
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Table 3 Baseline Demographic and Disease Characteristics of the TNFi-naïve and TNFi-exposed patients in OCTAVE Sustain 

 TNFi-naïve patients TNFi-exposed patients 

Characteristic 
Placebo (N = 

106) 
Tofacitinib 5 mg 

(N =108) 
Tofacitinib 

10 mg (N =96) 
Placebo (N =92) 

Tofacitinib 
5 mg (N = 90) 

Tofacitinib 
10 mg (N = 100) 

Male sex, n (%) a xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Age, years b xxxxxxxxx xxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxx xxxxxxxxx 

Duration of disease — years b   

Median xxx xxx xxx xxx xxx xxx 

Range xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

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

Proctosigmoiditis xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxxxxx xxxxxxxxxx xxxxxxxxxxxxx 

Left­sided colitis xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxxx 

Extensive colitis or pancolitis xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxx xxxxxxxxxxxxx 

Total Mayo score b,e xxxxxxx xxxxxxx xxxxxxx xxxxxxx xxxxxxx xxxxxxx 

Partial Mayo score b,e xxxxxxx xxxxxxx xxxxxxx xxxxxxx xxxxxxx xxxxxxx 

C­reactive protein, mg/litre b   

Median xxx xxx xxx xxx xxx xxx 

Range xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Oral glucocorticoid use at baseline — no. (%) b xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Previous treatment failure, n (%) c,f   

TNF antagonist XxX XxX XxX xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Immunosuppressant g xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

White race, n (%) h xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Weight, kg xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxx xxxxxxx xxxxxxxxx 

Smoking status, n (%) c,i   

Never smoked xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Current smoker xxxxxxx xxxxxxx xxxxxxx xxxxxxx xxxxxxx x 

Former smoker xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx xxxxxxxxx 

Plus–minus values are means ±SD. There were no significant differences between groups within each trial unless otherwise noted. 
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. 

Abbreviations: SD, standard deviation; TNFi, tumour necrosis factor inhibitor.  
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Table 4 Baseline Demographic and Disease Characteristics of the TNFi-naïve and TNFi-exposed patients in GEMINI 1 
 TNFi-naïve patients TNFi-failure patients 

Characteristics 
Placebo  

(n=76) 

Vedolizumab 

cohort 1 (n=130) 

Vedolizumab 

cohort 2 (n=258) 

Placebo  

(n=63) 

Vedolizumab 

cohort 1 (n=82) 

Vedolizumab 

cohort 2 (n=222) 

Age, y, mean ± SD 40.5 ± 11.7 39.7 ± 13.1 40.6 ± 13.6 41.8 ± 13.1 39.7 ± 12.5 40.2 ± 13.2 

Male sex, n (%) 47 (62) 69 (53) 151 (59) 35 (56) 50 (61) 122 (55) 

Weight, kg, mean ± SD 70.0 ± 18.8 69.2 ± 16.6 72.7 ± 19.4 74.2 ± 16.4 74.9 ± 17.0 75.3 ± 19.8 

BMI, kg/m2, mean ± SD 24.3 ± 5.7 24.1 ± 4.7 25.1 ± 6.2 25.0 ± 4.5 25.6 ± 5.0 25.5 ± 6.1 

Current smoker, n (%) 7 (9) 7 (5) 17 (7) 1 (2) 4 (5) 15 (7) 

Disease duration, y, mean ± SD 6.1 ± 6.4 5.8 ± 5.2 6.4 ± 6.2 8.0 ± 7.6 6.4 ± 5.0 8.0 ± 7.0 

Mayo Clinic score, mean ± SD 8.5 ± 1.5 8.4 ± 1.8 8.5 ± 1.7 8.6 ± 1.9 8.7 ± 1.8 8.6 ± 1.8 

fCal, mg/g, mean ± SD 2714 ± 3408 2357 ± 3595 1493 ± 1980 2196 ± 3256 3008 ± 4270 1306 ± 1604 

Disease localization, n (%)       

Proctosigmoiditis 10 (13) 14 (11) 43 (17) 8 (13) 10 (12) 23 (10) 

Left-sided colitis 35 (46) 66 (51) 99 (38) 20 (32) 19 (23) 76 (34) 

Extensive colitis 7 (9) 14 (11) 33 (13) 9 (14) 10 (12) 24 (11) 

Pancolitis 24 (32) 36 (28) 83 (32) 26 (41) 43 (52) 99 (45) 

Concomitant medications, n (%)       

CS only 28 (37) 42 (32) 98 (38) 27 (43) 30 (37) 81 (36) 

IS only 10 (13) 24 (18) 68 (26) 6 (10) 5 (6) 37 (17) 

CS and IS 16 (21) 31 (24) 33 (13) 8 (13) 13 (16) 33 (15) 

No CS and IS 22 (29) 33 (25) 59 (23) 22 (35) 34 (41) 71 (32) 

Prednisone-equivalent dose, mg, median (min, max) 20.0 (5.0–40.0) 20.0 (2.5–40.0) 20.0 (0.6–80.0) 15.0 (5.0–30.0) 20.0 (5.0–30.0) 20.0 (1.0–176.3) 

Type of TNFi failure, n (%)       

Inadequate response N/A N/A N/A 29 (46) 44 (54) 103 (46) 

Loss of response N/A N/A N/A 26 (41) 32 (39) 83 (37) 

Intolerance N/A N/A N/A 8 (13) 6 (7) 36 (16) 
Source:  Feagan BGR, D. T. Danese, S. Vermeire, S. Abhyankar, B. Sankoh, S. James, A. Smyth, M. Efficacy of Vedolizumab Induction and Maintenance Therapy in Patients With Ulcerative Colitis, Regardless of Prior 

Exposure to Tumor Necrosis Factor Antagonists. Clinical Gastroenterology and Hepatology. 2017;15(2):229-39.e5 

Abbreviations: BMI, body mass index; CS, corticosteroid; fCal, fecal calprotectin; IS, immunosuppressant; N/A; not applicable; SD, standard deviation; TNFi, tumour necrosis factor inhibitor; y, years
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A8. Please specify how many UK sites were participating in the Phase II trial of tofacitinib 

(NCT00787202). 

 

Pfizer response: 

A total of 3 UK sites participated in the Phase II trial (NCT00787202); however, only 2 of the 

sites randomised patients (page 2 of the CSR). 

 

A9. Please specify how many of the patients in each of the Phase II (NCT00787202) and 

Phase III (NCT01465763, NCT01465763, and NCT01458574) trials of tofacitinib 

were from the UK. 

 

Pfizer response: 

Patient enrolment in UK sites for the tofacitinib in ulcerative colitis Phase II and III 

programme is presented in Table 5: 

Table 5 Patient enrolment from UK sites in the tofacitinib in ulcerative colitis trial programme 

Study 

Patients randomized (n) 

Tofacitinib 

0.3mg 

Tofacitinib 

5mg 

Tofacitinib 

10mg 

Tofacitinib 

15mg 

Placebo Total 

Phase II 
(NCT00787202) 

x XxX x x x x 

OCTAVE Induction 1 
(NCT01465763) 

XxX XxX xx x x xx 

OCTAVE Induction 2 
(NCT01458951) 

XxX XxX xx x x xx 

OCTAVE Sustain 
(NCT01458574) 

XxX x x XxX x xx 

Source: A3921063 clinical study report Table 13.2.1.2; A3921094 clinical study report Table 14.1.1.3.4; A3921095 clinical study 

report Table 14.1.1.3.4; A3921096 clinical study report Table 14.1.1.3.3 

A10. Table 15 p.54 shows how the patients receiving 15 mg of tofacitinib from the 

OCTAVE Induction trials and who discontinued were assigned to OCTAVE Sustain. 

a. When was the 15 mg treatment of tofacitinib discontinued?  

b. What happened to the patients randomised to this treatment arm until they were 

assigned to OCTAVE Sustain – did they continue with tofacitinib and if so, at 

what dose? 

 

Pfizer response: 

a. The 15mg BID arm of OCTAVE Induction 1 (Study 1094, NCT01465763) and OCTAVE 
Induction 2 (Study 1095, NCT01458951) were removed by a protocol amendment, dated 
30 November 2012 (OCTAVE Induction 1 CSR, page 72, Protocol Amendment 3; 
OCTAVE Induction 2 CSR, page 72, Protocol Amendment 2). Please note, the study 
initiation dates of the Induction 1 and Induction 2 clinical studies were the 18th of April 
2012 and 21st of June 2012 respectively. 
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b. Patients who were randomized prior to the protocol amendment and who were still active 

in the studies at the time of the protocol amendment continued to receive blinded 

treatment as assigned at baseline for the treatment period. To confirm, patients assigned 

to 15mg BID continued to receive 15mg BID for the remainder of the Induction trial 

period. Please note that the tofacitinib 15 mg BID dose group was removed from the 

original protocol; hence, patients who were assigned to the tofacitinib 15 mg BID dose 

group were not included in the Induction analysis sets.  

 

From both Induction studies, a total of 19 patients were eligible to enter OCTAVE Sustain at 

the end of the Induction studies, which corresponds to the 19 patients presented in Table 15 

of the CS. 

Effectiveness outcomes 

 

A11. Please provide the following details about endoscopy reading: 

(a) How many central reading centres were there in each of the Phase II and Phase 

III trials of tofacitinib, and how many readers were there within each centre?  

(b) Were central endoscopy readers blinded? If so, to which patient characteristics? 

(c) Given that Phase II and Phase III trials of tofacitinib involved multiple countries 

and study centres, how was standardisation of endoscopy reading ensured, for both 

local and central reading? 

 

Pfizer response: 

 

a. Central reading was not advocated in the Phase II study. In this study an appropriately 

trained endoscopist performed the flexible sigmoidoscopy/colonoscopy. The same 

endoscopist was to perform the endoscopy for both baseline and Week 8 visits, if 

possible. When this was not possible, the endoscopist who performed each procedure 

was clearly documented (page 53 of the Phase II CSR). 

 

In all the Phase III studies the video of the endoscopic appearance was read by both the 

study site investigator and a central reader. Central readers for the Phase III studies 

were identified by the Contract Research Organisation (Robarts Clinical Trials) from their 

existing pool of qualified central readers, who had expertise in endoscopic assessments. 

A minimum of four central readers conducted central review activities, based on flexible 

sigmoidoscopy and assessment of the worst severity within the recorded mucosa.  

 

b. Central readers were blinded to site, patient, and visit identifiers (2, 3). To maintain 

masking of central readers, all videos were first reviewed by Robarts Image Services 

personnel (part of the Contract Research Organisation). Procedure IDs were assigned to 

each video during video processing to keep central readers blinded to both subject and 

visit details.  
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c. The local investigators who performed endoscopy were required to be qualified 

gastroenterologists able to conduct endoscopy and interpret the results. The 

investigators underwent training at sign up for trial participation (3). This involved a 

reminder of the Mayo Endoscopic Score, its components and examples of the range of 

scores, as well as the essential elements required to ensure consistency in video capture 

and quality (3). 

 

As outlined above, central readers for the Phase III studies were identified by the 

Contract Research Organisation (Robarts Clinical Trials) and had expertise in 

endoscopic assessments. According to the CRO Project Charter, most central readers 

possessed over 20 years of experience in endoscopic assessment and the treatment of 

inflammatory bowel disease. All were practicing physicians and considered key opinion 

leaders in global IBD trials. None of the central readers were participating site 

investigators for the OCTAVE programme. Central readers were trained to ensure 

consistency in the review, assessment and scoring of endoscopy videos. They were 

provided with copies of study-specific documents for review, including the study 

protocols, a training summary and Mayo Endoscopic Subscore examples. Central 

readers were also provided with two sample endoscopic videos for review, including one 

that illustrated a video that could be assessed for central reading and one that could not. 

If a subscore submitted by a central reader was queried additional reviews by other 

central readers were allowed (2, 3). 

 

A12. Please provide supporting evidence for the minimal clinically important differences 

(MCID) on the IBDQ scale and the WPAI-UC scale, including a justification for using 

16 points on the IBDQ scale as a threshold for response and 170 points on the IBDQ 

scale as a threshold for remission. 

 

Pfizer response: 

The IBDQ is a health related quality of life measure used in both Crohn’s Disease and 

Ulcerative Colitis. It is a 32-item questionnaire, evaluating general activities of daily living, 

specific intestinal function such as bowel habit and abdominal pain, as well as social 

performance, personal interactions, and emotional status. The total IBDQ score ranges from 

32 to 224. For the total score and each domain, a higher score indicates better quality of life. 

 

In 1994, the validity and reliability of the IBDQ was investigated in Crohn’s Disease in the 

large Canadian Crohn’s Relapse Prevention Trial (4). In this trial the IBDQ was validated 

against disease activity measures such as the Crohn’s Disease Activity Index (CDAI). The 

results suggested that an increase in disease activity correlated with decrease in HRQoL as 

measured by the IBDQ. The study suggested that a change of 16 points on the IBDQ 

appeared to have a clinically important impact on health related quality of life. In their follow 

up publication in 1999 Irvine et al clarified that a clinically important mean change in score 

was observed to be a decrease of between 16 and 30 points, which corresponded to a 

relapse using the CDAI or a change in therapy by the attending physician (5). The IBDQ was 
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validated in ulcerative colitis by a group of UK clinicians in 1998 (6). Please note, in other 

ulcerative colitis clinical trials of biologic agents a minimal clinically important difference of 

>16 was also used, such as in the GEMINI I trial for vedolizumab in ulcerative colitis (7). 

 

In the tofacitinib OCTAVE trials a minimal clinically important difference was not specified for 

WPAI-UC, only a change from baseline was recorded, therefore Pfizer has not specified this 

in the company submission either. Pfizer is not aware of any validated MCID for the WPAI 

having been published for ulcerative colitis although there is a suggestion extrapolated from 

Crohn’s Disease that a 7% decrease is a minimal clinically important difference for the WPAI 

(8; 9). 

Health-related quality of life outcome 
 

A13. Priority question: The CS states that analysis of change from baseline EQ-5D in the 

OCTAVE Induction 1 and 2 and OCTAVE Sustain trials were conducted using a 

linear mixed-effects model with no imputation for missing data (CS section B.2.4.2 

Table 16 p.57). The formulas are specified in the CSRs, but no detail is given about 

the process used to select the co-variates or the fit of alternative specifications.  

(a) Please describe and justify the choice of model structure for these analyses.  

(b) Is the final set of covariates clinically plausible? 

 

Pfizer response for a) and b): 

Pfizer have provided the statistical analysis plans (SAPs) for the ERG’s review within this 

response. All three SAPs are to be treated as commercial in confidence.  

As detailed within the SAPs the statistical models were pre-specified in order to analyse the 

change from baseline EQ-5D.  

XxxxXXXXXXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxXxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxXxxxXXXXXXxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxXxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxXxxxxxxxxxxxxxxxxxXxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

 

For details of model fit and the significance levels of covariates in the linear mixed-effects 

model for OCTAVE Induction 1, OCTAVE Induction 2 and OCTAVE Sustain, please see 

Table 265a.7.3, Table 265a.7.4 and Table 265a.7.5 in the provided reference document 

Post-Hoc OCTAVE EQ-5D analysis tables (ID SCSA3920265) [CiC], respectively. 

Adverse events 
 

A14. The CS argues that, being a small molecule, tofacitinib will not have immunogenicity 

but this appears to be based on speculative reasoning and preclinical studies (e.g. as 

described in the Boland et al. paper, ref 92) rather than on evidence from long-term 

safety data. The EMA guideline on “Development of new medicinal products for the 

treatment of ulcerative colitis” states that for new biological therapy trials, one should 

investigate whether binding-antibodies and/or neutralising antibodies are developed 

and the impact of this on the long-term efficacy and safety of the product should be 

investigated (section 8.2 p.12). The CS does not provide any evidence or discussion 

relating to anti-drug antibodies (ADAs) for tofacitinib, either from the company’s 

research programme on ulcerative colitis or that on rheumatoid arthritis. Please 

clarify whether ADAs have been measured in any of the studies on tofacitinib and if 

so please provide the results. 

 

Pfizer response: 

Pfizer can confirm that anti-drug antibodies were not measured for tofacitinib in the OCTAVE 

trials. However, the EMA’s ‘Guideline on the development of new medicinal products for the 

treatment of Ulcerative Colitis’ quoted in the ERG clarification question does state in Section 

8.2 that ‘the administration of new biologicals (e.g., cytokines, anti-cytokines, monoclonal 

antibodies) may trigger the development of antibodies. Therefore, whether binding-

antibodies and/or neutralising antibodies against these products are developed and the 

impact of this on the long-term efficacy and safety of the product should be investigated.’  

It should be noted that this is a specific recommendation for biological therapies and 

therefore does not apply to tofacitinib.  

By definition a biologic is manufactured in a living system such as a microorganism, or plant 

or animal cells. Most biologics are very large, complex molecules or mixtures of molecules, 

typically >1kDA, with an extracellularly mode of action.  

In contrast, tofacitinib is a chemically synthesized small molecule that works intracellularly, 

and has a molecular weight of ~ 500Da.  

 

Immunogenicity describes the phenomenon specific to protein-based therapeutics, where 

recombinant proteins or monoclonal antibodies are recognized as antigens, stimulating a 
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humoral or cell-mediated immune response. Anti-drug antibodies to biological therapies can 

lead to the formation of multivalent immune complexes with the target drug, leading to rapid 

drug clearance and/or inactivation of the drug, with a consequential loss of therapeutic 

response (10). In gastroenterology, this is mitigated either by the addition of thiopurines or 

by significantly increasing the dose of the biological agent. Therefore, clinicians in 

gastroenterology measure serum drug levels in their patients receiving biologics who have 

lost their initial response to therapy in order to optimise their treatment.  

As cited in the tofacitinib clinical submission Section B.2.12, pharmacokinetic and 

pharmacodynamic evidence for tofacitinib from the OCTAVE open-label, long term extension 

trial, showed that the plasma concentration of tofacitinib reaches steady state within 24 

hours of the start of therapy, and remains stable over the course of maintenance treatment 

(11). Within dosing groups, small variations in plasma concentration at 52 weeks did not 

correlate with changes in remission status and no loss of efficacy due to low plasma 

concentration was identified. This suggests that although some patients do lose response to 

treatment with tofacitinib over time it is not due to drug clearance and low serum levels, i.e. 

the documented consequences of immunogenicity.  

 

Therefore, given what is known about the phenomenon of immunogenicity as it relates to 

biologics, such as large proteins, it is reasonable to conclude that tofacitinib will not be 

subject to immunogenicity. This view has been widely accepted by the clinical and scientific 

community, and cited in multiple independent expert review articles (12, 13, 14).  

 

A15. (Part 1) Data on adverse events in the OCTAVE Induction 1 trial CSR appear to 

show that two patients in the tofacitinib arm had severe neutropenia (CSR Table 

14.3.4.1.15) but this is not obviously reflected in CS Appendix Table 156 p.287. The 

data for neutropenia in the CSR for the OCTAVE Induction 2 trial (CSR Table 

14.3.4.1.15) also do not seem to match those in the CS (CS Appendix Table 157 

p.288). Please explain whether this is due to differences in the way adverse events 

have been classified in the CSRs and CS.  

(Part 2) Additionally, the SmPC reports that tofacitinib may be associated with 

anaemia, neutropenia and lymphopenia, but of these, only anaemia is listed as an 

adverse event in CS Tables 156 to 158. Please clarify how many patients in each trial 

had neutropenia and lymphopenia. 

 

Pfizer response to Part 1: 

Treatment emergent adverse events (TEAEs) and routine laboratory values were reported 

differently in the OCTAVE trials. Investigators were required to report AEs as they emerged 

throughout the studies providing they satisfied certain criteria for reporting (A3921094 and 

A3921095 protocols).  

In the CS Appendix tables 156 and 157, the treatment emergent adverse events reported 

are for those that had an incidence of >2%. According to MedDRA preferred terms, 

confirmed neutropenia would fall under the ‘Blood and Lymphatic System Disorders’ System 

Organ Class, but the incidence of confirmed neutropenia in both Induction 1 and 2 studies 
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did not reach 2% therefore has not been included in these tables. The incidence rates for 

treatment emergent adverse events in the induction cohort for tofacitinib 10 mg was 2.6% for 

anaemia, 0.3% for lymphopenia and 0% for neutropenia Table 6. 

 

Laboratory values, however, were reported separately to TEAEs. In the CSRs for Induction 1 

and Induction 2, Tables 14.3.4.1.15 presents the number of patients reporting changes in 

ANC over 8 weeks (without regard to baseline abnormalities) in categories defined as: 

 Mild = absolute neutrophil count: 1.5 to <2; 

 Moderate = absolute neutrophil count: 1 to <1.5; 

 Severe = absolute neutrophil count: 0.5 to < 1; 

 Potentially life threatening = absolute neutrophil count: < 0.5. 

 

Based on the above ANC counts the Induction protocols set out the monitoring and 

discontinuation rules (A3921095 protocol Appendix 3. Guidelines for Monitoring and 

Discontinuations): 

1. The following laboratory abnormalities require monitoring and re-testing ideally within 

3-5 days: 

 Absolute neutrophil counts <1.2 x 109/L (<1200/mm3). 

2. Treatment with CP-690,550 (tofacitinib) will be discontinued and the subject 

withdrawn from this study for: 

 Two sequential absolute neutrophil counts <0.75 x 109/L (<750/mm3). 

For Induction 1, predominantly cases of mild/moderate neutropenia were observed for both 

tofacitinib 10 mg and placebo. Two cases of severe neutropenia were recorded at week 8 for 

tofacitinib 10 mg (CSR Table 51). However, no cases led to additional monitoring and/or 

discontinuation as per protocol requirement (CSR Table 62). 

 

Similarly, for Induction 2, predominantly cases of mild/moderate neutropenia were observed 

for both tofacitinib 10 mg and placebo (CSR Table 51). However, no cases led to additional 

monitoring and/or discontinuation as per protocol requirement (CSR Table 62). 

 

Pfizer response to Part 2: 

The Summary of Product Characteristics for Xeljanz (tofacitinib) lists anaemia (common), 

lymphopenia and neutropenia (uncommon) as adverse drug reactions (ADR). It should be 

noted that these ADRs reflect the extensive clinical trial programme for rheumatoid arthritis, 

as well as ulcerative colitis. 

 

The reported incidence of lymphopenia, anaemia and neutropenia for the ulcerative colitis 

Phase 2 and Phase 3 Induction studies is listed in Table 6.   
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Table 6 Proportions and Incidence Rates for Lab Related Treatment Emergent Adverse Events 

Type Tofacitinib 10 mg Placebo % Diff (95% CI) 

N n (%) N n (%) 

Anaemia 938 24 (2.6%) 282 10 (3.5%) -1.0 (-3.86, 1.14) 

Lymphopenia 938 3 (0.3%) 282 1 (0.4%) -0.0 (-1.52, 0.71) 

Neutropenia 938 0 282 0 0.0 (0.00,0.00) 

Source: EMA submission Table 14.2.16.c1 

Network meta-analysis (NMA) 
 

A16. Priority question. Please explain why the Phase II trial was considered appropriate 

to be included in the NMA but was not described in the same level of detail as the 

OCTAVE Induction 1 and 2 trials in the CS? 

 

Pfizer response: 

Please also consider Pfizer response to ERG question A2 of this document, in conjunction to 

this question. 

 

The Phase II trial of tofacitinib in ulcerative colitis was a small dose finding study, involving 

194 patients in total, of whom only 33 received the licensed dose, 10 mg twice daily. The 

submission focussed on describing the larger phase III studies due to space constraints. The 

phase II trial publication met the inclusion criteria for the NMA, and was therefore included in 

the analysis, but is described only briefly in section B.2 of the CS. 

 

A summary of the Phase II study is provided in Appendix D – Tofacitinib Phase II study 

summary 

 

Results in the Phase II study tofacitinib 10 mg group were consistent with the results of the 

OCTAVE Induction 1 and 2 trials. The primary endpoint of clinical response at 8 weeks was 

achieved by 61% of patients (20/33) receiving tofacitinib 10 mg, similar to the results in 

OCTAVE Induction 1 (central reads, 59.9%; local reads, 60.7%) and 2 (central reads, 55.0%; 

local reads, 58.0%).  

 

As an extension to the ERG question, Pfizer have explored the impact of the Phase II study 

within the network meta-analysis, which demonstrates that results remain unchanged, 

whether or not the Phase II trial for tofacitinib was included or excluded. The results are 

presented in Table 7. 

For ease of comparison, Pfizer also included the Induction base-case NMA results (Table 25 

from page 92 of the CS) in Appendix D – Tofacitinib Phase II study summaryof this 

document.  
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Table 7 Induction phase scenario NMA results excluding tofacitinib phase 2 study (Sandborn et al. 2012) – comparative effects and probabilities of achieving response and remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF vs comparator   

Treatment effect, 

median (95% CrI) 
Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) Absolute probability 

SUCRA 
a 

Probit scale Clinical response Clinical remission Clinical response Clinical remission Clinical response Clinical remission 
 

TNFi-naïve subgroup (random effects) 

PBO 
   

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg 
xxxxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx   

xxxxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxxxxx

x 
xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx

x 
xxxxx 

ADA 

160/80/40 mg b 
xxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c 
xxxxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d 
xxxxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxx xxxxx 

TNFi-exposed subgroup (fixed effect) 

PBO 
   

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxx 

TOF 10 mg 
xxxxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx   xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

ADA 

160/80/40 mg b 
xxxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxx

x 

xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

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. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour 

necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab  
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A17. Priority question. It is unclear how the baseline (placebo) response and remission 

are calculated. Please provide the values for meanA and precA used in the 

Multinomial probit model (CS Appendix section D.1.3.4.1 p.244).  Please also include 

the data and priors in WinBUGs format for the Multinomial probit baseline model. The 

replication of this leads to trap error. 

 

Pfizer response: 

The baseline placebo response and remission were not calculated manually. The baseline 

model, as given in TSD5 and shown in Appendix D.1.3.4.1, estimates the baseline 

probability of non-response (on the probit scale), based on the number of patients in non-

response in the placebo arm of each study including placebo. This is then inputted as 

baseline risk into the probit model and used to anchor all the estimations. 

The meanA and precA used in each probit model are shown in the Table 8. 

Table 8 Summary of the meanA and precA values per multinomial probit model 

Phase Population Scenario meanA precA 

Induction 
 

TNFi-naive 

Base case xxxxx xx 

SA excluding Asian studies xxxxx x 

SA using centrally read endoscopy xxxxx xx 

TNFi-
exposed 

Base case xxxxx x 

SA using centrally read endoscopy xxxxx x 

SA using TNF failure only xxxxx x 

Overall ITT SA using overall ITT populations xxxxx xx 

Maintenance 
 

TNFi-naive 

Base case xxxxx x 

SA excluding Asian studies xxxxx x 

SA using centrally read endoscopy xxxxx x 

TNFi-
exposed 

Base case xxxxx xxx 

SA using centrally read endoscopy xxxxx xxx 

SA using TNF failure only xxxxx xxxx 

Overall ITT 
SA using overall ITT populations 
from re-randomised responder trials 
only 

xxxxx x 

Please note; Pfizer did not experience any trap errors for the multinomial probit baseline 

model. The data and initial values used to run the baseline model for each base case 

analysis are provided in Winbugs® format in Appendix E – NMA Winbug code 

 

A18. Priority question. Please provide your rationale for conducting the efficacy analyses 

on the multinomial probit rather than logit scale?  The logit has the advantage that the 

coefficients are more interpretable. 

 

Pfizer response: 
The classification of patients into responders and remitters is based on the Mayo score. The 
Mayo score is measured in a continuous manner in the studies, and patients are then 
classified into the three mutually exclusive categories "no response", "response without 
remission" and "remission" using pre-defined cut-offs.  
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In this situation, a multinomial probit model is more efficient than several independent logit 
models on each category, as it prevents the occurrence of incompatible results across the 
different categories (for example here a predicted proportion of remitters that is greater than 
the predicted proportion of responders). In addition, it allows for the correlations between 
variables to be fully taken into account in the probabilistic sensitivity analysis (PSA), which 
makes the economic model more robust.  

This choice of model follows the recommendation given in TSD2 for such outcomes (15). 
The code used for the analysis are the ones given in this TSD in example 6 (psoriasis 
example on the PASI outcome). This approach is also in line with the analysis undertaken by 
the Assessment Group for Multiple Technology Appraisal 329 (16). Whilst the CS for Single 
Technology Appraisal 342 analysed clinical response and clinical remission separately using 
a binomial likelihood model, the ERG considered the approach to be only partially 
appropriate (17). The ERG stated that these results “should be interpreted with caution, 
because these results were estimated without considering the dependence/correlation 
between response and remission. Ideally, the NMA should take account of the nature of the 
data i.e. ordered categorical. Use of these results in the economic model ignores this 
dependence and would potentially generate inappropriate samples for PSA.” Pfizer agrees 
with this assessment. 

A19. Priority question. We note the presence of closed loops in some of the evidence 

networks. Please provide the results of any inconsistency analysis as part as of the 

standard critique of the NMA as per NICE TSD 4 (“Inconsistency in network of 

evidence based on randomised controlled trials”). 

 

Pfizer response: 
There is one closed loop in the induction networks, made of placebo, infliximab and 

adalimumab, due to the presence of the Mshimesh study comparing infliximab to 

adalimumab directly. The results of the inconsistency assessment for each outcome are 

shown in Table 9. This analysis is independent from the NMA, so the response-remission 

outcomes are analysed independently. No evidence of inconsistency was found. 

Table 9 Results of the inconsistency assessment  

Phase Population Outcome 
measure 

Direct effect of 
infliximab versus 

adalimumab 
(Mshimesh 2017) 

Indirect effect of 
infliximab versus 

adalimumab 
(Bucher method) 

Inconsistency 
test p-value 

Response 
 

TNF naive OR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

Remission TNF naive OR xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

Mucosal healing TNF naive OR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

Serious 
infections 

Overall OR xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

Serious AE Overall OR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

Discontinuations 
due to AE 

Overall OR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

RR xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 
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The closed loops in the maintenance networks are due to the presence of 3-arm trials, which 

are internally consistent by definition. No inconsistency assessment was therefore 

performed, as this method is only applied to independent source of data. 

A20. Were there any attempts to adjust efficacy for differential lengths of follow-up in the 

induction and maintenance periods?   

 

Pfizer response: 
In the induction phase, all studies report results at week 8, except GEMINI1 and PURSUIT-

SC which report results at week 6. No attempt was made to account for this difference in the 

model, because these trials are the only sources of data for vedolizumab and golimumab 

and as such, 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.  

 

A similar phenomenon was observed in the maintenance phase. The only studies reporting 

data at a different time point (54 weeks instead of 52 weeks) are ACT1, PURSUIT-M and 

PURSUIT-J, which are the only sources of data for infliximab and golimumab.  

 

The Assessment Group for MTA 329 did not adjust for differences between trial phase 

duration, nor did the CS for STA 342. The ERG and Appraisal Committee for STA 342 

agreed that the differences were not expected to have an impact on the results. Clinical 

experts consulted during the development of Pfizer’s CS also confirmed that differences in 

the evaluation time-points were negligible and unlikely result in meaningful differences. 

 

A21. Please provide the REsd for the following NMA models to understand the choice of 

model selection: (i) Maintenance for TNF-exposed; (ii) serious infections; and (iii) ITT 

Maintenance. 

 

Pfizer response: 

i. The model fit statistics for the base case maintenance phase analysis of patients with 

prior TNFi exposure are presented in Table 24 of the CS. Here it indicates that the 

random effects model could not be run due to convergence issues, therefore no 

standard deviation (SD) of the random effects (RE) model can be provided. 

ii. For the serious infections RE NMA model the median SD is 

xxxxxxxxxxXxXxxxxxxxxxxxxxx. 

iii. For the ITT maintenance (re-randomised studies only) RE NMA model the median 

SD xxxxxxxxxxXxXxxxxxxxxxxxxx).  
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A22. Please provide further details of the single integrated induction phase meta-

regression model. Only the coefficient of the interaction is provided in section B, no 

further details are forthcoming in CS Appendix D. Was a similar analysis conducted 

for the safety endpoints?  

 

Pfizer response: 

Table 10 presents a full set of results from the random effects single integrated induction 

phase NMA of clinical response and clinical remission. As mentioned in the CS page 95, the 

covariate in the random effects model was −0.365 (95% CrI: −0.547, −0.169) indicating that 

there is a statistically significant difference in effect between patients with and without prior 

TNFi exposure.  

 

As noted in the submission, Pfizer has a number of reservations regarding the integrated 

analysis and thus these results should be interpreted with caution. 

 Underpinning the analysis is the assumption that the placebo effect is the same 

across subgroups, and that the interaction term adjusted the treatment effects of all 

comparators by the same fixed amount. The relative effects of each treatment versus 

other active treatments are also the same in both subgroups and it is unclear whether 

this is supported by the evidence or clinical practice. 

 Results for infliximab and golimumab in the TNFi-exposed subgroup were predicted 

from the data on other drugs in TNFi-exposed patients and from the data on 

infliximab and golimumab in TNFi-naïve patients. In the absence of any trial-based 

observations for infliximab and golimumab in TNFi-exposed patients, there was no 

way to externally validate the NMA outputs for these drugs.   

 The model is relatively weak because gaps in the data (i.e. a lack of data on all 

treatments in both TNFi-exposure subgroups) make it difficult to estimate it properly.  

For example, with evidence available for infliximab and golimumab only in TNFi-

naïve patients, the model struggles to attribute observed differences to the treatment 

effect or the subgroup effect.   

The model was considered reliable enough to check for the significance of the interaction 

covariate, but not considered reliable to produce robust results for each treatment in each 

TNFi-exposure subgroup and was therefore not used in the economic analysis.  

 

No similar analysis was attempted for the safety endpoints because no safety data was 

presented by TNFi-exposure subgroup in the comparator trials.  
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Table 10 Results of single integrated Induction phase NMA with meta-regression – comparative effects and probabilities of achieving response and remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF vs comparator   

Treatment effect, 

median (95% CrI) 
Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) Absolute probability SUCRA a 

Probit scale Clinical response 
Clinical 

remission 
Clinical response 

Clinical 

remission 
Clinical response Clinical remission 

 

TNFi-naïve subgroup (random effects) 

PBO    xxxxxxxxxxxxxxxx Xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx   xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

ADA 

160/80/40 mg b 
xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxx 

TNFi-exposed subgroup (random effects) 

PBO    xxxxxxxxxxxxxxxx xxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxx   xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

ADA 

160/80/40 mg b 
xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxx 

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. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour necrosis factor inhibitor; 
TOF, tofacitinib, VED, vedolizumab. 
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Section B: Clarification on cost-effectiveness data 
 

B1. Priority question: Please explain and justify the simple approach to estimating 

utilities from OCTAVE EQ-5D data for use in scenario analysis (CS Table 49 p.140 

and CS Appendix M Tables 238 and 239 p.427).  

(a) The estimate for the Active UC state is based on a simple mean of baseline 

utility scores from OCTAVE Induction 1 and 2. This neglects data for patients 

with Active UC at week 8, trends between 0, 2 and 8 weeks for patients with no 

response in both arms and difference in baseline utility by trial and patient 

subgroup (Figure 54 and 56 p. 423 CS Appendix M). It also neglects data from 

patients with active disease at the end of OCTAVE Sustain.   

(b) Utility estimates for the response-no-remission and remission health states were 

obtained using an area under the curve (AUC) analysis of EQ-5D data from 

OCTAVE Sustain based on week 52 response/remission status. This presumes 

that the average utility over the year is representative for the health state at the 

end of the year.  Patients may have changed health status during the year.  

 

Pfizer response: 

(a) 

As outlined in Section B.3.10.1 of the CS Pfizer explored the OCTAVE EQ-5D data with 

experts and is was suggested that based on the clinical trial design the OCTAVE EQ-5D 

data for non-responders is likely to be biased. The re-randomisation design of the OCTAVE 

Sustain trial substantially limits the assessment of the active disease EQ-5D utility as all 

patients entering the OCTAVE Sustain trial were required to be OCTAVE induction treatment 

responders. Therefore no non-responder data post week 8 induction phase is available for 

neither tofacitinib nor placebo within a randomised Phase 3 maintenance trial setting. This is 

likely to negatively impact the EQ-5D utility values at the end of OCTAVE Sustain as a true 

reflection of the active UC utility state values.  

In order to use tofacitinib clinical trial data, the experts felt that the clinically most 

representative option was to use the EQ-5D baseline values to inform the active UC health 

state utilities. To further address any uncertainty in interpretation of the OCTAVE EQ-5D 

utility values and to increase comparability with previous NICE technology appraisal in 

moderately to severely ulcerative colitis, Pfizer used Woehl et al 2008 utilities as the base-

case health state values for the economic analyses in the CS.  

 

(b) 

The objective was to populate the model with utility values from the OCTAVE program for 

use in sensitivity analysis, based on the inherent OCTAVE Sustain trial design issues (as 

discussed above). The AUC approach was used to fit the summary statistics obtained from 

the clinical trial within the economic model structure.  

In response to the ERG comments, a regression analysis has been conducted using a linear 

mixed effect model, grouping the patients by efficacy endpoints: 
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 Pooled analysis of OCTAVE 1 and 2 trials 

o Week 8 non-clinical responders 

o Week 8 clinical responders but not clinical remitters 

o Week 8 clinical remitters 

 OCTAVE Sustain trial  

o Week 52 non-clinical responders 

o Week 52 clinical responders but not clinical remitters 

o Week 52 clinical remitters 

 

The model was defined as:  

 

 OCTAVE Induction 1 and 2:  Treatment + Prior treatment with TNFi therapy + 

Corticosteroid use at baseline + Geographic region + Week + Treatment*Week + 

Baseline EQ-5D with subjects as random effect 

 OCTAVE Sustain: EQ-5D Score = Treatment + Induction Treatment + Baseline 

Remission Status + Week + Treatment*Week + Baseline EQ-5D with subjects as 

random effect. 

The results of the regression analysis are presented in the provided reference document 

Post-Hoc OCTAVE EQ-5D analysis tables (ID SCSA3920265) [CiC], Table 265a.7.1 and 

Table 265a7.6 for induction and Table 265a.7.2 and Table 265a.7.7 for maintenance. 

 

However, it is acknowledged that the simplistic, but valid, AUC method and the presented 

regression analysis within this document do not sufficiently address the OCTAVE Sustain re-

randomisation design issue, and as demonstrated in ERG question B2 of this document do 

not alter the overall conclusion to the economic analysis as presented in the CS. As 

mentioned in response to ERG question B1 (a); to further address any uncertainty in 

interpretation of the OCTAVE EQ-5D utility values and to increase comparability with 

previous NICE technology appraisal in moderately to severely ulcerative colitis, Pfizer used 

Woehl et al 2008 utilities as the base-case health state values for the economic analyses in 

the CS.  
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B2. Priority question: A more appropriate method for analysis of the longitudinal EQ-5D 

data would be to use a mixed model to estimate utility scores at the end of the 

induction and maintenance periods (when clinical response and clinical remission 

were measured) with adjustment for previous utility scores, treatment group, patient 

subgroup (biologic-naive or prior exposure) and possibly other baseline covariates.  

Please explain why this type of analysis was not used? 

 

Pfizer response: 

Please see response to B1 for the methods, and Appendix F (Table 265a.7.1 and Table 

265a7.6 for induction and Table 265a.7.2 and Table 265a.7.7 for maintenance) for the 

results of the regression analysis. Alternative methods for the OCTAVE Sustain EQ-5D 

analysis were considered but it was concluded that based on the OCTAVE Sustain trial 

design and the available data, alternative methods were unlikely to lead to different 

conclusions than presented in the CS.  

 

Table 11 presents the results of the regression analysis based on methods the ERG referred 

to in B1 (without the treatment stratification (placebo or tofacitinib)). The EQ-5D scores 

follow a logical direction with the non-clinical response values showing the lowest scores and 

clinical remission showing the highest scores. Overall the OCTAVE Sustain EQ-5D scores 

are higher than the OCTAVE Induction 1 and 2 scores, within each efficacy category.  

Table 11 EQ-5D HRQoL in pooled OCTAVE 1 and 2 and OCTAVE Sustain trials 

Efficacy endpointa 

OCTAVE Induction 1 and 2 

Values at week 8 

OCTAVE Sustain 

Values at week 52 

Nb Adjusted mean (95% CI)c Nd Adjusted mean (95% CI)e 

Non-clinical response xxx xxxxxxxxxxxxxxxxxxxxxxx xx xxxxxxxxxxxxxxxxxxxxxxx 

Clinical response (but not 

clinical remission) 
xxx xxxxxxxxxxxxxxxxxxxxxxx xx xxxxxxxxxxxxxxxxxxxxxxx 

Clinical remission xxx xxxxxxxxxxxxxxxxxxxxxxx xxx xxxxxxxxxxxxxxxxxxxxxxx 
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 

 

The non-clinical response EQ-5D score from OCTAVE Induction 1 and 2 reflects the HRQoL 

of patients who did not respond to treatment at 8 weeks. The non-clinical response EQ-5D 

score from OCTAVE Sustain reflects the HRQoL of patients who responded to treatment at 

8 weeks, but have lost response at some point in the following 52 weeks.  
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Using the results of this regression analysis, Pfizer have conducted two additional scenarios 

in the economic model. For the induction health state utility value (HSUV) and the 

maintenance HSUV we used the response and remission scores at 8 weeks and 52 weeks, 

respectively. Scenarios assumed for the Active UC HSUV: 

1. Pfizer used the non-clinical response EQ-5D score from OCTAVE Induction 1 and 2  

2. Pfizer used the non-clinical response EQ-5D score from OCTAVE Induction 1 and 2 

for induction phase non-responders, and from OCTAVE Sustain for patients who 

responded initially but lost response (discontinued treatment). 

 

In all but one scenario the ICER of tofacitinib against conventional treatment remained at a 

level below £20,000 per QALY. In one instance (Scenario 2; biologic-exposed), the ICER 

was £22,000 per QALY. Based on the OCTAVE trial design, the results should be 

interpreted with caution.  

 

The results of the first scenario are presented in Error! Reference source not found. and 

Error! Reference source not found. for the biologic-naïve and biologic-exposed 

populations, respectively. The ICER of tofacitinib versus conventional therapy was £16,599 

per QALY for the biologic-naïve population and £19,953 per QALY in the biologic-exposed 

population. When compared to tofacitinib, vedolizumab generated an additional QALY of 

xxxxxx with an ICER of £1.16 million per QALY in the biologic-naïve population and an 

additional QALY of xxxxxx with an ICER of £12.8 million per QALY in the biologic-exposed 

population. 

Table 12 Scenario 1 - Biologic-naïve patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxxx xxxxxxxxxxx XxX XxX - £16,599.21 

Adalimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Golimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Infliximab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Tofacitinib xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £16,599.21 N/A 

Vedolizumab xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £1,161,372.77 £1,161,372.77 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib. 

Table 13 Scenario 1 - Biologic-exposed patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxxx xxxxxxxxxxx XxX XxX - £19,953.22 

Adalimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Golimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Infliximab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Tofacitinib xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £19,953.22 N/A 

Vedolizumab xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £12,802,191.16 £12,802,191.16 
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Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib.  
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In the second scenario, for biologic naïve patients (Table 14), the ICER for tofacitinib 

compared with conventional treatment was £18,494 per QALY. Compared with tofacitinib, 

vedolizumab generated a marginal additional xxxxxx QALYs, with an ICER of £1.27 million 

per QALY. 

For biologic-experienced patients (Table 15), the ICER for tofacitinib compared with 

conventional treatment was £22,440 per QALY. Compared with tofacitinib, vedolizumab 

generated a marginal additional xxxxxx QALYs, with an ICER of £20.8 million per QALY. 

Table 14 Scenario 2 - Biologic-naïve patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxxx xxxxxxxxxxx XxX XxX - £18,493.79 

Adalimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Golimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Infliximab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Tofacitinib xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £18,493.79 N/A 

Vedolizumab xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £1,266,535.84 £1,266,535.84 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib. 

Table 15 Scenario 2 - Biologic-exposed patients: full incremental cost-effectiveness results 

Strategy 
Total Incremental ICER (£/QALY) 

fully incremental 

ICER (£/QALY) TOF 

vs comparator QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxxx xxxxxxxxxxx XxX XxX - £22,440.03 

Adalimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Golimumab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Infliximab xxxxxxx xxxxxxxxxxx   Dominated Dominated 

Tofacitinib xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £22,440.03 N/A 

Vedolizumab xxxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxxx £20,825,984.97 £20,825,984.97 

Abbreviations: ICER, incremental cost-effectiveness ratio; N/A, not applicable; QALY, quality-adjusted life year; 

TOF: tofacitinib. 

B3. Table 38 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx.  

Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

 

Pfizer response: 

All patients received 10 mg twice daily for 8 weeks in both OCTAVE Induction studies. If 

patients achieved clinical response in the Induction studies they were enrolled into the 

OCTAVE Sustain maintenance study. If patients had not achieved clinical response at 8 

weeks they had the opportunity to enrol in the open label OCTAVE Open study. Those 

patients entering OCTAVE Open received tofacitinib 10 mg twice daily for a further 8 weeks 
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and were assessed at months 1, 2, 4, 6, 9 and 12, with a four week follow up after last dose. 

Those patients in OCTAVE Open who did not achieve clinical response at 16 weeks were 

withdrawn from the study. Therefore, for all patients continuing beyond 8 weeks in the 

OCTAVE programme, a clinical assessment of response was made at 16 weeks. 

 

It should be noted that current biological treatments also include assessment 

recommendations within their respective Summary of Product Characteristics (SmPC) for 

assessing response to treatment at specific intervals, ranging from 2 weeks to 14 weeks. 

(18, 19, 20, 21). The impact of the different assessment intervals was explored with 

clinicians which stated that patients with moderately to-severely disease would usually be 

seen 4 weeks after starting therapy, and again at 8 weeks and at endoscopic assessment 

between weeks 12-16. However, local variability was acknowledged. Experts emphasised 

that these typical assessment times also apply to conventional therapy and as such are not 

limited to biological therapies. No additional service implications are expected for the 

inclusion of an extended 8 week induction treatment period for tofacitinib within the licence. 

 

B4. It is stated in CS (section B.3.4.1 p.139) and CS Appendices (M.4 p. 422) that an 

analysis of patient level EQ-5D data was conducted to estimate change in EQ-5D 

utility over time, based on the destination health state: “For instance, for remitters at 

week 8 in OCTAVE Induction 1 and 2 trials, the analysis looked back at week 4 and 

at baseline”.  

(a) Is the reference to ‘week 4’ in this sentence an error (elsewhere it is stated that 

EQ-5D was measured at 0, 2 and 8 weeks in the induction trials)?  

(b) Was the analysis conducted with the OCTAVE Sustain trial as well as the 

OCTAVE Induction 1 and 2 trials? 

(c) Please explain the statistical methods used for the analysis and present the 

results.  Did the analysis include any adjustment for co-variates?  If so, how were 

they chosen? What do you mean by the ‘non-responder imputation 

method’?  How did you test for homogeneity in mean EQ-5D results at the end of 

the trial?   

(d) Adjusting for baseline utility as a covariate is more efficient than using change 

from baseline scores (Manca et al. Health Economics 14(5): 487-496).  Was this 

approach considered? If so, please present the results. 

 

Pfizer response: 
(a) Apologies, Pfizer can confirm this is a typographical error and should read week 2 

instead of week 4. 

(b) The analysis was conducted for the OCTAVE Sustain trial only. 

(c) Details on the methods and results of the regression analysis as conducted on the 

OCTAVE EQ-5D index utilities is presented in A13 of this document. A subsequent 

analysis using summary statistics on EQ-5D scores at each visit was used to inform 

the methods in Appendix M4 of the CS. The analysis did not include adjustment for 

covariates.  
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The non-responder imputation approach assumed that subjects with missing 

response outcomes at the end of the trial were presumed non-responders. Therefore, 

their EQ-5D was allocated to the no-response category.  

By homogeneity Pfizer referred to similarity of EQ-5D values, concluded by visual 

inspection of the trends. No formal statistical tests of homogeneity were conducted.  

(d) See response to B1 and B2 

 

B5. Table 49 (CS p.140) reports utility estimates by health state from the OCTAVE trials 

used for scenario analysis in the economic model. Please report a measure of 

variance (standard error or confidence interval) for the active US, response no 

remission, and remission estimates. 

 

Pfizer response: 
Table 16 presents the mean and SD observed at baseline in OCTAVE 1, 2 and Sustain 

trials. The original submission estimated precision across the health state utilities using the 

minimum and maximum values of the averages across the trial arms from OCTAVE Sustain. 

Additional estimates of mean values and variance for each health state are now provided in 

Table 16, which are based on the meta-regression performed in response to question B2. 

 
Table 16 Mean baseline utility and standard deviation from OCTAVE 1, 2 and Sustain trials 

 OCTAVE 1 OCTAVE 2 OCTAVE Sustain 

Tofacitinib 5 mg BID XxX XxX xxxxxxxxxxx 

Tofacitinib 10 mg BID xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx 

Placebo xxxxxxxxxxx xxxxxxxxxxx xxxxxxxxxxx 

 

B6. Priority question: The ERG is unable to replicate the following scenarios. Please 

provide further clarification on how you conducted these analyses. 

a. ITT population analysis (described in CS section B.3.7.2 p.156) 

b. Tofacitinib maintenance dose (described in CS section B.3.7.2 p.157) 

c. Central read NMA results (CS section B.3.8.4, scenario 7 p.165) 

d. Adalimumab maintenance dose (CS section B.3.8.4, scenario 9 p.165) 

e. Golimumab maintenance dose (CS section B.3.8.4, scenario 10 p.165) 

f. Vedolizumab maintenance dose (CS section B.3.8.4, scenario 11 p.165) 

 

 

][.Pfizer response: 

a. The overall ITT population analysis uses the results of the NMA of clinical response and 

clinical remission performed on the overall ITT populations from included studies. 

Results as treatment effects for both induction and maintenance phase analyses are 

presented in Appendix D, Table 106 of the CS. To implement these data in the economic 

model, the biologic-exposed population efficacy parameters (‘EfficacySafety’ tab) were 

modified, along with the relevant anchor and cut-offs (presented in the Table 17). 
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Patients characteristics were manually updated from the ‘PatientsChrs’ tab, to match the 

overall ITT population baseline characteristics from OCTAVE Induction 1 and 2 (Age: 

41.21 years; Male: 59.22%; Patient weight: 73.614 kg). 

Table 17 treatment effect assumptions for the ITT population economic analysis 

Model parameter 
Induction Maintenance 

Median (95% Credible Interval) 

Anchor (PBO) xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx 

Cut-off (z) Remission xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxxx 

  

b. The tofacitinib maintenance dose scenario uses a weighted average of the total efficacy 

and total costs associated with tofacitinib 5 mg (xxx) and tofacitinib 10 mg (xxx). The 

model was run separately for the tofacitinib 5 mg and the 10 mg maintenance dose and 

the weighted average was calculated from the results of those two analyses. Inputs for 

other treatments remained unchanged between model runs. 

Please note that Table 65 (p.151) in the company submission contains an error in the 

Incremental QALY and Costs columns and Table 18 presents the correct values. The 

conclusions however remain unchanged.  

Table 18 Biologic naïve population: tofacitinib xxxxxxx maintenance dose mix 
Strategy Total Incremental ICER (£/QALY) 

fully incremental QALYs Costs (£) QALYs Costs (£) 

Conventional xxxxxx xxxxxxxxxxx XxX XxX - 

Adalimumab xxxxxx xxxxxxxxxxx x x Dominated 

Golimumab xxxxxx xxxxxxxxxxx x x Dominated 

Infliximab xxxxxx xxxxxxxxxxx x x Dominated 

Vedolizumab xxxxxx xxxxxxxxxxx x x Dominated 

Tofacitinib xxxxxx xxxxxxxxxxx xxxxxx xxxxxxxxx £12,627.81 

 

c. The central read NMA results analysis uses the efficacy parameters from the NMA 

sensitivity analyses using central endoscopic sub-score readings from OCTAVE 

Induction 1, OCTAVE Induction 2 and OCTAVE Sustain. Results as treatment effects for 

both induction and maintenance phase analyses are presented in Appendix D, Table 101 

of the CS. To implement these data in the economic model, the efficacy parameters 

were updated in the ‘EfficacySafety’ tabs, along with the relevant anchor and cut-off 

(Table 19), and the model was run for both populations.  

Table 19 Model set up - Central read analysis 

 Model parameter 
Biologic-naïve Biologic-exposed 

Median (95% Credible Interval) 

Induction Anchor (PBO) xxxxxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxx 

Cut-off (z) Remission xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx 

Maintenance Anchor (PBO) xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx 

Cut-off xxxxxxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxxxxx 
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d. The scenario exploring adalimumab mixed maintenance dose can be selected from the 

‘ModelSettings’ tab by selecting “Ada_40mgEOW+EW” in the “Determine maintenance 

treatment” section. This results in the calculation of the cost of adalimumab as the 

weighted average of adalimumab 40 mg EOW (73%) and EW (27%). 

 

e. The maintenance dose of golimumab 100 mg can be selected from the ‘ModelSettings’ 

tab by choosing “GOL_100mg” in the “Determine maintenance treatment” section. This 

results in the selection of the 100 mg maintenance dose for the efficacy calculations in 

‘TransProb’ tab and the drug cost calculations in the ‘Cost_Drug’ tab. 

 

f. The maintenance dose of vedolizumab Q4W can be selected from the ‘ModelSettings’ 

tab by choosing “VED_Q4W” in the “Determine maintenance treatment” section. This 

results in the selection of the 300 mg Q4W maintenance dose for the the efficacy 

calculations in the ‘TransProb’ tab and the drug cost calculations in the ‘Cost_Drug’ tab. 
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Appendix A – Tofacitinib Phase 2 Inclusion and Exclusion Criteria 
 

Linked to ERG Clarification Question A2 

Full inclusion and exclusion criteria as listed on pages 32 to 36 in the Phase II CSR; 

List of inclusion criteria:  

Subjects were required to meet all of the following inclusion criteria to be eligible for 
enrolment into the study: 

1. XxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxXxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
Xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxXXXXXxxxxxxxxxxx
xxxxXXXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxXxxxxxxxxXxxxxxxxX
XXxxxxxxxxxxxxxxxXXXxXxxxxxxxxxxxxxXxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxXXxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxx 
 

List of exclusion criteria: 

Subjects presenting with any of the following were not included in the study: 
1. XxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxx

xxxxxxxxxxxxxxXxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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xxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxXxxxxxxxxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxx
xxxxXxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxx
xxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxXxxxx
xxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxX
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXxxxxxXxxxxxxxxxxXxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxXxx
xxxxxxxXxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxXxxxxxxxxxxxXXXxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxXxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxXxxxx
xxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxXXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxx
xxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxx
xxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxXXXxxxxxxxxxxxxxxxXxxxxXxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxXXxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
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Appendix B – List of excluded studies and reason for exclusion  
Linked to ERG Clarification Question A5 

 

 Reference 
 

Reason for exclusion 

1 W. F. Sandborn, B.     Marano, C.     Strauss, R.     Johanns, J.     Zhang, H.     Guzzo, C.     Colombel, J. F.     Reinisch, W.     Gibson, 
P.     Collins, J.     Jarnerot, G.     Rutgeerts, P; A phase 3 randomized, placebo-controlled, double-blind study to evaluate the safety and 
efficacy of subcutaneous golimumab maintenance therapy in patients with moderately to severely active ulcerative colitis: pursuit-
maintenance. American journal of gastroenterology. 2012. 

Duplicate of included study 

2 .G. R. R. Lichtenstein, P.     Sandborn, W. J.     Sands, B. E.     Diamond, R. H.     Blank, M.     Montello, J.     Tang, L.     Cornillie, F.     
Colombel, J. F.; A pooled analysis of infections, malignancy, and mortality in infliximab-and immunomodulator-treated adult patients 
with inflammatory bowel disease. American Journal of Gastroenterology. 2012 

Study design; narrative 
review 

3 G. J. S. Mantzaris, M.     Archavlis, E.     Petraki, K.     Christidou, A.     Karagiannidis, A.     Triadaphyllou, G; A prospective randomized 
observer-blind 2-year trial of azathioprine monotherapy versus azathioprine and olsalazine for the maintenance of remission of steroid-
dependent ulcerative colitis. American Journal of Gastroenterology. 2004. 

Incorrect interventions; not 
in scope 

4 S. M. M. Wilhelm, K. A.     Rivait, K. N.     Kale-Pradhan, P. B.; A review of infliximab use in ulcerative colitis. Clinical Therapeutics. 
2008. 

Study design; non 
systematic review 

5 W. J. V. A. Sandborn, G.     Reinisch, W.     Colombel, J.     D'Haens, G.     Wolf, D. C.     Kron, M.     Tighe, M. B.     Lazar, A.     
Thakkar, R. B.; Adalimumab induces and maintains clinical remission in patients with moderate-to-severe ulcerative colitis. 
Gastroenterology. 2012 

Duplicate of included study 

6 B. G. S. Feagan, W. J.     Yang, M.     Lomax, K. G.     Lazar, A.     Thakkar, R. B.     Mulani, P. M.     Chao, J; Adalimumab therapy 
reduces hospitalization and Colectomy rates in patientswith Ulcerative Colitis: Data from controlled trials. Inflammatory Bowel Diseases. 
2011. 

Duplicate study with no 
additional data 

7 S. D. Dayanand, P.     Manickam, S.     Williams, F.; An indirect comparisons analysis of TNF inhibitors vs. selective adhesion molecule 
inhibitors in the induction of response in ulcerative colitis. Gastroenterology. 2015. 

Disease severity incorrect 

8 E. D. S. Shah, C. A.     Chong, K.     Melmed, G.; Anti-TNF agents may pose a higher risk of infection than anti-integrin agents in 
treating inflammatory bowel disease. Gastroenterology. 2015 

Study design; non 
systematic review  

9 G. D. Fiorino, S.     Peyrin-Biroulet, L.; Anti-TNF therapy in inflammatory bowel diseases. Clinical Update on Inflammatory Disorders of 
the Gastrointestinal Tract. 2010. 

Study design; narrative 
review 



10 Spring Gardens 
London 

SW1A 2BU 
United Kingdom 

 
+44 (0)300 323 0140 

 

40 | P a g e  
 

 Reference 
 

Reason for exclusion 

10 Z. D. Zhou, C.     Liu, W. X.; Anti-TNF-A therapy about infliximab and adalimamab for the effectiveness in ulcerative colitis compared 
with conventional therapy: A meta-Analysis. Hepato-Gastroenterology. 2015. 

Unable to Access 

11 D. P. T. Jewell, S. C; Azathioprine in ulcerative colitis. Gut. 1972. Disease severity incorrect 

12 K. K. O. Joergensen, I. C.     Goll, G. L.     Lorentzen, M.     Bolstad, N.     Berset, I. P.     Haavardsholm, E. A.     Lundin, K. E.     Mork, 
C.     Kvien, T. K.     Jahnsen, J; Biosimilar infliximab (CT-P13) is not inferior to originator infliximab: Explorative ibd subgroup-analyses 
in Crohn's disease and ulcerative colitis from the nor-switch trial. Gastroenterology. 2017. 

Disease severity incorrect 

13 G. L. O. Goll, I. C.     Jorgensen, K. K.     Lorentzen, M.     Bolstad, N.     Haavardsholm, E. A.     Lundin, K. E. A.     Mork, C.     Jahnsen, 
J.     Kvien, T. K; Biosimilar infliximab (CT-P13) is not inferior to originator infliximab: Results from a 52-week randomized switch trial in 
Norway. Arthritis and Rheumatology. 2016. 

Disease severity incorrect 

14 D. B. Laharie, A.     Branche, J.     Allez, M.     Bouhnik, Y.     Filippi, J.     Zerbib, F.     Nachury, M.     Savoye, G.     Moreau, J.     
Delchier, J.     Ricart, E.     Cosnes, J.     Lopez-Sanroman, A.     Dewit, O.     Carbonnel, F.     Bommelaer, G.     Coffin, B.     Van 
Assche, G.     Esteve, M.     Faarkila, M.     Perez, A.     Mary, J.     Colombel, J.     Lemann, M; Ciclosporin versus infliximab in acute 
severe ulcerative colitis refractory to intravenous steroids: A randomized study. Journal of Crohn's and Colitis. 2011. 

Outcomes out of scope 

15 D. B. Laharie, A.     Branche, J.     Allez, M.     Bouhnik, Y.     Filippi, J.     Zerbib, F.     Savoye, G.     Nachury, M.     Moreau, J.     
Delchier, J. C.     Cosnes, J.     Ricart, E.     Dewit, O.     Lopez-Sanroman, A.     Dupas, J. L.     Carbonnel, F.     Bommelaer, G.     
Coffin, B.     Roblin, X.     Van Assche, G.     Esteve, M.     Farkkila, M.     Gisbert, J. P.     Marteau, P.     Nahon, S.     De Vos, M.     
Franchimont, D.     Mary, J. Y.     Colombel, J. F.     Lemann, M.; Ciclosporin versus infliximab in patients with severe ulcerative colitis 
refractory to intravenous steroids: A parallel, open-label randomised controlled trial. The Lancet. 2012. 

Outcomes out of scope 

16 F. C. Balzola, G.     Ho, G. T.     Hoentjen, F.     Russell, R. K; Ciclosporin versus infliximab in patients with severe ulcerative colitis 
refractory to intravenous steroids: A parallel, open-label randomised controlled trial. Inflammatory Bowel Disease Monitor. 2013 

Study design; summary of 
published trial report 

17 D. L. A. B. J. Branche; Ciclosporine versus infliximab in patients with severe ulcerative colitis refractory to intravenous steroids: a 
parallel, open-label randomised controlled trial. The Lancet. 2012. 

Duplicate of excluded study 

18 W. F. Sandborn, B.     Marano, C.     Strauss, R.     Johanns, J.     Zhang, H.     Guzzo, C.     Colombel, J. F.     Reinisch, W.     Gibson, 
P.     Collins, J.     Jarnerot, G.     Rutgeerts, P; Clinical response is a meaningful endpoint in ulcerative colitis clinical studies. 
Inflammatory Bowel Diseases. 2012. 

Study design; non RCT 

19 J. G. A. Williams, M. F.     Alrubaiy, L.     Clement, C.     Cohen, D.     Croft, G. P.     Grey, M.     Hutchings, H. A.     Morgan, J. M.     
Rapport, F.     Russell, I. T.     Seagrove, A. C.     Watkins, A.; Comparative clinical effectiveness of infliximab and ciclosporin for acute 
severe ulcerative colitis: Early results from the construct trial.United European Gastroenterology Journal. 2014. 

Disease severity incorrect, 
acute severe colitis 
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 Reference 
 

Reason for exclusion 

20 A. M. Yoshida, T.     Ueno, F.     Kanoshima, K.     Shirai, M.     Morikawa, Y.     Endo, Y. Comparative effectiveness of calcineurin 
inhibitors and biologics for inducing mucosal healing in patients with ulcerative colitis: A network meta-analysis. American journal of 
gastroenterology. 2015.  

Incorrect interventions; not 
in scope 

21 J. G. A. Williams, M. F.     Alrubaiy, L.     Clement, C.     Cohen, D.     Grey, M.     Hilton, M.     Hutchings, H. A.     Longo, M.     Morgan, 
J. M.     Rapport, F. L.     Seagrove, A. C.     Watkins, A. Comparison Of iNfliximab and ciclosporin in STeroid Resistant Ulcerative 
Colitis: Pragmatic randomised trial and economic evaluation (CONSTRUCT). 2016. Health Technology Assessment 

Incorrect interventions; not 
in scope 

22 E. V. S. Loftus, S.     Ramachandran, P.     Yang, Z.     Guo, C. Y.     Gasink, C. Comparison of rates of active tuberculosis infection in 
the phase 2 and 3 clinical trial programs for anti-IL12/23 and anti-TNFs. 2017. Gastroenterology 

Mixed population with no 
usable data 

23 B. S. Feagan, M.     Thakkar, R.     Lazar, A.     Yang, M.     Macaulay, D.     Chao, J.     Sandborn, W. J. Effect of adalimumab dose 
escalation on hospitalization risk in patients with moderately to severely active ulcerative colitis. 2015. American Journal of 
Gastroenterology 

Study design; single arm 

24 J. F. J. Colombel, B.     Sandborn, W. J.     Feagan, B.     Peyrin-Biroulet, L.     Eichner, S. F.     Robinson, A. M.     Mostafa, N. M.     
Zhou, Q.     Thakkar, R. B. Effects of concomitant immunomodulators on the pharmacokinetics, efficacy and safety of adalimumab in 
patients with Crohn's disease or ulcerative colitis who had failed conventional therapy. 2017. Alimentary Pharmacology and 
Therapeutics 

Study design; narrative 
review 

25 B. G. S. Feagan, W.     Smyth, M. D.     Sankoh, S.     Parikh, A.     Fox, I. Effects of continued vedolizumab therapy for ulcerative colitis 
in week 6 induction therapy nonresponders. 2014. Gastroenterology 

Study design; non-RCT 

26 B. S. Feagan, W. J.     Smyth, M.     Sankoh, S.     Parikh, A.     Fox, I. Effects of continued vedolizumab therapy for ulcerative colitis in 
week 6 induction therapy nonresponders. 2014. Journal of Crohn's and Colitis 

Duplicate of excluded study 

27 O. X. Adedokun, Z.     Marano, C.     Strauss, R.     Zhang, H.     Johanns, J.     Ford, J.     Zhou, H.     Davis, H.     Colombel, J. F.     
Reinisch, W.     Feagan, B.     Rutgeerts, P.     Sandborn, W. Effects of immunomodulators on the pharmacokinetics and efficacy of 
golimumab in patients with moderately to severely active ulcerative colitis: results from phase 2/3 pursuit-SC induction and maintenance 
studies. 2013. American journal of gastroenterology. 

Outcomes out of scope 

28 E. K. Gavalas, J.     Stergiopoulos, C.     Zavos, C.     Gisakis, D.     Nikolaidis, N.     Giouleme, O.     Chatzopoulos, D.     Kapetanakis, 
N. Efficacy and safety of infliximab in steroid-dependent ulcerative colitis patients. 2007. Hepato-Gastroenterology 

Study design; non 
randomised 

29 W. J. S. Sandborn, B. E.     D'Haens, G.     Vermeire, S.     Schreiber, S.     Danese, S.     Panes, J.     Feagan, B. G.     Reinisch, W.     
Niezychowski, W.     Friedman, G.     Lawendy, N.     Yu, D.     Woodworth, D.     Mukherjee, A.     Healey, P.     Zhang, H.     Su, C. 
Efficacy and safety of oral tofacitinib as induction therapy in patients with moderate-to-severe ulcerative colitis: Results from 2 phase 3 
randomised controlled trials. 2016. Journal of Crohn's and Colitis 

Duplicate study with no 
additional data 
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 Reference 
 

Reason for exclusion 

30 Sandborn W.J., Sands B.E., Danese S., D'Haens G.R., Vermeire S., Schreiber S., Feagan B., Reinisch W., Friedman G., Woodworth 
D., Zhang H., Lawendy N., Niezychowski W., Su C., Panés J. 
Efficacy and safety of oral tofacitinib as maintenance therapy in patients with moderate to severe ulcerative colitis: results from a phase 
3 randomised controlled trial. 2017. 

Duplicate study with no 
additional data 

31 J. Lofland. Efficacy of adalimumab and infliximab for the treatment of moderate to severe ulcerative colitis: Number needed to treat 
analysis of randomized controlled trials. 2012. American Journal of Gastroenterology 

Study design; narrative 
review 

32 A. Parikh. Efficacy of vedolizumab in ulcerative colitis by prior treatment failure in gemini i, a randomized, placebo-controlled, double-
blind, multicenter trial. 2012. Inflammatory Bowel Diseases 

Duplicate of included study 

33 B. G. S. Feagan, C. A.     Melmed, G. Y.     Isaacs, K.     Lasch, K.     Rosario, M.     Green, A.     Abhyankar, B. 
Efficacy of vedolizumab with and without continued immunosuppressant use in GEMINI 1 and GEMINI 2. 2015. United European 
Gastroenterology Journal 

Duplicate study with no 
additional data 

34 J. D. R. Lewis, W.     Bressler, B.     Parikh, A.     Yang, H.     Rosario, M.     Roseth, A.     Danese, S.     Feagan, B. G.     Sands, B. E.     
Ginsburg, P.     Dassopoulos, T.     Xu, J.     Wyant, T. Faecal calprotectin reductions in patients achieving mucosal healing with 
vedolizumab induction therapy in GEMINI 1. 2016. Journal of Crohn's and Colitis 

Outcomes out of scope 

35 J. R. Lewis, W.     Bressler, B.     Parikh, A.     Yang, H.     Rosario, M.     Roseth, A.     Danese, S.     Feagan, B. G.     Sands, B. E.     
Ginsburg, P.     Dassopoulos, T.     Xu, J.     Wyant, T. Fecal calprotectin reductions in patients with mucosal healing during 
vedolizumab induction therapy in GEMINI 1. 2016. Gastroenterology 

Outcomes out of scope 

36 S. A. Kedia, V.     Makharia, G. K. Golimumab for moderately to severely active ulcerative colitis. 2016. Expert Review of Clinical 
Pharmacology 

Study design out of scope 

37 W. V. A. Sandborn, G.     Reinisch, W.     Colombel, J. F.     D'Haens, G.     Wolf, D.     Kron, M.     Tighe, M.     Lazar, A.     Thakkar, R. 
Induction and maintenance of clinical remission by adalimumab in patientswith moderate-to-severe Ulcerative Colitis. 2011. 
Inflammatory Bowel Diseases 

Duplicate study with no 
additional data 

38 G. H. Jarnerot, E.     Friis-Liby, I.     Blomquist, L.     Karlen, P.     Granno, C.     Vilien, M.     Strom, M.     Danielsson, A.     Verbaan, H.     
Hellstrom, P. M.     Magnuson, A.     Curman, B. Infliximab as rescue therapy in severe to moderately severe ulcerative colitis: A 
randomized, placebo-controlled study. 2005. Gastroenterology 

Acute disease out of scope 

39 M. S. Radin, S.     Roccatello, D.     Cuadrado, M. J. Infliximab Biosimilars in the Treatment of Inflammatory Bowel Diseases: A 
Systematic Review. 2017. BioDrugs 

Disease severity incorrect 

40 T. S. Ochsenkuhn, M.     Goke, B. Infliximab for acute, not steroid-refractory ulcerative colitis: A randomized pilot study. 2004. European 
Journal of Gastroenterology and Hepatology 

Disease severity incorrect; 
acute 
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 Reference 
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41 A. C. F. Moss, R. J. Infliximab for induction and maintenance therapy for ulcerative colitis. 2006. Gastroenterology Study design out of scope 

42 A. K. Akobeng. Infliximab for induction and maintenance therapy for ulcerative colitis. 2006. Journal of Pediatric Gastroenterology and 
Nutrition 

Study design; summary of 
published trial report 

43 P. S. Rutgeerts, W. J.     Feagan, B. G.     Reinisch, W.     Olson, A.     Johanns, J.     Travers, S.     Rachmilewitz, D.     Hanauer, S. B.     
Lichtenstein, G. R.     de Villiers, W. J.     Present, D.     Sands, B. E.     Colombel, J. F. Infliximab for induction and maintenance therapy 
for ulcerative colitis.[Erratum appears in N Engl J Med. 2006 May 18;354(20):2200]. 2005. New England Journal of Medicine 

Duplicate of included study 

44 F. C. Balzola, G.     Hoentjen, F.     Ho, G. T.     Russell, R. Infliximab in steroid-dependent ulcerative colitis: Effectiveness and 
predictors of clinical and endoscopic remission. 2013. Inflammatory Bowel Disease Monitor 

Study design out of scope 

45 B. E. T. Sands, W. J.     Sandborn, W. J.     Rutgeerts, P. J.     Hanauer, S. B.     Mayer, L.     Targan, S. R.     Podolsky, D. K. Infliximab 
in the treatment of severe, steroid-refractory ulcerative colitis: a pilot study. 2001. Inflammatory Bowel Diseases 

Intervention out of scope; 
single infusion IFX 
treatment 

46 A. D. P. Armuzzi, B.     Lupascu, A.     Fedeli, P.     Leo, D.     Mentella, M. C.     Vincenti, F.     Melina, D.     Gasbarrini, G.     Pola, P.     
Gasbarrini, A. Infliximab in the treatment of steroid-dependent ulcerative colitis. 2004. European Review for Medical & Pharmacological 
Sciences 

Duplicate of included study 

47 A. P. Armuzzi, B.     Lupascu, A.     Fedeli, P.     Leo, D.     Mentella, M. C.     Vincenti, F.     Melina, D.     Gasbarrini, G.     Pola, P.     
Gasbarrini, A. Infliximab in the treatment of steroid-dependent ulcerative colitis. 2004. European review for medical and 
pharmacological sciences 

Duplicate of included study 

48 N. M. Narula, J.     Colombel, J. F.     Leontiadis, G.     Muqtadir, Z.     Reinisch, W. Infliximab or cyclosporine as rescue therapy in 
patients with severe ulcerative colitis refractory to steroids: A systematic review and meta-analysis. 2014. American Journal of 
Gastroenterology 

Study design out of scope 

49 J. G. A. Williams, M. F.     Alrubaiy, L.     Arnott, I.     Clement, C.     Cohen, D.     Gordon, J. N.     Hawthorne, A. B.     Hilton, M.     
Hutchings, H. A.     Jawhari, A. U.     Longo, M.     Mansfield, J.     Morgan, J. M.     Rapport, F.     Seagrove, A. C.     Sebastian, S.     
Shaw, I.     Travis, S. P. L.     Watkins, A. Infliximab versus ciclosporin for steroid-resistant acute severe ulcerative colitis 
(CONSTRUCT): a mixed methods, open-label, pragmatic randomised trial. 2016 
The Lancet Gastroenterology and Hepatology 

incorrect comparator; not in 
scope 

50 G. R. Lichtenstein Is infliximab effective for induction of remission in patients with ulcerative colitis? 2001. Inflammatory Bowel Diseases Study design out of scope 

51 A. F. Parikh, I.     Leach, T.     Xu, J.     Scholz, C.     Patella, M.     Feagan, B. G. Long-term clinical experience with vedolizumab in 
patients with inflammatory bowel disease. 2013. Inflammatory Bowel Diseases 

Incorrect interventions; 
unlicensed dose 
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 Reference 
 

Reason for exclusion 

52 A. L. Parikh, T.     Xu, J.     Feagan, B. Long-Term clinical experience with vedolizumab in patients with mild to moderate ulcerative 
colitis. 2011. American Journal of Gastroenterology 

Incorrect interventions; 
unlicensed dose 

53 E. V. C. Loftus, J. F.     Feagan, B. G.     Vermeire, S.     Sandborn, W. J.     Sands, B. E.     Danese, S.     D'Haens, G. R.     Kaser, A.     
Panaccione, R.     Rubin, D. T.     Shafran, I.     McAuliffe, M.     Kaviya, A.     Sankoh, S.     Mody, R.     Abhyankar, B.     Smythm, M. 
Long-term efficacy of vedolizumab for ulcerative colitis. 2017. Journal of Crohn's and Colitis 

Study design; single arm 

54 E. V. Loftus, Jr.     Colombel, J. F.     Feagan, B. G.     Vermeire, S.     Sandborn, W. J.     Sands, B. E.     Danese, S.     D'Haens, G. R.     
Kaser, A.     Panaccione, R.     Rubin, D. T.     Shafran, I.     McAuliffe, M.     Kaviya, A.     Sankoh, S.     Mody, R.     Abhyankar, B.     
Smyth, M. Long-term Efficacy of Vedolizumab for Ulcerative Colitis. 2017. Journal of Crohn's & colitis 

Duplicate of excluded study 

55 B. K. Feagan, A.     Smyth, M.     Panaccione, R.     Sankoh, S.     Abhyankar, B. 
Long-term efficacy of vedolizumab therapy for ulcerative colitis. 2014. United European Gastroenterology Journal 

Study design; single arm 

56 G. L. J. Goll, K. K.     Sexton, J.     Olsen, I. C.     Bolstad, N.     Lorentzen, M.     Haavardsholm, E. A.     Mork, C.     Jahnsen, J.     
Kvien, T. K. Long-term safety and efficacy of biosimilar infliximab (CT-P13) after switching from originator infliximab: Results from the 
26-week open label extension of a randomized Norwegian trial. 2017 
Arthritis and Rheumatology. Conference: American College of Rheumatology/Association of Rheumatology Health Professionals 
Annual Scientific Meeting, ACR/ARHP 

Population out of scope 

57 P. R. R. Gibson, W.     Sandborn, W.     Feagan, B. G.     Marano, C. W.     Strauss, R.     Johanns, J.     Zhang, H.     Padgett, L.     
Colombel, J. F.     Collins, J.     Rutgeerts, P. J. Long-term safety and efficacy of golimumab in patients with moderately to severely 
active ulcerative colitis: results from the pursuit-SC maintenance study extension. 2014. Gastroenterology. 

Study design; single arm 

58 J. F. P. Colombel, R.     Ghosh, S.     Sandborn, W. J.     Rutgeerts, P.     Hanauer, S.     Van Assche, G.     Reinisch, W.     Peyrin-
Biroulet, L.     Robinson, A. M.     Lau, W.     Huang, B.     Pappalardo, B.     Read, H. A. 
Long-term safety of adalimumab in clinical trials in adult patients with Crohn's disease or ulcerative colitis. 2015. United European 
Gastroenterology Journal 

Study design out of scope 

59 J. J. Gao, X. L. Low-dose infliximab for corticosteroid-refractory ulcerative colitis: impact of number of infusions on efficacy and safety. 
2013. World chinese journal of digestology 

Intervention out of scope; 
Unlicensed dose of IFX 

60 P. R. F. Gibson, B. G.     Sandborn, W. J.     Marano, C.     Strauss, R.     Johanns, J.     Padgett, L.     Collins, J.     Tarabar, D.     
Hebzda, Z.     Rutgeerts, P.     Reinisch, W.. Maintenance of Efficacy and Continuing Safety of Golimumab for Active Ulcerative Colitis: 
PURSUIT-SC Maintenance Study Extension Through 1 Year. 2016. Clinical and Translational Gastroenterology 

Study design; single arm 

61 Z. W. Yang, Q.     Wu, K.     Fan, D. 
Meta-analysis: pre-operative infliximab treatment and short-term post-operative complications in patients with ulcerative colitis 
(Structured abstract). 2010. Alimentary Pharmacology and Therapeutics 

Outcomes out of scope 
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62 G. V. A. D'Haens, G.     Wolf, D.     Sandborn, W.     Colombel, J. F.     Lazar, A.     Kron, M.     Robinson, A.     Thakkar, R.. Mucosal 
healing in ulcerative colitis patients with week 8 response to adalimumab: Subanalysis of ultra 2. 2012. Inflammatory Bowel Diseases 

Duplicate of included study 

63 W. J. Sandborn. Mucosal healing with infliximab: Results from the active ulcerative colitis trials. 2012. Gastroenterology and Hepatology Study design out of scope 

64 A. G. Amiot, C.     Serrero, M.     Grimaud, J. C.     Peyrin-Biroulet, L.     Zallot, C.     Bigard, M. A.     Filippi, J.     Hebuterne, X.     
Pariente, B.     Nachury, M.     Desreumaux, P.     Roblin, X.     del Tedesco, E.     Buisson, A.     Bommelaer, G.     Stefanescu, C.     
Bouhnik, Y.     Boureille, A.     Trang-Poisson, C.     Altwegg, R.     Marteau, P.     Dray, X.     Carbonnel, F.     Vaysse, T.     Seksik, P.     
Beaugerie, L.     Cosnes, J.     Sokol, H.     Landman, C.     Bourrier, A.     Nancey, S.     Boschetti, G.     Laharie, D.     Poullenot, F.     
Allez, M.     Gornet, J. M.     Baudry, C.     Savoye, G.     Moreau, J.     Vuitton, L.     Koch, S.     Viennot, S.     Aubourg, A.     Picon, L.     
Pelletier, A. L.     Sickersen, G.     Bouguen, G.     Abitbol, V.     Chaussade, S.     Nahon, S.     Winkfield, B.     Brixi-benmansour, H.     
Gincul, R.     Barberis, J. C.     Bonaz, B.     Michiels, C.     Zerbib, F.     de Beauregard, M. B.     Locher, C.     Davin-Couve, S.     
Poirette, A.     Guillem, L.     Stetiu-Mocanu, M.     Philippe, B.     Beorchia, S.     Al Qaddi, J. 
One-year effectiveness and safety of vedolizumab therapy for inflammatory bowel disease: a prospective multicentre cohort study. 
2017. Alimentary Pharmacology and Therapeutics 

Study design out of scope 

65 A. W. Croft, A.     Doecke, J.     Cooley, R.     Howlett, M.     Radford-Smith, G. 
Outcomes of salvage therapy for steroid-refractory acute severe ulcerative colitis: Ciclosporin vs. infliximab. 2013. Alimentary 
Pharmacology and Therapeutics 

Study design out of scope 

66 W. C. Reinisch, J. F.     Feagan, B. G.     Han, C.     Marano, C.     Strauss, R.     Gibson, P.     Sandborn, W. J.     Huyck, S.     Cornillie, 
F.     Rutgeerts, P. Patient-reported outcomes can be used to monitor continuous clinical response in patients with moderately to 
severely active ulcerative colitis treated with golimumab: Results from the pursuit maintenance study. 2015. United European 
Gastroenterology Journal 

Study design out of scope 

67 J. F. S. Colombel, W.     Reinisch, W.     Robinson, A.     Wang, W.     Huang, B.     Lazar, A.     Thakkar, R. 
Patient-reported symptom measures differ in their association with mucosal healing in adults with moderately to severely active 
ulcerative colitis: Results from ultra 1 and 2. 2014. Gastroenterology 

Study design out of scope 

68 M. W. Rosario, T.     Milch, C.     Parikh, A.     Feagan, B.     Sandborn, W. J.     Yang, H.     Fox, I. 
Pharmacokinetic and pharmacodynamic relationship and immunogenicity of vedolizumab in adults with inflammatory bowel disease: 
Additional results from the GEMINI 1 and 2 studies. 2014. Journal of Crohn's and Colitis 

Study design out of scope 

69 J. F. H. Colombel, C.     Reinisch, W.     Feagan, B.     Marano, C.     Strauss, R.     Johanns, J.     Zhang, H.     Gibson, P.     Collins, J.     
Rutgeerts, P.     Sandborn, W. 
Predictive value of patient-reported outcomes to mucosal healing in patients with moderately to severely active ulcerative colitis. 2014. 
Value in Health 

Study design out of scope; 
non RCT 
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Reason for exclusion 

70 B. S. Feagan, W.     Reinisch, W.     Ghosh, S.     Robinson, A.     Lazar, A.     Zhou, Q.     Skup, M.     Thakkar, R. 
Predictors of hospitalization in patients with moderately to severely active ulcerative colitis from ultra 1 and ultra 2. 2014. American 
Journal of Gastroenterology 

Outcomes out of scope 

71  Randomised clinical study: discrepancies between patient-reported outcomes and endoscopic appearance in moderate to severe 
ulcerative colitis. 2015. Alimentary pharmacology & therapeutics 

Duplicate of excluded study 

72 B. S. Jharap, W. J.     Reinisch, W.     D'Haens, G.     Robinson, A. M.     Wang, W.     Huang, B.     Lazar, A.     Thakkar, R. B.     
Colombel, J. F. Randomised clinical study: Discrepancies between patient-reported outcomes and endoscopic appearance in moderate 
to severe ulcerative colitis. 2015. Alimentary Pharmacology and Therapeutics 

Study design; single arm 

73 D. D. H. Wolf, G.     Sandborn, W.     Colombel, J. F.     Assche, G.     Lazar, A.     Zhou, Q.     Robinson, A.     Chao, J.     Thakkar, R.. 
Rate of and response to dose escalation in patients treated with adalimumab for moderately-to-severely active ulcerative colitis: ultra 2 
subanalysis. 2012. Inflammatory bowel diseases. 

Study design; single arm 

74 J. G. Lewis, S.     Sandborn, W.     Van Assche, G.     D'Haens, G.     Lazar, A.     Eichner, S.     Huang, B.     Robinson, A.     Thakkar, 
R. Rates of "patient-defined" remission with adalimumab in patients with ulcerative colitis: Subanalysis of ULTRA 1 and ULTRA 2. 2013. 
Journal of Crohn's and Colitis 

Duplicate study with no 
additional data 

75 A. T. Armuzzi, C.     Panes, J.     Lakatos, P.     Fisseha, N.     Pappalardo, B.. Real-world effectiveness of adalimumab in patients with 
ulcerative colitis. 2016. Journal of Crohn's and Colitis 

Outcomes out of scope 

76 E. V. C. Loftus, J. F.     Previtali, A.     Smyth, M. Response and remission rates with up to 3 years of vedolizumab treatment in patients 
with ulcerative colitis. 2016. Journal of Crohn's and Colitis 

LTE including non-
randomised patients, 
therefore a single ar, study 
and out of scope 

77 Anonymous. Safety and Efficacy of Subcutaneous Golimumab Induction Therapy in Patients with Moderately to Severely Active 
Ulcerative Colitis. 2012. Clinical Advances in Hematology and Oncology 

Duplicate of included study 

78 E. C. Loftus, J. F.     Siegel, C.     Lewis, J.     Abhyankar, B.     Sankoh, S.     Smyth, M.     Milch, C. 
Safety of vedolizumab alone or with concomitant corticosteroids and/or immunosuppressants in patients with ulcerative colitis or 
Crohn's disease. 2014. American Journal of Gastroenterology 

Outcomes out of scope 

79 J. O. Florholmen, G.     Olsen, T.     Rismo, R.     Cui, G.     Christiansen, I. 
Short-and long-term clinical outcomes of infliximab in fulminant ulcerative colitis. Ulcers 

Disease severity incorrect; 
acute 

80 F. C. Balzola, G.     Ho, G. T.     Russell, R. K.. Subcutaneous golimumab induces clinical response and remission in patients with 
moderate to severe ulcerative colitis. 2013. Inflammatory Bowel Disease Monitor 

Based on study design, 
Summary of published trial 
report; 
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81 W. C. Sandborn, J. F.     Yang, M.     Thakkar, R.     Mulani, P.     Chao, J.. Sustained clinical remission of ulcerative colitis is associated 
with greater improvements in quality of life, work productivity and activity. 2011. American Journal of Gastroenterology 

Study design; non-RCT 

82 K. K. O. Jørgensen, I. C.     Goll, G. L.     Lorentzen, M.     Bolstad, N.     Haavardsholm, E. A.     Lundin, K. E. A.     Mørk, C.     
Jahnsen, J.     Kvien, T. K. Switching from originator infliximab to biosimilar CT-P13 compared with maintained treatment with originator 
infliximab (NOR-SWITCH): a 52-week, randomised, double-blind, non-inferiority trial. 2017. Lancet (london, england) 

disease severity incorrect 

83 S. V. Lula, S.     Gils, A.     Accossato, P.     Marren, A. Systematic literature review on the immunogenicity of biologics in inflammatory 
bowel disease. 2016 American Journal of Gastroenterology 

Outcomes out of scope 

84 N. M. Narula, J.     Colombel, J. F.     Leontiadis, G. I.     Maqtadir, Z.     Reinisch, W. Systematic review and meta-analysis: Infliximab or 
ciclosporin as rescue therapy in patients with severe ulcerative colitis refractory to steroids. 2015. Journal of Crohn's and Colitis 

Disease severity incorrect; 
acute 

85 E. D. S. Shah, C. A.     Chong, K.     Melmed, G. Y.. The comparative effectiveness of biologics and immunomodulators for the 
treatment of ulcerative colitis. 2014. Gastroenterology 

Study design; abstract of 
SLR 

86 J. F. S. Colombel, B. E.     Rutgeerts, P.     Sandborn, W.     Danese, S.     D'Haens, G.     Panaccione, R.     Loftus, E. V.     Sankoh, S.     
Fox, I.     Parikh, A.     Milch, C.     Abhyankar, B.     Feagan, B. G. 
The safety of vedolizumab for ulcerative colitis and Crohn's disease. 2017. Gut 

Study design; narrative 
review 

87 F. C. Balzola, G.     Ho, G. T.     Russell, R. K.     Wehkamp, J. Tofacitinib, an oral Janus kinase inhibitor, in active ulcerative colitis. 
2012. Inflammatory Bowel Disease Monitor 

Study design out of scope 

88 S. J. B. Bickston, B. W.     Tsoulis, D. J.     Cheng, J.     MacDonald, J. K.     Khanna, R.     Feagan, B. G. 
Vedolizumab for induction and maintenance of remission in ulcerative colitis. 2014. The Cochrane database of systematic reviews 

Duplicate of included study 

89 A. L. Parikh, T.     Wyant, T.     Scholz, C.     Sankoh, S.     Mould, D. R.     Ponich, T.     Fox, I.     Feagan, B. G. 
Vedolizumab for the treatment of active ulcerative colitis: A randomized controlled phase 2 dose-ranging study. 2012. Inflammatory 
Bowel Diseases 

Unlicensed doses and 
dosing schedules therefore 
out of scope 

90 N. B. Shahidi, B.     Panaccione, R.. Vedolizumab for the treatment of ulcerative colitis. 2016. Expert Opinion on Biological Therapy Study design; narrative 
review 

91 S. G. Chaplin, R.     Patel, K.     Irving, P.. Vedolizumab for ulcerative colitis and crohn's disease. 2015. Prescriber Study design out of scope 

92 E. P. P. Juanes Calabuig, P.     Juarez Gimenez, J. C.. Vedolizumab in the treatment of Ulcerative Colitis and Crohn's Disease. 2016. 
European Journal of Clinical Pharmacy 

Study design; narrative 
review 
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 Reference 
 

Reason for exclusion 

93 T. L. Wyant, J.     Reinisch, W.     Dassopoulos, T.     Ginsburg, P.     Sands, B.     Feagan, B.     Danese, S.     Roseth, A.     Rosario, M.     
Yang, H.     Parikh, A.     Bressler, B. Vedolizumab induces clinical response and remission across a range of baseline fecal calprotectin 
levels in patients with ulcerative colitis: Results from GEMINI 1. 2014. American Journal of Gastroenterology 

Outcomes out of scope 

94   
Vedolizumab Induction Therapy for Ulcerative Colitis. 2012. Clinical advances in hematology & oncology 

Disease severity incorrect 

95 A. Rezaie. Vedolizumab, a gut-specific monoclonal antibody, renews hope for an alternative to anti-TNF therapy in inflammatory bowel 
diseases. 2014. Annals of Gastroenterology 

Study design out of scope 

 

Systematic reviews and meta-analyses 

96 S. E.-A. Nikfar, S.     Abdollahi, M.. A systematic review and meta-analysis of the efficacy and adverse events of infliximab in 
comparison to corticosteroids and placebo in active ulcerative colitis. 2011. International Journal of Pharmacology 

SLR 

97 X. H. Chen, J.     Yuan, Y.     Huang, C.     Liu, T.     Mo, C.     Li, H.     Chen, B.     Xu, Q.     Hou, Z.     He, W.     Liu, F. Adalimumab for 
Moderately to Severely Active Ulcerative Colitis: A Systematic Review and Meta-Analysis. 2016. BioDrugs 

SLR 

98 K. D. Thorlund, E.     Mills, E. J.     Fedorak, R. N.     Marshall, J. K.. Adalimumab versus infliximab for the treatment of moderate to 
severe ulcerative colitis in adult patients naive to anti-TNF therapy: An indirect treatment comparison meta-analysis. 2014. Journal of 
Crohn's and Colitis 

Indirect treatment 
comparison 

99 K. D. Thorlund, E.     Mills, E.     Fedorak, R.     Marshal, J.. Adalimumab versus infliximab for the treatment of moderate-to-severe 
ulcerative colitis in adult patients with no prior anti-TNF experience: An indirect comparison meta-analysis. 2013. American Journal of 
Gastroenterology 

Indirect treatment 
comparison 

100 P. P. Kawalec, A. An indirect comparison of in?iximab versus adalimumab or golimumab for active ulcerative colitis. 2016. Archives of 
Medical Science 

Indirect treatment 
comparison 

101 S. F. Danese, G.     Peyrin-Biroulet, L.     Lucenteforte, E.     Virgili, G.     Moja, L.     Bonovas, S. 
Biological agents for moderately to severely active ulcerative colitis. 2014. Annals of Internal Medicine 

SLR 

102 G. R. D. Lichtenstein, R. H.     Wagner, C. L.     Fasanmade, A. A.     Olson, A. D.     Marano, C. W.     Johanns, J.     Lang, Y.     
Sandborn, W. J.. Clinical trial: Benefits and risks of immunomodulators and maintenance infliximab for IBD-subgroup analyses across 
four randomized trials. 2009. Alimentary Pharmacology and Therapeutics 

SLR; ACT-1 & ACT-2, 
ACCENT 1 & 2 
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 Reference 
 

Reason for exclusion 

103 K. A. Thorne, L.     Akbari, A.     Samuel, D. G.     Morrison-Rees, S.     Roberts, S. E. 
Colectomy rates in patients with ulcerative colitis following treatment with infliximab or ciclosporin: A systematic literature review. 2016. 
European Journal of Gastroenterology and Hepatology 

SLR 

104 K. D. Thorlund, E.     Eapen, S.     Mills, E. 
Comparative efficacy and safety of golimumab, infliximab and adalimumab for the treatment of moderate to severe ulcerative colitis: A 
bayesian indirect treatment comparison meta-analysis. 2014. Value in Health 

Indirect treatment 
comparison 

105 D. T. A. Rubin, A. O.     Zhang, Y.     Xu, Y.     Fahrbach, K.     Chen, L. A.     Manuchehri, A.     Kayhan, C.     Woolcott, J. C.     
Cappelleri, J. C.     Healey, P. 
Comparative efficacy and safety of tofacitinib and biologics as induction therapy for moderately-to-severely active ulcerative colitis: A 
systematic review and network meta-analysis. 2017. Value in Health 

SLR 

106 S. G. Singh, S. K.     Wang, Z.     Murad, M. H.     Loftus, E. V. 
Comparative efficacy of biologic therapy in the management of biologic-naive patients with ulcerative colitis: An indirect treatment 
comparison meta-analysis. 2014. Gastroenterology 

Indirect treatment 
comparison 

107 A. D. M. Vickers, R.     Bergman, A.     Ling, C. S.     Ainsworth, C.     Medjedovic, J.     Smyth, M. D. 
Comparative efficacy of biologics in the treatment of moderately to severely active ulcerative colitis (UC): A systematic review and 
network meta-analysis. 2015 Gastroenterology 

CA of SLR 

108 K. D. Thorlund, E.     Toor, K.     Mills, E. J.. Comparative efficacy of golimumab, infliximab, and adalimumab for moderately to severely 
active ulcerative colitis: A network meta-analysis accounting for differences in trial designs. 2015. Expert Review of Gastroenterology 
and Hepatology 

NMA 

109 Z. M. L. Zhang, W.     Jiang, X. L.. Efficacy and safety of adalimumab in moderately to severely active cases of ulcerative colitis: a meta-
analysis of published placebo-controlled trials. 2016. Gut and Liver 

NMA 

110 Y. N. Z. Song, P. Efficacy and safety of tumor necrosis factor-alpha blockers for ulcerative colitis: A systematic review and meta-
analysis of published randomized controlled trials. 2015. Journal of Food and Drug Analysis 

SLR 

111 A. C. S. Ford, W. J.     Khan, K. J.     Hanauer, S. B.     Talley, N. J.     Moayyedi, P.. Efficacy of biological therapies in inflammatory 
bowel disease: Systematic review and meta-analysis. 2011 American Journal of Gastroenterology 

SLR 

112 M. G. Chen, S.     Black, C. M.     Fan, T.     Chaudhary, M. A.     Jansen, J. P. Efficacy of infliximab and adalimumab for the treatment of 
ulcerative colitis-an indirect comparison of RCT evidence. 2013. United European Gastroenterology Journal 

CA of SLR 

113 A. F. Lopez, A. C.     Colombel, J. F.     Reinisch, W.     Sandborn, W. J.     Peyrin-Biroulet, L. 
Efficacy of tumour necrosis factor antagonists on remission, colectomy and hospitalisations in ulcerative colitis: Meta-analysis of 
placebo-controlled trials. 2015. Digestive and Liver Disease 

SLR 
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73 253 Panes JS, W. J.     Zhang, H.     Yu, D.     Niezychowski, W.     Su, C. Evaluation of the relationship between fecal calprotectin 
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ULTRA 2. Journal of Crohn's and Colitis. 2015;9:S289-S90 
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Appendix D – Tofacitinib Phase II study summary  
 

A summary of the Phase II study (published as Sandborn et al. NEJM. 2012;367(7):616-24) 

is provided below; 

 

Study design 

 

The phase II trial was a randomised, double-blind, phase II trial of tofacitinib versus placebo 

for adults with moderately to severely active ulcerative colitis. Eligible patients were those 

aged at least 18 years who had a confirmed diagnosis of ulcerative colitis for at least 3 

months, a Mayo score of ≥ 6 and moderately or severely active disease on sigmoidoscopy 

(i.e., a Mayo endoscopic subscore of 2 or 3); these eligibility criteria are similar to those in 

the Phase III trials. 

 

Patients (N = 194) were randomly assigned in a 2:2:2:3:3 ratio to receive tofacitinib at a dose 

of 0.5 mg (n = 31), 3 mg (n = 33), 10 mg (n = 33), or 15 mg (N = 49) twice daily, or placebo 

(n = 48). Randomisation was performed centrally with the use of permuted blocks balanced 

within each randomisation stratum (e.g., previous exposure to anti-TNF therapy: yes or no). 

Patients were treated for 8 weeks and followed for a further 4 weeks. The Mayo score was 

determined at baseline and at 8 weeks. 

 

The primary outcome was clinical response at 8 weeks, defined as an absolute decrease 

from baseline in Mayo score of ≥ 3 and a  

decrease from baseline of 30% or more with an accompanying decrease in the rectal 

bleeding subscore of ≥ 1 point or an absolute rectal bleeding subscore of ≤ 1 – this definition 

is identical to that used in the Phase III trials. 

 

One difference between the Phase II and Phase III studies is the use of centrally read 

endoscopic subscores in the latter. The tofacitinib OCTAVE development programme was 

the first in ulcerative colitis to use central reads to assess primary efficacy endpoints, and the 

benefit of using central reads has not yet been established. Results based on local reading, 

as in the Phase II trial, may be closer to real-world data than central reading and remain 

relevant for prescribers (see section B.2.3.1.2.4). Locally read endoscopic subscores are 

used in the base case of the NMA and economic model (see sections B.2.9 and B.3); 

centrally read data are used in sensitivity analysis. 

 

Baseline characteristics 

 

The demographic and baseline disease characteristics were generally similar across the five 

treatment groups (see Appendix L1.6, Table 237). Across all treatment groups, 131 (67.5%) 

patients received concomitant aminosalicylates and 85 (43.8%) received concomitant 
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glucocorticoids at some point during the study. Patient characteristics were generally similar 

to those in the Phase III trials.  

 

Results 

 

The primary outcome, clinical response at 8 weeks, occurred in 32%, 48%, 61%, and 78% of 

patients receiving tofacitinib at a dose of 0.5 mg (p = 0.39), 3 mg (p = 0.55), 10 mg 

(p = 0.10), and 15 mg (p < 0.001), respectively, compared with 42% of patients receiving 

placebo (see section B.2.6.4, Figure 18). 

 

At week 8, clinical remission (measured with the same definition used in the Phase III trials: 

a Mayo score ≤2, with no subscore >1) was achieved by 13%, 33%, 48%, and 41% of 

patients receiving tofacitinib at a dose of 0.5 mg (p = 0.76), 3 mg (p = 0.01), 10 mg 

(p < 0.001), and 15 mg (p < 0.001), respectively, compared with 10% of patients receiving 

placebo. 

 

The most commonly reported adverse events related to infection were influenza and 

nasopharyngitis (in six patients each) (see Appendix F, Table 166). Two patients receiving 

tofacitinib 10 mg twice daily had serious adverse events from infection (postoperative 

abscess in one and anal abscess in the other). 
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Induction base-case NMA results (Table 25 from page 92 of the CS) 

 

Table 25 Induction phase base-case NMA results – comparative effects and probabilities of achieving response and remission 

C
o

m
p

a
ra

to
r Comparator vs PBO TOF vs comparator   

Treatment effect, 
median (95% CrI) 

Odds ratio, median (95%CrI) Odds ratio, median (95%CrI) Absolute probability 
SUCRA 

a 

Probit scale Clinical response Clinical remission Clinical response Clinical remission Clinical response Clinical remission 
 

TNFi-naïve subgroup 

PBO 
   

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx 

  
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxx 

INF 10 mg/kg 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

GOL 200/100 mg c 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxxxxx
x 

xxxxx 

TNFi-exposed subgroup 

PBO 
   

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxx 

TOF 10 mg xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx

x   
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxxxx xxxxx 

ADA 
160/80/40 mg b 

xxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxx xxxxx 

VED 300 mg d 
xxxxxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxx

x 
xxxxxxxxxxxxxxxxx 

xxxxxxxxxxxxxxxx
x 

xxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxx xxxxxxxxxxxxxxxxxxx xxxxx 

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. 
Abbreviations: ADA, adalimumab; CrI, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour 

necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab. 
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Appendix E – NMA Winbug code  
Linked to ERG Clarification Question A17 

 

DATA AND INITIAL VALUES FOR BASE CASE MULTINOMIAL PROBIT MODELS 

Induction - TNF naive base case analysis 

Baseline model 

Data 

xxxxxXXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxx 

END 

 

Initial values 

list(mu=c(0,0,0,0,0,   0,0,0,0,0, 0,0), sd.m=1, m=0) #chain 1 

list(mu= c(-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1,-1), sd.m=2, m= -1) #chain 2 

list(mu= c(1,1,1,1,1,1,1,1,1,1,1,1), sd.m=0.5, m= 1) #chain 3 

 

Induction - TNF exposed base case analysis 

Baseline model 

Data 

list(NObs=5) 

 

rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

END 

 

Initial values 

list(mu=c(0,0,0,0,0), sd.m=1, m=0) #chain 1 

list(mu= c(-1,-1,-1,-1,-1), sd.m=2, m= -1) #chain 2 

list(mu= c(1,1,1,1,1), sd.m=0.5, m= 1) #chain 3 

Maintenance - TNF naive base case analysis 

Baseline model 

Data 

list(NObs=7) 

 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

END 

 

Initial values 

list(mu=c(0,0,0,0,0,0,0), sd.m=1, m=0) #chain 1 

list(mu= c(-1,-1,-1,-1,-1,-1,-1), sd.m=2, m= -1) #chain 2 

list(mu= c(1,1,1,1,1,1,1), sd.m=0.5, m= 1) #chain 3 
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Maintenance - TNF exposed base case analysis 

Baseline model 

Data 

list(NObs=3) 

 

xxxxxxxxxxxxxxxxxxxxxxxxx 

END 

 

Initial values 

list(mu=c(0,0,0), sd.m=1, m=0) #chain 1 

list(mu= c(-1,-1,-1), sd.m=2, m= -1) #chain 2 

list(mu= c(1,1,1), sd.m=0.5, m= 1) #chain 3 
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Professional organisation submission 

Tofacitinib for moderately to severely active ulcerative colitis [ID1218] 

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS. 

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the 
published literature. 

To help you give your views, please use this questionnaire. You do not have to answer every question – they are prompts to guide you. The 
text boxes will expand as you type.  

Information on completing this submission  

• Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make 
the submission unreadable 

• We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission 
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs. 

• Your response should not be longer than 13 pages. 

 

About you 

1. Your name xxxxxxxxxxxxx 

2. Name of organisation British Society of Gastroenterology 
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3. Job title or position Consultant gastroenterologist , BSG IBD committee chairman, and committee 
member 

4. Are you (please tick all that 

apply): 
 an employee or representative of a healthcare professional organisation that represents clinicians? 

 a specialist in the treatment of people with this condition? 

  a specialist in the clinical evidence base for this condition or technology? 

  other (please specify):  

5a. Brief description of the 

organisation (including who 

funds it). 

British Society of Gastroenterology is the professional body representing UK 
gastroenterologists. Funding is through annual subscription from members and from 
income from the annulal conference, which is in turn funded by attendance fees and 
company sponsorship  

5b. Do you have any direct or 

indirect links with, or funding 

from, the tobacco industry? 

no 

The aim of treatment for this condition 

6. What is the main aim of 

treatment? (For example, to 

stop progression, to improve 

mobility, to cure the condition, 

To initiate healing of colonic mucosal inflammation, and prevent recurrence of inflammation in future. This will result 

in symptoms (bleeding, diarrhoea, urgency of defaecation, abdominal pain, and fatigue) resolving and prevent their 

recurrence. 
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or prevent progression or 

disability.) 

7. What do you consider a 

clinically significant treatment 

response? (For example, a 

reduction in tumour size by 

x cm, or a reduction in disease 

activity by a certain amount.) 

Clinical and endoscopic remission: Complete resolution of symptoms (as above) with evidence of mucosal healing of 

all affected areas of the colon at colonoscopy. This can be quantified by Disease Activity Score (Mayo score), and the 

UCEIS score to measure mucosal healing. Patient Reported Outcome Measures (PROMs) such as the IBD Control 

PROM is increasingly used as an overall measure of patient well-being 

Clinical response: improvement in symptoms (as measured by Disease Activity Score) 

Maintenance of remission. Measured by same scores at intervals such as 1year after start of therapy 

8. In your view, is there an 

unmet need for patients and 

healthcare professionals in this 

condition? 

 

Yes. 10-20% of patients currently fail medical therapy for UC, either as a result of acute severe UC, or due to failure 

of medical therapy resulting in chronic treatment refractory, or corticosteroid-dependent disease 

What is the expected place of the technology in current practice? 

9. How is the condition 

currently treated in the NHS?  

1st line therapy: mesalazine, oral and topical for mild to moderate disease. More severe presentations require oral (or 

intravenous) corticosteroids to induce remission, followed by maintenance therapy with mesalazine 

2nd line therapy is required a) for in-patients with acute severe UC failing to respond to IV corticosteroids, who are 

treated with either infliximab iv, or ciclosporin iv; b) out-patients with relapses requiring 2 or more courses of 

corticosteroids in a year despite high-dose mesalazine. They are generally treated with thiopurines, and may need 

early escalation to biological therapy (infliximab, adalimumab, or vedolizumab). These drugs are generally continued 

as maintenance therapy. 

Colectomy for failure to respond to medical therapy, or for life-threatening complications (perforation, toxic 
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megacolon, haemorrhage) 

 

• Are any clinical 

guidelines used in the 

treatment of the 

condition, and if so, 

which?  

NICE guidelines 
ECCO guidelines 2016 

• Is the pathway of care 

well defined? Does it 

vary or are there 

differences of opinion 

between professionals 

across the NHS? (Please 

state if your experience is 

from outside England.) 

Yes. Most steps in treatment pathway clear. There is some debate in specific areas eg a) starting dose of 
mesalazine in moderate active UC; b) who should receive early escalation to biologics therapy after failure 
to respond to mesalazine maintenance therapy; c) duration of maintenance therapy after achieving 
remission with biologics; d) treatment choices in patients with medically refractory therapy 

• What impact would the 

technology have on the 

current pathway of care? 

Offers an alternative treatment to UC patients failing to respond to mesalazine therapy, either as an 
alternative to conventional treatment (thiopurines/anti-TNF drugs/vedolizumab) or as a further treatment 
option for patients who fail to respond to one or more of these drugs. It offers a different class of treatment 
and therefore may have value in patients who are non-responsive to drugs with diferrent mode of action 

10. Will the technology be 

used (or is it already used) in 

the same way as current care 

in NHS clinical practice?  

Yes. Oral treatment however is far more convenient for patients in comparison to both iv and subcutaneous 
treatments 

• How does healthcare Oral medication, so does not require infusion facilities (nursing staff, and space to administer iv therapy) 
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resource use differ 

between the technology 

and current care? 

nor training for giving subcutaneous injections. 

• In what clinical setting 

should the technology be 

used? (For example, 

primary or secondary 

care, specialist clinics.) 

Hospital outpatients  

• What investment is 

needed to introduce the 

technology? (For 

example, for facilities, 

equipment, or training.) 

No. Treatment would not require additional resources, apart from information and monitoring which would 
be coordinated by specialist IBD nurses already involved with UC patients treatment 

11. Do you expect the 

technology to provide clinically 

meaningful benefits compared 

with current care?  

Yes. Particularly likely to benefit a group of patients who have failed current treatment options, and 
increase their chance of avoiding colectomy 

• Do you expect the 

technology to increase 

length of life more than 

current care?  

No. Mortality is not increased overall in UC, and deaths due to severe disease or complications are rare in 
the UK 

• Do you expect the 

technology to increase 
Yes. In those patients who have failed current treatment options, as it will reduce their need for long-term 
corticosteroid use, and reduce their chance of requiring colectomy which is highly likely to require formation 
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health-related quality of 

life more than current 

care? 

of ileostomy, for 6-12 months, or permanently 

12. Are there any groups of 

people for whom the 

technology would be more or 

less effective (or appropriate) 

than the general population?  

Treatment-refractory or corticosteroid-dependent UC in an out-patient setting 

The use of the technology 

13. Will the technology be 

easier or more difficult to use 

for patients or healthcare 

professionals than current 

care? Are there any practical 

implications for its use (for 

example, any concomitant 

treatments needed, additional 

clinical requirements, factors 

affecting patient acceptability 

or ease of use or additional 

Yes  

Less need for infusions  

Orally administered -better for patient’s and healthcare providers   
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tests or monitoring needed.)  

14. Will any rules (informal or 

formal) be used to start or stop 

treatment with the technology? 

Do these include any 

additional testing? 

Yes. Annual assessment of response to treatment as for current biologics therapy 

15. Do you consider that the 

use of the technology will 

result in any substantial health-

related benefits that are 

unlikely to be included in the 

quality-adjusted life year 

(QALY) calculation? 

Yes. For many young people, colectomy and ileostomy formation is a devastating consequence of failure to 

manage medically. It often occurs at a time when they are completing secondary education, or during 

university, before they have formed a long-term relationship, or at a time before completing their family and 

has a significant effect on education attainment, formation of relationships, sexual activity and 

pregnancy/delivery. Many of these factors are not picked up by QALY scores, and current literature is poor 

on QOL scores in different states (remission, mild/moderate/severe disease, ileostomy after colectomy, 

ileoanal pouch after colectomy) 

16. Do you consider the 

technology to be innovative in 

its potential to make a 

significant and substantial 

impact on health-related 

benefits and how might it 

Yes  

Orally administered  

Small molecule so reduced chance of immunogenicity compared to monoclonal antibody therapies 

Good side-effect profile 
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improve the way that current 

need is met? 

• Is the technology a ‘step-

change’ in the 

management of the 

condition? 

Yes. For reasons stated above 

• Does the use of the 

technology address any 

particular unmet need of 

the patient population? 

Yes. See above 

17. How do any side effects or 

adverse effects of the 

technology affect the 

management of the condition 

and the patient’s quality of life? 

Phase 2 and 3 data has minor and  acceptable side effects – 10-15% rise in lipids (significance unclear), 

fall in neutrophil counts, slight increase in infections such as shingles (risk approximately 4 in 100 patient 

years). Vaccination is recommended before treatment is started.  

Sources of evidence 

18. Do the clinical trials on the 

technology reflect current UK 

clinical practice? 

Yes, with the exception that patients with proctitis (disease extent less than 15cm from anal verge) were 

excluded from the OCTAVE trials. This is common practice in clinical trials as proctitis may have different 

clinical symptom patterns (less diarrhoea for instance). There is no reason to believe that proctitis would 

not respond in a similar way to tofacitinib, and represents a group who often have refractory disease, and 
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for whom colectomy is often inappropriate. 

• If not, how could the 

results be extrapolated to 

the UK setting?  

 

• What, in your view, are 

the most important 

outcomes, and were they 

measured in the trials? 

Clinical remission and mucosal healing after induction therapy (8 weeks). Clinical remission and mucosal 

healing at 1 year (and longer). Normalised quality of life. Colectomy avoidance. Corticosteroid-free 

remission over one or more years. In the OCTAVE studies all these were measured, but only 1 year follow-

up data, and no information on colectomy rates (which would be low). Patients studied were not necessarily 

refractory to multiple treatments, but over half had had prior treatment with anti-TNF, and nearly half were 

on corticosteroids at start of induction trials. 

• If surrogate outcome 

measures were used, do 

they adequately predict 

long-term clinical 

outcomes? 

Mucosal healing at one year, is associated with lower subsequent relapse rate 

• Are there any adverse 

effects that were not 

apparent in clinical trials 

but have come to light 

subsequently? 

No 

19. Are you aware of any 

relevant evidence that might 

No 
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not be found by a systematic 

review of the trial evidence?  

20. Are you aware of any new 

evidence for the comparator 

treatments since the 

publication of NICE technology 

appraisal guidance TA329 and 

TA342? 

No  

21. How do data on real-world 

experience compare with the 

trial data? 

Very limited at present 

Equality 

22a. Are there any potential 

equality issues that should be 

taken into account when 

considering this treatment? 

This is only an issue if high cost prevents access to the treatment in some areas of UK 

22b. Consider whether these 

issues are different from issues 

Same issues regarding cost, and less variability in treatment provision for an oral agent in comparison to IV 

https://www.nice.org.uk/about/who-we-are/policies-and-procedures/nice-equality-scheme
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with current care and why. therapies 

Key messages 

23. In up to 5 bullet points, please summarise the key messages of your submission. 

• Treatment option for patients failing standard therapies 

• Huge unmet need in young patients where active disease, and colectomy has impact on education, relationships and pregnancy 

• Oral treatment has advantages over iv or subcutaneous alternatives 

• Small molecule, so likelihood of immunogenicity and loss of response over time is less 

 
Thank you for your time. 
 
Please log in to your NICE Docs account to upload your completed submission. 
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Professional organisation submission 

Tofacitinib for moderately to severely active ulcerative colitis [ID1218] 

Thank you for agreeing to give us your organisation’s views on this technology and its possible use in the NHS. 

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the 
published literature. 

To help you give your views, please use this questionnaire. You do not have to answer every question – they are prompts to guide you. The 
text boxes will expand as you type.  

Information on completing this submission  

• Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make 
the submission unreadable 

• We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission 
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs. 

• Your response should not be longer than 13 pages. 

 

About you 

1. Your name xxxxxxxxxxxxx 

2. Name of organisation UKCPA 
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3. Job title or position Consultant pharmacists – Gastroenterology; UKCPA committee members 

4. Are you (please tick all that 

apply): 

  an employee or representative of a healthcare professional organisation that represents clinicians? 

✓   a specialist in the treatment of people with this condition? 

  a specialist in the clinical evidence base for this condition or technology? 

  other (please specify):  

5a. Brief description of the 

organisation (including who 

funds it). 

The UK Clinical Pharmacy Association (UKCPA) is a member association providing education and 
training for clinical pharmacy practitioners.  The UKCPA actively develops clinical pharmacy practice 
and individual practitioners. Activities include establishing professional curricula, developing 
professional recognition (credentialing) processes, and developing professional tools and frameworks 
for practitioners. The UKCPA Gastroenterology Interest Group provides a network for information 
exchange and training for any pharmacist working within the speciality of gastroenterology. 

In 2016 the UKCPA was awarded Royal Pharmaceutical Society accreditation as a Foundation 
Training Provider and a Faculty Training Provider. 

5b. Do you have any direct or 

indirect links with, or funding 

from, the tobacco industry? 

No 

The aim of treatment for this condition 
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6. What is the main aim of 

treatment? (For example, to 

stop progression, to improve 

mobility, to cure the condition, 

or prevent progression or 

disability.) 

Induce & maintain steroid-free remission (clinical/ endoscopic) for 12 months or longer & prevent need for 
surgical intervention.  

Improve quality of life for patient suffering with UC having failed conventional therapy without introducing 
additional risk factors (ie cancer risk, ADRs) 

7. What do you consider a 

clinically significant treatment 

response? (For example, a 

reduction in tumour size by 

x cm, or a reduction in disease 

activity by a certain amount.) 

Mayo score ≤ 2 

Sustained remission for 12 months  
 
Improvement in Quality of life to near equal of healthy individuals 
 
Steroid free periods for ≥ 12 months 

8. In your view, is there an 

unmet need for patients and 

healthcare professionals in this 

condition? 

Yes: 

1. Other biologics formulated as injection – IV (requires hospital admission), subcutaneous.   
a. This may be an issue if needle phobic 
b. Capacity issues in secondary care for infusions 

2. First drug of this class offering alternative mode of action to other biologics which may have failed or 
not tolerated/contra-indicated   

3.  Patient convenience, acceptability  and potentially increased compliance 
4. Low immunogenicity: Tofacitinib is not considered immunogenic unlike other licenced biologics 

which therefore are not effective for all and loss of response over time likely due to immunogenicity  
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What is the expected place of the technology in current practice? 

9. How is the condition 

currently treated in the NHS?  

PO/PR 5 ASA, steroids, immunomodulators, biologics (anti-TNF infliximab/adalimumab/golimumab), 
vedolizumab, (dietary interventions unlikely to be effective, surgery 

• Are any clinical 

guidelines used in the 

treatment of the 

condition, and if so, 

which?  

• NICE CG166 (currently being updated) 

• NICE TAs for anti-TNF agents, vedolizumab – various 

• European Crohn’s & colitis Consensus Guidelines.  J. Crohns & Colitis 2017 

  

• Is the pathway of care 

well defined? Does it 

vary or are there 

differences of opinion 

between professionals 

across the NHS? (Please 

state if your experience is 

from outside England.) 

Choice of first line biologics may vary nationally 

Locally defined treatment pathways  - commissioners /secondary care  

Interpretation of NICE guidance varies by commissioners resulting in variability of access in England 

 

• What impact would the 

technology have on the 

current pathway of care? 

• Alternative to injectable biologics  

• Higher Patient acceptability as oral 

• Alternative mode of action if other treatment targets fail 

• Less chance of immunogenicity developing 

• Short half life   
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10. Will the technology be 

used (or is it already used) in 

the same way as current care 

in NHS clinical practice?  

Yes   

• How does healthcare 

resource use differ 

between the technology 

and current care? 

Likely to be more expensive than current conventional therapy and biologics 

• In what clinical setting 

should the technology be 

used? (For example, 

primary or secondary 

care, specialist clinics.) 

Secondary care – under the supervision of specialist gastroenterologist with interest in IBD 

• What investment is 

needed to introduce the 

technology? (For 

example, for facilities, 

equipment, or training.) 

Staff Education  

Homecare contracts management 
 
 
 

11. Do you expect the 

technology to provide clinically 

meaningful benefits compared 

with current care?  

Yes and higher patient acceptability 

Rapid onset of action, may be used instead of steroid in acute management of  UC 
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• Do you expect the 

technology to increase 

length of life more than 

current care?  

Potentially yes as low immunogenicity, but longterm  effectiveness needs to be evaluated 

• Do you expect the 

technology to increase 

health-related quality of 

life more than current 

care? 

Potentially yes; delay need for surgery, increased steroid free periods and quality of life improvement 

Replacing steroids in management of acute flares 

12. Are there any groups of 

people for whom the 

technology would be more or 

less effective (or appropriate) 

than the general population?  

Appropriate: 

Needle phobic 

Failed/intolerant to  other biologics  
 

Less appropriate: 
Compliance concerns  

The use of the technology 

13. Will the technology be 

easier or more difficult to use 

for patients or healthcare 

professionals than current 

care? Are there any practical 

implications for its use (for 

Higher patient acceptability 

Easier to use  

lower hospital resource requirements (oral vs injections), less nursing time required  

similar monitoring requirements expected in view of efficacy  
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example, any concomitant 

treatments needed, additional 

clinical requirements, factors 

affecting patient acceptability 

or ease of use or additional 

tests or monitoring needed.)  

may need access to VZIG (UK limited resources) and VZ antibody testing 

14. Will any rules (informal or 

formal) be used to start or stop 

treatment with the technology? 

Do these include any 

additional testing? 

Expect as per TA approval criteria for other biologics 

15. Do you consider that the 

use of the technology will 

result in any substantial health-

related benefits that are 

unlikely to be included in the 

quality-adjusted life year 

(QALY) calculation? 

Potentially:   

no need to attend infusion clinics (time )  

higher acceptability of treatment, lower psychological barriers to treatment 
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16. Do you consider the 

technology to be innovative in 

its potential to make a 

significant and substantial 

impact on health-related 

benefits and how might it 

improve the way that current 

need is met? 

yes 

• Is the technology a ‘step-

change’ in the 

management of the 

condition? 

Yes – alternative mode of action and route of administration 

• Does the use of the 

technology address any 

particular unmet need of 

the patient population? 

Yes – those who have failed /intolerant other biologics  

 

17. How do any side effects or 

adverse effects of the 

technology affect the 

management of the condition 

and the patient’s quality of life? 

Similar profile to other licenced biologics 

Drug Drug Interactions (DDI): Caution drug interactions as metabolised via CYP3A4 systems (exposure is 

increased when coadministered with potent inhibitors of CYP3A4 (e.g., ketoconazole) or when 
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administration of one or more concomitant medications results in both moderate inhibition of CYP3A4 and 

potent inhibition of CYP2C19 (e.g., fluconazole) 

Contraindication in pregnancy: This is a young patient group and potential teratogenicity and pregnancy 

whilst on treatment need to be taken into account. 

Infection risk will need extensive pre-assessment similar to biologics, VZ may be an issue as VZIG 

resources are limited 

Considerable effect on FBC (lymphopenia, neutropenia and anaemia potential) 

Needs dose adjustment in liver disease. 

Hyperlipidaemia may be an issue 

Sources of evidence 

18. Do the clinical trials on the 

technology reflect current UK 

clinical practice? 

yes 

• If not, how could the 

results be extrapolated to 

the UK setting?  

yes 
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• What, in your view, are 

the most important 

outcomes, and were they 

measured in the trials? 

Just as effective in biologics naïve vs experienced,  

• If surrogate outcome 

measures were used, do 

they adequately predict 

long-term clinical 

outcomes? 

 

• Are there any adverse 

effects that were not 

apparent in clinical trials 

but have come to light 

subsequently? 

Not aware, cancer risk seems to be similar to biologics particularly when used in in patients with thiopurines 

exposure, increased ADR 

19. Are you aware of any 

relevant evidence that might 

not be found by a systematic 

review of the trial evidence?  

no 

20. Are you aware of any new 

evidence for the comparator 

treatments since the 

publication of NICE technology 

no 
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appraisal guidance TA329 and 

TA342? 

21. How do data on real-world 

experience compare with the 

trial data? 

 

Equality 

22a. Are there any potential 

equality issues that should be 

taken into account when 

considering this treatment? 

Not aware of any 

22b. Consider whether these 

issues are different from issues 

with current care and why. 

 

Key messages 

https://www.nice.org.uk/about/who-we-are/policies-and-procedures/nice-equality-scheme
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23. In up to 5 bullet points, please summarise the key messages of your submission. 

• Alternative mode of action for a biologic  

• Oral formulation  

• Concerns about pregnancy and family planning 

• Agranulocytosis, anaemia and increased risk with old age 

• DDIs 

 
Thank you for your time. 
 
Please log in to your NICE Docs account to upload your completed submission. 
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Clinical expert statement 

Tofacitinib for previously treated active ulcerative colitis [ID1218] 

Thank you for agreeing to give us your views on this technology and its possible use in the NHS. 

You can provide a unique perspective on the technology in the context of current clinical practice that is not typically available from the 
published literature. 

To help you give your views, please use this questionnaire. You do not have to answer every question – they are prompts to guide you. The 
text boxes will expand as you type.  

Information on completing this expert statement 

 Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make the 
submission unreadable 

 We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission 
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs. 

 Your response should not be longer than 13 pages. 

  

About you 

1. Your name Dr Patrick Allen 

2. Name of organisation Ulster Hospital 
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3. Job title or position Consultant Gastroenterologist 

4. Are you (please tick all that 

apply): 

  an employee or representative of a healthcare professional organisation that represents clinicians? 

  a specialist in the treatment of people with this condition? 

  a specialist in the clinical evidence base for this condition or technology? 

  other (please specify):  

5. Do you wish to agree with 

your nominating organisation’s 

submission?  (We would 

encourage you to complete 

this form even if you agree with 

your nominating organisation’s 

submission) 

x   yes, I agree with it 

  no, I disagree with it 

  I agree with some of it, but disagree with some of it 

  other (they didn‘t submit one, I don’t know if they submitted one etc.) 

 

 

6. If you wrote the organisation 

submission and/ or do not 

have anything to add, tick 

here. (If you tick this box, the 

rest of this form will be deleted 

after submission.) 

  yes 
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Patient expert statement  

Tofacitinib for previously treated active ulcerative colitis [ID1218] 

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.  

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.  

To help you give your views, please use this questionnaire with our guide for patient submissions.  

You do not have to answer every question – they are prompts to guide you. The text boxes will expand as you type. 

Information on completing this expert statement 

 Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make 
the submission unreadable 

 We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission 
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs. 

 Your response should not be longer than 10 pages. 

 

About you 

1.Your name  
Shirley Samantha Leather 

2. Are you (please tick all that 

apply): 

  a patient with the condition? 

  a carer of a patient with the condition? 

  a patient organisation employee or volunteer? 
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  other (please specify):  

3. Name of your nominating 

organisation 

Crohn’s and Colitis UK 

4. Did your nominating 

organisation submit a 

submission? 

  yes, they did 

  no, they didn’t 

  I don’t know 

 

5. Do you wish to agree with 

your nominating organisation’s 

submission?  (We would 

encourage you to complete 

this form even if you agree with 

your nominating organisation’s 

submission) 

  yes, I agree with it 

  no, I disagree with it 

  I agree with some of it, but disagree with some of it 

  other (they didn‘t submit one, I don’t know if they submitted one etc.) 
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6. If you wrote the organisation 

submission and/ or do not 

have anything to add, tick 

here. (If you tick this box, the 

rest of this form will be deleted 

after submission.) 

  yes 

 

7. How did you gather the 

information included in your 

statement? (please tick all that 

apply) 

  I have personal experience of the condition 

  I have personal experience of the technology being appraised 

  I have other relevant personal experience. Please specify what other experience: 

  I am drawing on others’ experiences. Please specify how this information was gathered:  

 

Living with the condition 

8. What is it like to live with the 

condition? What do carers 

experience when caring for 

someone with the condition? 

I was diagnosed with Ulcerative Colitis in 2004. Having just had a new baby boy my first 6 weeks of 
motherhood were more than demanding. I would wake up in the night to breast feed, get him attached 
only to have to go to the loo urgently, passing diarrhoea with what seemed like so much blood. In honesty 
I just thought it was all part of the process of having a baby…how wrong I was.  

Over the last 14 years I have been hospitalized four times, with stays from the shortest being 10 days to 
the longest 4 weeks, and that doesn’t include all the day visits and appointments, much of my time being 
hooked up to machines pumping weird and wonderful drugs through my body.  

I am one of the lucky ones in the fact that I did not permanently suffer with the awful abdominal cramps 
associated with the disease, however the tiredness and fatigue were overwhelming, and most days I 
would have to sleep in the afternoon, trying to make my two young children understand that mummy 
needed to sleep and that they must play quietly.  
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My husband, who I would never have got through without this, has been my rock and when our first son 
was only 6months old would work all day and then come visit me in hospital with him, as babies were not 
allowed on the cancer ward I had been placed on…It was heart breaking for me and him, and my time 
there was life changing. Life has been a rollercoaster of a ride with Ulcerative Colitis, going in and out of 
remission for so many years, trying so many different drugs I was not able to even think about going back 
to work. The steroids were probably the worst and each time I took them I would balloon up which was so 
depressing, and other drugs had so much monitoring so it seem that every week I was in a hospital for 
one thing or another. 

At my worst I would go to the toilet 27 times a day, and in a house with four of us and only one toilet that 
was challenging. My kids, too, have been amazing and when I could no longer make the short walk to 
school with them they would happily go with another parent….I was housebound and in some ways felt I 
had failed as a wife and a mum. 

Holidays were a no when I was ill though once we did do a road trip but can’t tell you how many times we 
had to stop for me to go to the toilet ‘just in case’. The feeling of constant apprehension as to whether you 
will make it to the next one is indescribable and my social life depleted as I could not bear the thought of 
being out and having an accident. 

Huge thanks go to Dr Bloom who got me onto this trial. In my head this was my last chance as I had tried 
and failed with so many drugs and trials previously, and though surgery was my absolute last resort I did 
not have any standard of life left. 

 

Current treatment of the condition in the NHS 

9. What do patients or carers 

think of current treatments and 

care available on the NHS? 

Firstly, I would like it noted that the care I have received from the NHS throughout has been outstanding. I 
have tried so many treatments to help keep my condition under control with the hope of long term 
remission. Oral steroids in the first few years were always the back stop and usually would help initially, 
though once I had cut down then the bleeding and diarrhoea would start again, to the point it just became 
a vicious circle, and the way I ballooned meant my self-esteem was so low. Cyclosporin was another, 
rather toxic, treatment though with my initial use gave me excruciating pains down my shins which I had to 
take Tramadol for. Azathioprine, seemed to work well for a few years, but then I got Neutropenia and had 
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to be taken off that. I have used numerous enemas and suppositories some which helped, some that 
didn’t and the pain, let alone the dignity of inserting them, sometimes didn’t seem worth the result. 
Methotrexate was the last oral drug I took before this trial, though that only lasted a few months before I 
relapsed yet again. With the opportunity of Infliximab I think we were all hopeful that this would be the one 
for me, and after the three dose infusions there was no improvement, my disappointment could not be 
measured. By the time I was offered this trial, I was at my very lowest and desperate to find anything that 
could give me back some sort of quality of life. 

I can honestly say that Tofacitinib has totally and utterly changed my life, it is like I am a completely new 
person, and amazingly I have now been in remission for over three years. 

I am honoured and privileged to be able to have trialled this drug!! 

10. Is there an unmet need for 

patients with this condition? 

 

Advantages of the technology 

11. What do patients or carers 

think are the advantages of the 

technology? 

Tofacitinib is amazing in the fact that it is just a pill and can be taken in the comfort of your own home. 
Other drugs that I have trialled have meant going in to hospital to have infusions, others were to be self-
injected which would be no good for me as I still, after all these years, cannot stand the sight of needles!! 

Disadvantages of the technology 

12. What do patients or carers 

think are the disadvantages of 

the technology? 

I can’t see that there are any disadvantages. 
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Patient population 

13. Are there any groups of 

patients who might benefit 

more or less from the 

technology than others? If so, 

please describe them and 

explain why. 

Surely everyone can benefit from this drug, and I hope that they may, in the future, be able to. 

Equality 

14. Are there any potential 

equality issues that should be 

taken into account when 

considering this condition and 

the technology? 

 

Other issues 

15. Are there any other issues 

that you would like the 

committee to consider? 

 

https://www.nice.org.uk/about/who-we-are/policies-and-procedures/nice-equality-scheme
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Key messages 

16. In up to 5 bullet points, please summarise the key messages of your statement: 

       

       

       

       

       

 

 
Thank you for your time. 

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form. 

 

…………………………………………………………………………………………………. 

Your privacy 

The information that you provide on this form will be used to contact you about the topic above. 

 Please tick this box if you would like to receive information about other NICE topics. 

For more information about how we process your personal data please see our privacy notice. 

…………………………………………………………………………………………………. 

 

https://www.nice.org.uk/privacy-notice
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Patient expert statement  

Tofacitinib for previously treated active ulcerative colitis [ID1218] 

Thank you for agreeing to give us your views on this technology and its possible use in the NHS.  

You can provide a unique perspective on conditions and their treatment that is not typically available from other sources.  

To help you give your views, please use this questionnaire with our guide for patient submissions.  

You do not have to answer every question – they are prompts to guide you. The text boxes will expand as you type. 

Information on completing this expert statement 

 Please do not embed documents (such as a PDF) in a submission because this may lead to the information being mislaid or make 
the submission unreadable 

 We are committed to meeting the requirements of copyright legislation. If you intend to include journal articles in your submission 
you must have copyright clearance for these articles. We can accept journal articles in NICE Docs. 

 Your response should not be longer than 10 pages. 

 

About you 

1.Your name  
Charlotte Hughes 

2. Are you (please tick all that 

apply): 

  a patient with the condition? 

  a carer of a patient with the condition? 

  a patient organisation employee or volunteer? 
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  other (please specify):  

3. Name of your nominating 

organisation 

Chrones & Colitis UK 

4. Did your nominating 

organisation submit a 

submission? 

  yes, they did 

  no, they didn’t 

  I don’t know 

 

5. Do you wish to agree with 

your nominating organisation’s 

submission?  (We would 

encourage you to complete 

this form even if you agree with 

your nominating organisation’s 

submission) 

  yes, I agree with it 

  no, I disagree with it 

  I agree with some of it, but disagree with some of it 

  other (they didn‘t submit one, I don’t know if they submitted one etc.) 

 

 



 

Patient expert statement 
Tofacitinib for previously treated active ulcerative colitis [ID1218]       3 of 7 

6. If you wrote the organisation 

submission and/ or do not 

have anything to add, tick 

here. (If you tick this box, the 

rest of this form will be deleted 

after submission.) 

  yes 

 

7. How did you gather the 

information included in your 

statement? (please tick all that 

apply) 

  I have personal experience of the condition 

  I have personal experience of the technology being appraised 

  I have other relevant personal experience. Please specify what other experience: 

  I am drawing on others’ experiences. Please specify how this information was gathered:  

 

Living with the condition 

8. What is it like to live with the 

condition? What do carers 

experience when caring for 

someone with the condition? 

I was diagnosed with ulcerative colitis when I was 23 (UC) in March 2012 during a week’s hospital 
admission with severe symptoms such as pain when passing stools, blood in my stools and increased 
frequency up to 20 times a day. This was a life altering diagnosis. I found work and socialising much more 
difficult, feeling constantly anxious about where I would be able to find a toilet, embarrassment when 
accidents happened in public. I made massive adjustments to my life without even really realising at the 
time how much impact it had. I could no longer walk home from the bus without an overwhelming fear of 
needing to go to the toilet. Food, which had always been a great pleasure of mine, also became an issue I 
couldn’t finish a meal without needing to leave to go to the toilet, I had constant low energy and fatigue. I 
would have to plan my journeys to and from work/university with a stop off to go the toilet. Although I have 
always been a positive person and try to make the most of situations I definitely found myself feeling 
depressed and very alone. Trying to go on a date and develop new relationships was really hard as UC 
had such an overwhelming impact on my daily life but it wasn’t something I wanted to discuss on a first 
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date! I had endless hospital appointments and endoscopy’s which took up a huge amount of time of 
lasting for hours. This meant I had to organise lots of time off work, or spent my free time at appointments 
sometimes my days off before a nightshift so I wouldn’t miss work. Having each treatment take months of 
monitoring, appointments and bloods tests and then fail was emotionally distressing as I felt my options 
were running out and I didn’t want to have to surgery.  

Current treatment of the condition in the NHS 

9. What do patients or carers 

think of current treatments and 

care available on the NHS? 

Since I was diagnosed I went through various different treatments all of which didn’t not work for me. I had 
Azathioprine and Methotrexate both of which required daily, then weekly then monthly blood tests, which 
was very time consuming. Both of these medications had no effect on my UC but seemed to make my 
general health almost worse, I often was ill catching colds that would last for ages or vomiting bugs. I then 
was offered a trial medication called Humeria in the summer of 2013, which was a subcutaneous injection, 
this had to be kept cold so was difficult to organise taking it away with me and I had to learn to inject 
myself. Taking part in a trail was very time consuming; there were a lot of very lengthy appointments, 
scans and paperwork. This medication also had no effect on my UC. In between the different treatments I 
had various courses of steroids, these did had some positive effects on my UC but only temporarily and 
also came with side effects such as insomnia and mood swings.  

 

 

10. Is there an unmet need for 

patients with this condition? 

Yes, I think there are patients like me living with UC who have been unresponsive to all other treatments 
and feel their have run out of options.  

Advantages of the technology 

11. What do patients or carers 

think are the advantages of the 

This medication worked very well and very quickly for me when I had failed to respond to all other 
treatments. I felt better than I had in years; I was able to be out of the house without constant anxiety of 
where to find a toilet for the first time in years. My energy slowly returned and I only then realised fully how 
ill I had been. I completed my studies to qualify as an adult nurse and took on my first job on the wards, 
one that would have struggled with in my previous state. I have had no sign effects from this medication; 
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technology? in fact I think it also improved my eczema. Taking an oral tablet is a major advance as supposed to 
injections or infusions as you can travel easily and don’t need to worry about equipment or keeping 
medication cold. I was successfully on Tofacitinib for over 2 years I ended the trial only to become 
pregnant and I now have a little girl who is 10months old, I have continued to be in remission having 
stopped the medication in October 2017.  

 

Disadvantages of the technology 

12. What do patients or carers 

think are the disadvantages of 

the technology? 

The only very minor disadvantage would be the prescription cost, as I am on various other prescription medications 

although for me this would be massively worth the money. That you currently cannot take the medication whilst 

being pregnant or breastfeeding.  

Patient population 

13. Are there any groups of 

patients who might benefit 

more or less from the 

technology than others? If so, 

please describe them and 

explain why. 

People like me who have tried all other options available and are running out of options. Patient’s for 
whom injections or infusions is not a viable option.  

Equality 

14. Are there any potential 

equality issues that should be 

No. 

https://www.nice.org.uk/about/who-we-are/policies-and-procedures/nice-equality-scheme


 

Patient expert statement 
Tofacitinib for previously treated active ulcerative colitis [ID1218]       6 of 7 

taken into account when 

considering this condition and 

the technology? 

Other issues 

15. Are there any other issues 

that you would like the 

committee to consider? 

No. 

Key messages 

16. In up to 5 bullet points, please summarise the key messages of your statement: 

 Living with active UC is a lonely and life altering, making work and social life very difficult 

 The current NHS treatments had all failed to work for me  

 Having another oral option for patients who have failed all current treatment is vital 

 I responded quickly and very well to Tofacitnib and I’m now in remission 

 Tofacitinib changed my life 

 

 
Thank you for your time. 

Please log in to your NICE Docs account to upload your completed statement, declaration of interest form and consent form. 
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…………………………………………………………………………………………………. 

Your privacy 

The information that you provide on this form will be used to contact you about the topic above. 

 Please tick this box if you would like to receive information about other NICE topics. 

For more information about how we process your personal data please see our privacy notice. 

…………………………………………………………………………………………………. 
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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 
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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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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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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 



Confidential – do not copy or circulate 

26 

 

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 
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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 



Confidential – do not copy or circulate 

33 

 

SUPERSEDED – SEE ERRATUM 

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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SUPERSEDED – SEE ERRATUM 

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) 
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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. 

 



Confidential – do not copy or circulate 

49 

 

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 
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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, 
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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 

 



Confidential – do not copy or circulate 

68 

 

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. 

 

https://crsu.shinyapps.io/metainsightc/
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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 
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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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SUPERSEDED – SEE ERRATUM 

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.   
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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, 



Confidential – do not copy or circulate 

151 

 

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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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 

  



Confidential – do not copy or circulate 

Version 1 182 

SUPERSEDED – SEE ERRATUM 

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 

 

  



Confidential – do not copy or circulate 

Version 1 190 

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
s
 f

o
r 

 

re
m

is
s
io

n
 a

n
d

 r
e

s
p

o
n

s
e

 

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) 
+

 F
re

q
u

e
n

ti
s
t 

N
M

A
 f

o
r 

 

s
e
ri

o
u

s
 i
n

fe
c
ti

o
n

s
 

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 

+
 C

o
s
t 

o
f 

s
to

m
a

-c
a
re

 

=
 E

R
G

 p
re

fe
rr

e
d

 a
n

a
ly

s
is

 

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 
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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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Issue 1 Typographical errors 

Description of problem  Description of proposed amendment  Justification for 
amendment 

ERG response 

ERG report page 135, section 4.2 states; 

“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.” 

Suggest changing to: 

“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.” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

This typographical error 
has been corrected. 

ERG report page 139, section 4.3.2 states; 

“The gender distribution in the audit was 59% 
(529/903), similar to that in the OCTAVE 
trials.” 

Suggest changing to: 

“The gender distribution in the audit was 59% 
males (529/903), similar to that in the 
OCTAVE trials.” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

Omitted word has been 
inserted. 

ERG report page 157, section 4.3.5 states; 

“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)” 

Suggest changing to: 

“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)” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

This typographical error 
has been corrected. 

ERG report page 162, section 4.3.6 states; 

“Given the high cost of olsalzine, this 
suggests that the cost of 5ASA drugs is over-
estimated.” 

Suggest changing to: 

“Given the high cost of olsalazine, this 
suggests that the cost of 5ASA drugs is over-
estimated.” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

This typographical error 
has been corrected. 



ERG report page 164, section 4.3.6 states; 

“The Tsai et al. estimates of resource use 
have also been used in other NICE appraisals 
for ulcerative colitis (TQ329 and TA342)” 

Suggest changing to: 

“The Tsai et al. estimates of resource use 
have also been used in other NICE appraisals 
for ulcerative colitis (TA329 and TA342)” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

This typographical error 
has been corrected. 

ERG report page 193, section 4.4.3 states: 

“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).” 

Suggest changing to: 

“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).” 

Typographical error  

No impact on clinical and 
cost-effectiveness conclusions 
presented.   

This typographical error 
has been corrected.  A 
second typographical error 
(incorrect spelling of 
estimates) has also been 
corrected. 

Issue 2 Missing Commercial or Academic in Confidence marking (CiC/AiC) 

Description of problem  Description of proposed amendment  Justification for 
amendment 

ERG 
response 

ERG report page 23 states; 

“However, we identified errors in the 
scenarios relating the use of central 
read NMA results and tofacitinib 
maintenance using****** split” 

Please change to: 

“However, we identified errors in the scenarios relating the use of 
central read NMA results and tofacitinib maintenance using ***** split” 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

The ERG 
contacted 
NICE for 
clarification 
on the 
appropriate 
marking 
because (i) 
This 
information is 
not marked 
AIC in the 
shaded grey 
summary box 



at the start of 
CS B.3 in the 
version of the 
CS sent to 
the ERG; (ii) 
the ERG 
found this 
information 
marked CIC 
in the 
response to 
clarification 
question 
B6(b); (iii) 
following their 
factual error 
check the 
company 
have 
suggested 
AIC marking.  
On the 
advice of 
NICE this 
information 
has now 
been marked 
CIC in the 
ERG report. 

Page 40: ERG report Table 6: 
Summary characteristics of tofacitinib 
RCTs. The first cell under heading 
“OCTAVE Open” gives the following 
data: 

Please change to:  
 

“Tofacitinibb 
10 mg BID (*****) 

5 mg BID (*****)” 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 

This 
information, 
which is not 
marked AIC 
in Table 8 of 



“Tofacitinibb 
10 mg BID (*****) 

5 mg BID (*****)” 

OCTAVE Open is an ongoing clinical 
trial and Pfizer plans to publish the 
results when available and therefore 
the the n number for the 5mg dose 
should be marked academic in 
confidence. 

conclusions presented the CS sent 
to the ERG, 
has now 
been marked 
AIC in the 
ERG report. 

Page 42, footnote b: ERG report 
states: “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 
*****.” 

Pfizer confirms the typographical error 
in the CS, and requests that n number 
should be marked as academic in 
confidence. 

Please change to:  

“There is a typographical error in CS Table 8 where the number of 
patients receiving tofacitinib 10 mg is given as n=***.” 

Clarification and data is 
academic in confidence; 
although incorrect it 
indicates the magnitude of 
the population. 

No impact on clinical and 
cost-effectiveness 
conclusions presented 

This 
information, 
which as 
noted in the 
row above 
was not 
marked AIC 
in Table 8 of 
the CS sent 
to the ERG, 
has now 
been marked 
AIC in the 
ERG report. 

Table 14 of the ERG report, page 74.  

The values within the ERG network 
meta-analyses are, as described by 
the ERG, comparable to the Pfizer 
analysis and therefore compromise 
the academic in confidence marked 
information, which Pfizer intends to 
publish.  

Please change to: 

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

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

The ERG had 
already 
requested 
advice from 
NICE on the 
likely need to 
mark items 
AIC in ERG 
tables 14 to 



To avoid any publication of NMA 
results by NICE in advance of the 
Pfizer publication we would request 
the entire table 14 to be marked 
academic in confidence.  

Adalumimab 
40 mg Q2W 

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

Golimumab 50 mg ******************** ******************** ******************* 
 

16, and 
tables 18 and 
19.  This has 
now been 
done. 

Table 15 of the ERG report, page 74.  

The  values within the ERG network 
meta-analyses are as described by the 
ERG, comparable to the Pfizer 
analysis and therefore compromise 
the academic in confidence marked 
information, which Pfizer intends to 
publish.  

To avoid any publication of NMA 
results by NICE in advance of the 
Pfizer publication we would request 
the entire table 15 to be marked 
academic in confidence. 

Please change to: 

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 

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

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As noted 
above, this is 
now marked 
AIC. 

Table 18 of the ERG report, page 78.  

The values within the ERG network 
meta-analyses are as described by the 
ERG, comparable to the Pfizer 
analysis and therefore compromise 
the academic in confidence marked 
information, which Pfizer intends to 
publish.  

To avoid any publication of NMA 
results by NICE in advance of the 
Pfizer publication we would request 
the entire table 18 to be marked 
academic in confidence. 

Please change to: 

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 

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

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As noted 
above, this is 
now marked 
AIC 



Table 19 of the ERG report, page 79.  

The values within the ERG network 
meta-analyses are as described by the 
ERG, comparable to the Pfizer 
analysis and therefore compromise 
the academic in confidence marked 
information, which Pfizer intends to 
publish.  

To avoid any publication of NMA result 
by NICE in advance of the Pfizer 
publication we would request the 
entire table 19 to be marked academic 
in confidence. 

Please change to: 

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

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As noted 
above, this is 
now marked 
AIC 

ERG report page 174, section 4.3.8 
states 

“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.” 

Please change to: 

“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.” 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As indicated 
in the first 
row of this 
section, this 
information 
has now 
been marked 
CIC on the 
advice of 
NICE. 



On page 182, the ERG report states:  

Table 74 presents academic in 
confidence data, which Pfizer would 
like to have marked accordingly.  

Please change to 

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 

 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As indicated 
in the first 
row of this 
section, this 
information 
has now 
been marked 
CIC on the 
advice of 
NICE. 

On page 184, the ERG table 75 
presents CiC and AiC marked 
information. 

With the updated Document B and 
appendices dated 02/07/2018 as 
required by NICE, Pfizer have revised 
the CiC marking into AiC marking. 

Please change to: 

Study  
Treat

ment 

TNFi-naive TNFi-exposed 

Clinical 

response 

Clinical 

remission 

Clinical 

response 

Clinical 

remission 

OCTAVE 

Induction 1  

Placebo ***** ***** ***** **** 

Tofaciti

nib 
***** ***** ***** ***** 

OCTAVE 

Induction 2  

Placebo ***** **** ***** **** 

Tofaciti

nib 
***** ***** ***** ***** 

Model  

Placebo 36.2% 10.5% 24.7% 4.1% 

Tofaciti

nib 
60.2% 26.0% 56.7% 18.9% 

 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

CIC marking 
now changed 
to AIC 
marking. 

On page 189, of the ERG report Table 
81 presents academic in confidence 
data, which Pfizer would like to have 
marked accordingly.  

Please change to: 

Scenarios Assumption 

ICER for tofacitinib vs. 

CT 
Vedolizuma

b 

Base case  £8,564 £615,077 

Tofacitinib *** of patients receiving £12,63 Tofacitini

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As indicated 
in the first 
row of this 
section, this 
information 
has now 
been marked 
CIC on the 
advice of 



maintenance 

dose mix  

5mg; *** of patients 

receiving 10mg 

7 b 

dominant 
 

NICE. 

On page 192, the ERG reportTable 85 
presents academic in confidence data, 
which Pfizer would like to have 
marked accordingly. 

 

Scenarios Assumption ICER for Tofacitinib vs.  

CT Vedolizuma

b 

Base case  £10,311 £7,838,381 

Tofacitinib 

maintenance dose 

mix  

*** of patients 

receiving 5mg; *** 

of patients 

receiving 10mg 

£13,956 Tofacitinib 

dominant 

 

Academic sensitive 
information requiring 
marking.  

No impact on clinical and 
cost-effectiveness 
conclusions presented 

As indicated 
in the first 
row of this 
section, this 
information 
has now 
been marked 
CIC on the 
advice of 
NICE. 

Issue 3 Minor factual inaccuracies and clarifications   

Description of problem  Description of proposed amendment  Justification for 
amendment 

ERG response 

Page 15 of the ERG report states:  

“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).” 

Pfizer believes the data here to be incomplete 
as it only contains results for the 10mg BID 
dose and omits the results for the 5mg BID 
dose. 

Suggest changing to: 

“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 (10mg BID); 26.8%, 95% CI 18.5 
to 35.1, p<0.0001(5mg BID), using locally 
read data).” 

To provide the reader with the 
factually complete results for 
both doses.  

 

No impact on clinical and cost-
effectiveness conclusions 
presented. 

For completeness the 
ERG has provided the 
results for the 5mg 
tofacitinib dose as 
suggested. 

Pages 15 to 16 of the ERG report states:  

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

Suggest changing to: 

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

Factual accuracy and clarity of 
the document. 

No impact on clinical and cost-

For clarity the ERG has 
stated that the 
comparisons between 
tofacitinib and placebo 



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

Pfizer believes this requires clarification as to 
the trials to which the data refers, as OCTAVE 
Open was not placebo controlled. 

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 placebo arms 
within OCTAVE Induction 1 and 2 and 
OCTAVE Sustain, with serious adverse 
events affecting fewer than 10% of patients 
in these trials.”   

effectiveness conclusions 
presented 

arms only apply to the 
OCTAVE Induction 1 and 
2 and the OCTAVE 
Sustain trials (i.e. not 
OCTAVE Open which 
was not placebo 
controlled). 

Page 33 of the : ERG report states: 

“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.” 

Pfizer believes this requires correction and 
clarification, as the primary endpoint is 
inaccurate, being the more stringent endpoint 
of remission, and the description of the 
secondary outcomes is incomplete. 

Suggest changing to: 

“The primary outcome in the phase 3 
OCTAVE trials was 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 key secondary 
outcome in the phase 3 trials.” 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

The ERG has corrected 
this typographical error. 

Page 38 of the ERG report states:  

“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).” 

Pfizer believes that this requires clarification to 
reflect the scope of the decision problem 

Suggest changing to: 

“Prohibited therapies included TNFi therapies 
within 8 weeks of baseline; azathioprine, 
methotrexate, and 6-mercaptopurine within 2 
weeks; anti-adhesion molecule therapy taken 
within 1 year; and ciclosporin and 
intravenous corticosteroids (CS Tables 9 and 
10).” 

For clarity that protocol reflects 
scope of the decision problem. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

The list reported by the 
ERG is not exhaustive 
therefore this is not a 
factual inaccuracy.  
However, in the interests 
of clarity the ERG has 
amended the text as 
suggested by the 



which includes further biologics. company. 

Page 38 of the ERG report states:  

“The OCTAVE induction and maintenance 
trials conform to a re-randomisation design.” 

Further in the paragraph the ERG outlines the 
alternative trial design (treat-through), and as 
the paragraph stands it can be interpreted that 
the OCTAVE re-randomisation design is by 
choice, whereas it was advocated by the 
regulatory authorities to exposure time of 
inadequate treatments, such as placebo. 

Suggest changing to: 

“The OCTAVE induction and maintenance 
trials conform to a re-randomisation design, 
as requested by regulatory authorities.” 

For clarity that protocol reflects 
scope of the decision problem. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

Not a factual inaccuracy.  
This information is not 
provided in the CS. 

Page 53 of the ERG report states:  

“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).” 

The timings for assessment of sustained 
corticosteroid-free remission are incomplete. 

Suggest changing to: 

“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 (measured at weeks 
24 and 52).” 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

The ERG agrees the text 
is incomplete and has 
updated this as 
suggested by the 
company. 

Page 55 of the ERG report Table 10. 

Clinical effectiveness outcomes and outcome 
definitions of the OCTAVE RCTs. The cell for 
a key secondary outcome: sustained 
corticosteroid-free remission and when 
assessed for OCTAVE Sustain gives the 
following data: 

“52.” 

This is inaccurate as this was measured at two 

Suggest changing to: 

“24, 52.” 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

The ERG agrees the text 
is incomplete and has 
updated this as 
suggested by the 
company. 



time points in the study. 

ERG report page 66, section 3.1.7 states; 

“Where there was a difference in the deviance 
information criterion (DIC) of less than 3, the 
company favoured the fixed effects model.” 

The statement made by the ERG does not 
fully convey the full extent of the company’s 
decision making for the model choice (page 
88-89 of CS), which was more considered 
than using the DIC measures as a proxy. 

Suggest changing to: 

“Where models were comparable in terms of 
results and goodness of fit, the company 
favoured the fixed effects model.” 

 

Factual accuracy of the 
document. 

Potential impact on clinical 
conclusions and minimal 
impact on cost-effectiveness 
conclusions presented 

No change made.  The 
ERG cannot find evidence 
for the company’s 
decision making for model 
choice on pages 88-89 
(text both before and after 
CS Table 22) of the CS.  
Furthermore, the detailed 
description of the 
methods of network meta-
analysis in Appendix 
D.1.3.3 states “Where the 
difference in DIC 
suggested indifference, 
the simpler fixed effect 
model was preferred”.  
The hints in the text that 
the company may have 
intended for NMA model 
results to be similar in 
terms of results 
(B.2.9.2.1.1 and D.1.3.3) 
are not supported by any 
evidence (the CS only 
presents results from the 
favoured model). 

ERG report page 73, section 3.1.7 states; 

“Similarly, the company preferred the fixed 
effects model in the maintenance phase TNFi-
naïve population for clinical 
response/remission.” 

Suggest changing to: 

“Similarly, the company preferred the fixed 
effects model in the maintenance phase 
TNFi-naïve population for clinical 
response/remission as it deemed the random 
effect results implausibly imprecise because 

Factual accuracy of the 
document. 

Potential impact on clinical 
conclusions and minimal 
impact on cost-effectiveness 

The ERG agrees that the 
company have stated the 
results were implausibly 
imprecise and no 
treatment was predicted 
to be significantly better 



The statement made by the ERG does not 
fully convey the full extent of the company’s 
decision making for the model choice as 
detailed in the CS (page 89 of CS). 

no treatment was predicted to be significantly 
better than placebo.” 

conclusions presented than placebo.  The text 
has therefore been 
amended albeit the ERG 
is not convinced that this 
is an argument in favour 
of choosing the fixed-
effect model. 

Pages 129 to 130 of the  ERG report states:  

“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.” 

Pfizer believes that this requires clarification 
as OCTAVE Open was not placebo controlled 

Suggest changing to: 

“Rates of adverse events of any type were 
broadly similar for the tofacitinib and placebo 
arms within OCTAVE Induction 1 and 2 and 
OCTAVE Sustain. Serious adverse events 
affected fewer than 10% of patients in these 
trials.” 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

For clarity of the 
document the ERG 
agrees with the 
company’s suggested 
wording. 

ERG report page 141, section 4.3.2 states; 

“These recommendations relate to early 
assessment of response following induction 
treatment (from 8 to 16 weeks after initiation).” 

Table 39 on page 122 of the CS presents the 
licenced doses and stopping rules according 
to SmPC.  

The SmPC of adalimumab suggests to cease 
treatment if response has not been achieved 
within 2-8 weeks of initiating treatment.  

Therefore the range quoted in the ERG report 
should state 2-16 weeks to encompass all 
stopping times across treatments as per the 
SmPCs. 

Suggest changing to: 

“These recommendations relate to early 
assessment of response following induction 
treatment (from 2 to 16 weeks after 
initiation).” 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

The ERG agrees and the 
text has been corrected 
as suggested. 



ERG report page 149, section 4.3.4 states; 

“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)” 

The statement made by the ERG does not 
fully convey the full extent of the company’s 
decision making for the model choice (page 
88-89 of CS), which was more considered 
than simply using the DIC measures as a 
proxy.  

Suggest changing to: 

“The company state that their choice of NMA 
models was based on model fit statistics and 
assessment of result outputs. For the 
induction phase the company chose fixed 
effects over random effects as models were 
comparable in terms of results and goodness 
of fit. For the maintenance phase the 
company chose the fixed effect model as it 
deemed the random effect results implausibly 
imprecise because no treatment was 
predicted to be significantly better than 
placebo. (CS B.2.9.2.1.1)” 

Factual accuracy of the 
document. 

Potential impact on clinical 
conclusions and minimal 
impact on cost-effectiveness 
conclusions presented 

As the ERG has stated 
above (in relation to ERG 
report p.66) Appendix 
D.1.3.3 states “Where the 
difference in DIC 
suggested indifference, 
the simpler fixed effect 
model was preferred” but 
the ERG agrees that the 
company’s stated reason 
for choosing the fixed-
effect model for the 
maintenance phase was 
the “implausibly 
imprecise” results 
obtained from the random 
effects model.  The ERG 
has therefore amended 
the text as follows: 

“The company state that 
their choice of NMA 
models was based on DIC 
measures of model fit 
statistics.  For the 
induction phase the 
results and model fit for 
the fixed and random 
effects models were 
comparable for both 
patients subgroups.  In 
the TNFi-naïve subgroup 
the model fit diagnostics 
were slightly better for the 
random effects model so 
this was preferred.  For 



the TNFi-exposed 
subgroup , but that they 
preferred the simpler fixed 
effect approach when 
because the DIC statistics 
were similar (CS 
B.2.9.2.1.1).  In the 
maintenance phase the 
fixed effect models were 
preferred because the 
company deemed the 
random effects results 
implausibly imprecise with 
no treatment predicted to 
be significantly better than 
placebo.” 

Table 75 of page 184 in the ERG report 
presents incorrect information sourced from 
the CS table 199 (Appendix J.1.2), which also 
presents the incorrect values.  

As a result the ERG conclusions on the 
comparability of trial results versus model 
predictions are no longer applicable. 

Table 90 on page 212 of the ERG report 
presents the correct values. 

Please consider deleting “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.” 

We also request that table 75 is changed to: 

Stud

y  

Treatm

ent 

TNFi-naive TNFi-exposed 

Clinica

l 

respon

se 

Clinica

l 

remissi

on 

Clinica

l 

respon

se 

Clinica

l 

remissi

on 

OCT

AVE 

Indu

ction 

Placebo ***** ***** ***** **** 

Tofaciti

nib 
***** ***** ***** ***** 

Factual accuracy of the 
document. 

No impact on clinical and cost-
effectiveness conclusions 
presented 

Estimates for OCTAVE 1 
& 2 in Table 75 of the 
ERG report were sourced 
from CS Table 199 in 
Appendix J.1.2 of the 
original company 
submission (which the 
company has now 
acknowledged to contain 
incorrect values).  

We have updated our 
report to reflect the 
changes suggested by 
the company. 



1  

OCT

AVE 

Indu

ction 

2  

Placebo ***** **** ***** **** 

Tofaciti

nib 
***** ***** ***** ***** 

Mod

el 

Placebo ***** ***** ***** ***** 

Tofaciti

nib 
***** ***** ***** ***** 

 

Page 203 of the ERG report states: 

“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 statement made by the ERG does not 
fully convey the full extent of the company’s 
decision making for the model choice (page 
88-89 of CS), which was more considered 
than simply by using the DIC measures as a 
proxy 

Suggest deleting or changing to: 

“Whilst they state that their choice of NMA 
models was based on model fit statistics and 
assessment of result outputs; for the 
induction phase the company chose fixed 
effects over random effects as models were 
comparable in terms of results and goodness 
of fit. For the maintenance phase the 
company chose the fixed effect model as it 
deemed the random effect results implausibly 
imprecise because no treatment was 
predicted to be significantly better than 
placebo.” 

Factual accuracy of the 
document. 

Potential impact on clinical 
conclusions and minimal 
impact on cost-effectiveness 
conclusions presented 

In line with earlier 
responses, the ERG has 
made an amendment to 
the text to capture the 
company’s view that the 
maintenance phase NMA 
for the TNFi-naïve 
subgroup under the 
random effects model 
gave implausibly 
imprecise results. 
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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 (10mg BID); 

26.8%, 95% CI 18.5 to 35.1, p<0.0001 (5mg BID), both 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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placebo arms within OCTAVE Induction 1 and 2 and OCTAVE Sustain 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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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  *****   *****   *****   *****  - £10,302 

Tofacitinib  *****   *****   *****   *****  £10,302 - 

Vedolizumab  *****   *****   *****   *****  £7,838,238 £7,838,238 

 

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.   



33 
 

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 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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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; anti-adhesion- 

molecule therapy taken within 1 year; and ciclosporin and intravenous corticosteroids (CS 

Tables 9 and 10). Permitted concomitant medications for ulcerative colitis included oral
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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 

Inclusion: 

 age ≥18 years 

 confirmed diagnosis of UC for ≥4 months 

Inclusion:  

 entry criteria for the 

Induction trials 

 completed 8 weeks 

induction therapy 

Inclusion:  

 completed or 

demonstrated 

treatment failure 

in 
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  2.5 mg per week until the dose 

was 0 mg). 

 

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,****;) 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 n=***. 

d ***** ** ***** ************ ** *** ***** ** ***** *** **** * ** **** ********** ******** ************** ******** **** 
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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 (measured at weeks 24 and 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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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 

24, 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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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 as it deemed the random effect results implausibly 

imprecise because no treatment was predicted to be significantly better than placebo.  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.
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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 

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 
***** ******* ***** ***** ******* ***** ***** ******* ***** 
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Vedolizumab 

300 mg 
***** ******* ****** ***** ******* ****** ***** ******* ***** 

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

Infliximab 10 mg/kg ***** ******* ***** ***** ******* ***** ***** ****** ***** 

Adalumimab 

160/80/40 mg 
***** ******* **** ***** ******* ***** **** ******* ***** 

Golimumab 

200/100 mg 
**** ******* ***** ***** ******** ***** ***** ******* ****** 

Vedlizumab 300 mg ***** ******* ***** ***** ******* ***** ***** ******* ***** 

Azathioprine ** ***** ******** **** ***** ****** ***** 

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.  
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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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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. 

 

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 OCTAVE Induction 1 and 2 and OCTAVE Sustain.  Serious adverse events
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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% 

males (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
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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 2 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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 Choice of fixed effects versus random effects 

The company state that their choice of NMA models was based on model fit 

statistics.  For the induction phase the results and model fit for the fixed and random 

effects models were comparable for both patients subgroups.  In the TNFi-naïve 

subgroup the model fit diagnostics were slightly better for the random effects model 

so this was preferred.  For the TNFi-exposed subgroup  they preferred the simpler 

fixed effect approach because the DIC statistics were similar (CS B.2.9.2.1.1).  In the 

maintenance phase the fixed effect models were preferred because the company 

deemed the random effects results implausibly imprecise with no treatment predicted 

to be significantly better than placebo.  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.
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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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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). 

 

1.1.1.1 External validity  

We have tabulated the model predictions against the observed clinical data for the 

maintenance phase, in Table 75 below.  
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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 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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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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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. The company states 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. In the case of the NMA for the TNFi-naïve 

population in the maintenance phase the fixed effect model was preferred because the 
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company thought the random effects results were implausibly imprecise with no treatment being 

predicted to be significantly better than placebo.  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 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
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Table 111 ERG base case: drug sequencing scenarios (tofacitinib PAS, others at list 

price) 

 

Treatments Total costs Total QALYs Fully incremental analysis 

ICER (£ per QALY) 

T
re

a
tm

e
n

t 
s

e
q

u
e
n

c
in

g
  

TNFi- naive 

Conventional ****;  ****;  ****;  

Gol-Ada-CT ****;  ****;  ****;  

Inf-Ada-CT ****;  ****;  ****;  

Ada-Ved-CT ****;  ****;  ****;  

Ada-Tof-CT ****;  ****;  ****;  

Gol-Ved-CT ****;  ****;  ****;  

Gol-Tof-CT ****;  ****;  ****;  

Inf-Ved-CT ****;  ****;  ****;  

Inf-Tof-CT ****;  ****;  ****;  

Tof-Ada-CT ****;  ****;  ****;  

Ved-Ada-CT ****;  ****;  ****;  

TNFi-exposed 

Conventional ****;  ****;  ****;  

Ada-Ved-CT ****;  ****;  ****;  

Ved-Ada-CT ****;  ****;  ****;  

Ada-Tof-CT ****;  ****;  ****;  

Tof-Ada-CT ****;  ****;  ****;  
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