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CONFIDENTIAL

This slide set is the pre-meeting briefing for this appraisal. It has been
prepared by the technical team with input from the committee lead team
and the committee chair. It is sent to the appraisal committee before the
committee meeting as part of the committee papers. It summarises:

— the key evidence and views submitted by the company, the consultees
and their nominated clinical experts and patient experts and

— the Evidence Review Group (ERG) report

It highlights key issues for discussion at the first appraisal committee
meeting and should be read with the full supporting documents for this
appraisal

Please note that this document includes information from the ERG before
the company has checked the ERG report for factual inaccuracies

The lead team may use, or amend, some of these slides for their
presentation at the Committee meeting

NICE 2




CONFIDENTIAL

Key abbreviations (shaded rows contain comparator technologies)
ADA Adalimumab INF Infliximab
AE Adverse event mFAS Modified full analysis set
BID Twice daily NMA Network meta-analysis
CHMP | Committee for Medicinal NRI Non-responder imputation
Products for Human Use
Cl Confidence interval PAS Patient access scheme
Crl Credible interval QALY Quality-adjusted life year
CSR Clinical study report SAE Serious adverse event
EMA European Medicines Agency SF-36 36-Item Short Form survey
ERG Evidence review group SUCRA | Surface under cumulative
ranking curve
EQ-5D |5-dimensions EuroQol TA Technology appraisal
questionnaire
FAS Full analysis set TNFi Tumour necrosis factor inhibitor
GOL Golimumab TOF Tofacitinib
HRQoL | Health-related quality of life uc Ulcerative colitis
IBDQ Inflammatory Bowel Disease VED Vedolizumab
Questionnaire
ICER Incremental cost-effectiveness
ratio
NICE




Disease background
Ulcerative colitis (UC)

Most common inflammatory bowel disease
Unknown cause; possible hereditary, infectious, immunological factors

Approximately 146,000 people have UC in England, of whom about 52% have moderate to
severe active disease

— defined as Mayo score = 6 to 12

Symptoms are bloody diarrhoea, colicky abdominal pain, urgency and tenesmus; extra-
intestinal manifestations (joints, eyes, skin and liver)

Onset of symptoms and diagnosis usually occurs between 15 and 25 years, and second peak
of incidence between 55 and 65 years

Symptoms can relapse and go into remission for months or even years:
— 50% of people will have at least 1 relapse per year

Complications of ulcerative colitis may include haemorrhage, perforation, stricture
formation, abscess formation and anorectal disease

High risk of surgery

No increased mortality (only in more severe disease); increased risk of bowel cancer

NICE




Disease background
Total and partial Mayo score definition

Description

Normal

1-2 stools more than usual

3-4 stools more than usual

2 5 stools more than usual

No blood

Streaks of blood < 50% of time with stool
Obvious blood most of time with stool

Stool frequency

Rectal bleeding

— Blood alone passed
Normal/inactive disease
Endoscopic Mild disease
findings Moderate disease
Erosions

Partial Mayo

Normal
Physician’s global Mild

assessment Moderate

WN P OWNEPEPOWNRLROWNELO

Severe

Moderate to severely active ulcerative colitis: total Mayo score of 6 to 12
Remission: total Mayo score = 2 with no individual sub-score exceeding 1 5

NICE |

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.




Relevant NICE guidance

Intervention Population

Adults with moderately to severely active UC
Infliximab  whose disease has responded inadequately to
Adalimumab conventional therapy including corticosteroids and
(. WDEEY Golimumab  mercaptopurine or azathioprine, or who cannot
(MTA) tolerate, or have medical contraindications for, such
therapies

TA342 . Adults with moderately to severely active ulcerative
Vedolizumab e
(Jun. 2015) colitis

NICE clinical guideline (CG)

CG166: Ulcerative colitis: management (2013, partially updated in 2017)

NICE

MTA: multiple technology assessment




CONFIDENTIAL

Marketing
authorisation

Mechanism of
action

Administration
& dose

Stopping rules

List price and
PAS discount

Tofacitinib citrate (Xeljanz)

Pfizer
Treatment of adults 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 (MA granted on 1 August)

Intracellular janus kinase inhibitor that transmit signals arising from cytokine
or growth factor-receptor interactions on the cellular membrane to influence
cellular processes of creating new blood cells in the body (hematopoiesis)
and immune cell function

Oral; recommended dose:
+ induction: 10 mg twice daily for 8 weeks
+ maintenance: 5 mg twice daily

Patients who do not achieve adequate therapeutic benefit by week 8: extension of induction
for 8 weeks, followed by maintenance. Patients who have failed prior TNF antagonist or
those who experience a decrease in response on 5 mg can receive 10 mg for maintenance.
If therapy is interrupted, restarting treatment can be considered. If there has been a loss of
response, reinduction with 10 mg may be considered.

Induction should be discontinued if no evidence of benefit by week 16

+ List price: 5 mg x 56 tab: £690.03; 10 mg x 56 tab: £1,380.06 (average
yearly treatment: £10,350.42 per patient; subsequent annual cost:
£8,970.39 per patient)

+ Simple discount PAS approved

National Institute for Health and Care Excellence
Pre-meeting briefing — insert title in notes master view

Issue date: [Month year]




Positions of tofacitinib in the treatment
pathway

Person with active ulcerative colitis «—

therapy

2
Step 1: Treatment with conventional
+/- corticosteroids

No response

Relapse or no/
Step 2: Treatment with biologics (TNF inadequate

inhibitor or anti-integrin) or response
or intolerance

Remission
— Maintain on conventional therapy
+/- biologic or

Surgery is considered if conventional
therapy +/- biologic or TOF treatment

fails (based on clinician/patient
NICE Key: TOF, tofacitinib preference)

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
dipropionatel, taking into account the person's preferences.

Step 2 therapy: all extents of disease
Prednisolone and tacrolimus

Consider adding oral prednisolonel 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



http://pathways.nice.org.uk/pathways/ulcerative-colitis#pathways-ulcerative-colitis-paths-inducing-remission-in-people-with-ulcerative-colitis-nodes-step-1-therapy-left-sided-and-extensive-ulcerative-colitis-fullcontent-footnote-a38a5f7f8efb44e1adc612d103eacc6e
http://pathways.nice.org.uk/pathways/ulcerative-colitis#pathways-ulcerative-colitis-paths-inducing-remission-in-people-with-ulcerative-colitis-nodes-step-2-therapy-all-extents-of-disease-fullcontent-footnote-08fa5ec4a7474a57a588e039820c422d
http://pathways.nice.org.uk/pathways/ulcerative-colitis#pathways-ulcerative-colitis-paths-inducing-remission-in-people-with-ulcerative-colitis-nodes-step-2-therapy-all-extents-of-disease-fullcontent-footnote-08d3bb76f803424dace05e6e2f4ca487

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.



http://guidance.nice.org.uk/TA140
http://guidance.nice.org.uk/TA140
http://guidance.nice.org.uk/TA262

CONFIDENTIAL

Decision problem
[ [FinalNICEscope  [Companysubmission |

People with moderately to severely active UC who are intolerant of, or whose

disease has had an inadequate response or loss of response to conventional

therapy (oral corticosteroids and/or immunosuppressant) or a TNF-alpha

inhibitor

« TNF-alpha inhibitors

(infliximab, adalimumab,

Comparator golimumab)

» Vedolizumab

« Conventional therapies

Population

Same as final scope with addition of
placebo

measures of disease activity,
including rates and duration of
response, relapse and remission
achieving mucosal healing
health-related quality of life
rates of surgical intervention
time to surgical intervention
rates of hospitalisation

adverse effects of treatment
mortality

Absence of ‘time to surgical intervention’;
company explained that it was not
assessed in the OCTAVE trials

Qutcome

NICE

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
Issue date: August 2018




Clinician perspective
Tofacitinib

+ First drug of this class offering an alternative treatment to patients whose disease
has not responded to current treatment options (treatment-refractory or
corticosteroid-dependent)

+ Step-change in the management of the ulcerative colitis (UC)
+ Oral medication, does not require infusion facilities

+ Increase chance of avoiding surgical intervention (e.g. colectomy, which can impact
on education, relationships and pregnancy)

« Small molecule so reduced chance of immunogenicity and loss of response over
time compared to monoclonal antibody therapies (biologics)

+ Good safety profile
+ OCTAVE trials reflect UK clinical practice (although excluded people with protitis®)

» Variability of access in England due to commissioners interpreting of NICE guidance
differently

+ Locally defined treatment pathways (commissioners /secondary care)

NICE

10
*Protitis: disease extent less than 15cm from anal verge

10




Patient perspective

Tofacitinib and current UC treatment

Tofacitinib offers an additional treatment option with a different mechanism of
action; reduced likelihood of loss of response

Convenience of oral therapy
Concerns with current available treatments
— far from optimal due to lack of response and safety concern

— surgery associated with considerable anxiety and potential complications; can
interfere with religious and cultural belief

— injections and infusions (at hospital or home) can impact significantly on patient’s
lives and work (e.g., travel/parking cost; cannot travel due to storage
requirement)

Profound and devastating impact of UC symptoms on all aspects of life: study,
socialise, participate in leisure activities, have intimate relationships.

Burden on carer as UC is (to some degree) an invisible condition, unpredictable
symptoms, extremely uncomfortable to talk about

“Tofacitinib has completely changed my life.... | am now in my 4th year of taking
NICE tofacitinib and it is like | am a new person”

11

11




CLINICAL EFFECTIVENESS

NICE

12

12




CONFIDENTIAL

Overview of company tofacitinib trial programme

Induction cohort Maintenance cohort
1 ]

Phase Il - OCTAVE Induction 1
A3921094; NCT01485763

Phase Il - OCTAVE Sustain \
A3921096; NCT01458574 LTE - OCTAVE Open

itinib 10 mg A3821139; NCT01470612

Not in
Complelers L ion
and treatment
. > Tofacitinib5 mg
Remission 8D (N=175)

Phase Il - Induction
A3921063; NCT00787202

ib 10 mg

BID (N

failures

Re-randomization

Phase lil - OCTAVE Induction 2

A3921095; NCT01458951

» Phase Il was a small dose-finding study (n=194 patients, of whom only 33 received TOF10)
therefore company submission only focuses on Phase IIl OCTAVE trials (although included in NMA
because it met inclusion criteria)

«  ERG comments: reasonable; each studi included UK iatients althouih number was low
NICE

Source: Figure 4 p.39 of CS, company response to clarification A9 13

13




CONFIDENTIAL

Summary of OCTAVE trials
|| inductioncohort | Maintenancecohort |

OCTAVE OCTAVE OCTAVE Sustain
Induction 1 Induction 2

N 598 541 293

Design Phase Il Phase 111 Phase Il

Duration 9 weeks 9 weeks 52 weeks

Population Patients with moderate to severe Patients who achieved clinical
active UC (results are presentedby response in OCTAVE Induction 1
prior TNFi exposure) or 2 (results are presented by prior

TNFi exposure)
Intervention TOF 10mg BID TOF 10mg BID TOF 5mg & 10mg BID

Comparator placebo placebo placebo

Endpoints 1° remission (central & local read)* 1° remission (central & local read)*
2° mucosal healing; clinical 2° mucosal healing; sustained
response; clinical remission; IBDQ; steroid-free remission** (24 wk);
SF-36; EQ-5D (all outcomes clinical response; clinical remission
measured at 8 wk) (all outcomes measured at 52 wk)

BID, twice daily; EQ-5D, 5-dimension EuroQol questionnaire; IBDQ, Inflammatory Bowel Disease Questionnaire; SF-36, 36-ltem Short Form Survey
INICE :remissionis measured based on centrally & locally assessment of endoscopic subscores: only locally read included in NMA; “*although

corticosteroids used for induction of remission, because of their side-effect profile they are not typically used for long-term management of UC,

making corticosteroid-free remission an important goal 14

Note:
- OCTAVE Induction 1 and 2 are identical studies

- athird 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.

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
Issue date: August 2018
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Definition of clinical endpoints
Endpoints _ |Definiton |

.. Mayo score of < 2, rectal bleeding
Remission S -
no individual N subscore=0
. . .. subscore exceeding
Clinical Remission .
1 point

Decrease from baseline Mayo score of 2 3
Clinical Response points and = 30%, with a decrease in rectal
Secondary po bleeding subscore of = 1 point or absolute
rectal bleeding subscore of < 1

Mucosal Healing Mayo endoscopic subscore of < 1

Endoscopic Remission Mayo endoscopic subscore of O

+ Definition of clinical remission and remission are almost identical and results are very similar; only
the outcomes of clinical remission and clinical response contribute to the economic model
(clinical remission is included in clinical response)

* Mucosal healing and endoscopic remission are measured using endoscopy via 2 routes:
+ Locally assessed by study site investigator; used in clinical practice and therefore used in in
base case network meta-analysis and cost-effectiveness model
+ Centrally assessed by central reader; requested by EMA; results could have been
NICE confounded by local assessment: used in sensitivity analysis
Source: Table 12 p. 45 of CS 15

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.

15




CONFIDENTIAL

Results by subgroup: Proportion of patients in

clinical remission & response (1)
OCTAVE 1 & 2 pooled data at week 8 (locally read scores)

Subgroup: prior-TNFi | TOF 10 mg Difference (95% Cl);
treatment n/N (%) n/N (%) p-value

Clinical remission
TNFi-naive
TNFi-exposed

Clinical response

TNFi-naive

TNFi-exposed

NICE 16

16




CONFIDENTIAL

Results by subgroup: Proportion of patients in

clinical remission & response (2)

OCTAVE Sustain at week 52 (locally read scores)
S:_jlgf_rgn?:l TOF 5 mg PBO Difference vs TOF 10 mg | Difference vs
Eeatment n/N (%) n/N (%) PBO(95%Cl)  |n/N (%) PBO (95% CI)

Clinical Remission

TNFi-naive

TNFi-exposed
Clinical Response
TNFi-naive

TNFi-exposed

—_— = -
e e =

NICE

17

17




Adverse events (AEs)
OCTAVE trials

OCTAVE trial programme

(Phase I, OCTAVE Induction, OCTAVE Sustain

Deaths
Serious AEs

Serious infections
(included in the
economic model)

and OCTAVE Open)
Placebo Tofacitinib
(n not reported) (n=1157)
0 5% (0.4%)
<10% <10%
2 (0%) 38 (3.3%)™"

*1 death was related to treatment **n not reported in OCTAVE Open

* ERG comments: Overall, and in comparison with evidence from the use of
tofacitinib in patients with rheumatoid arthritis, no new safety signals were

identified.
NICE

18
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CONFIDENTIAL

, .
Company’s network meta-analysis (NMA)
Description
* Company performed a Bayesian network meta-analysis (NMA) to estimate the relative
efficacy and safety between tofacitinib [TOF] (5mg and 10mg) and

— TNF-alpha inhibitors: adalimuab [ADA] (40/80/160mg); golimumab [GOL] (200/100mg
and 100 mg); infliximab [INF] (5mg/kg)

— vedolizumab [VED] (300mg Q4W and Q8W)

— conventional therapies (placebo)

2 evidence networks for each induction and maintenance cohort, to match OCTAVE trials
— TNFi naive/ TNFi experienced

+ used a multinomial probit model for clinical response and clinical remission-this modelled
clinical response and remission jointly to avoid impossible predictions such as more patients
experience clinical remission than experience clinical response.

+ Efficacy endpoints: clinical response, clinical remission, mucosal healing (o

+ Safety endpoints: discontinuations due to adverse events, serious adverse events, and
serious infections t

NICE 19

19




Company’s network for TNFi Naive

| Induction Phase |

Tofacitinib 10 mg

Vedolizumab Infliximab

v
Golimumab Adalimumab

#Local read

Abbreviations: PBO, placebo; Q4W, every 4 weeks;

NICE

Tofacitinib 10 mg Tofacitinib 5 mg

Vedo\lqun;:‘l; 'O st . Infliximab

GEMINI 1
Vedolizumab,
Q4w
PURSUIT-M
- Adalimumab
Golimumab Golimumab
50 mg 100 mg

G8W, every 8 weeks.

20

20




Company’s network for TNFi Exposed

Tofacitinib 10 mg

Vedolizumab
PBO
Adalimumab

°TNFi failures

Tofacitinib 10 mg Tofacitinib 5 mg

Vedolizumab ,/ \',
Qsw |

<

= Ippg -
Vedolizumab \ -
Q4w

Adalimumab

Abbreviations: PBO, placebo; Q4W, every 4 weeks; G8W, every 8 weeks.

NICE

21
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Company’s NMA Results: TNFi Naive (1)

+ Inthe Induction ihase for TNFi naive _

Random effects | Treatment effect (probit scale*) PI’OpOl‘tIOI’I of patlents n

model used Median (95% Crl) Clinical Clinical

response remission
Induction Phase
Placebo
TOF
INF
ADA
GOL

VED
*On the probit scale a negative coefficient indicates treatment is more effective than placebo

**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

NICE

22
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Company’s NMA Results: TNFi Naive (2)

used Clinical response

Maintenance Phase

PBO [ ]
TOF 5 mg ] |
TOF 10 mg [ [
INF [ [ ]
ADA [ ] [
GOL 50 mg [ | ]
VED Q8W ] [
VED Q4W [ [

Fixed effects model | | reatmenteffect | Proportion of patients in
(probit scale)
Median (95% Crl

Clinical remission

ERG comments: Preferred Random effects model. Results of this analysis showed wider credible

intervals => ERG used this model in its preferred base case

NICE

23
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Company’s NMA results: TNFi Exposed

+ In both the induction and maintenance ihase for TNFi exiosed

Fixed effects Treatment effect (probit scale) ST N pat|en|n SUCRA
model used Median (95% Crl) Clinical response C"“'_Ca!
remission

Induction Phase

Placebo I B S
TOF I EE S .
ADA I B N S
VED I I N e
Maintenance Phase

pEO IS S .
TOF 5 mg I I N e
TOF 10 mg I I N e
ADA™* I N I
VED Q8W I Bl N e
VED QAW I I N e
NICE ERG comments: Prgrer(ecl Random effects mo@el for ipgluction phase. Results of this analysis

showed wider credible intervals => ERG used this model in its preferred base case

24




Company'’s Serious Infections NMA

(induction phase only)

Treatment effect vs placebo, median (95% Crl), logit scale

Comparator Company base-case

random effects fixed effects)

ADA
GOL
VED
AZA

.
I
I
I
I
I
ERG comments:
* ERG replication of company fixed effect model showed high level of uncertainty with very
wide credible intervals which persisted in a fixed effect model
« ERG noted this is probably caused by the lack of any serious infections across placebo arms
in the 3 TOF studies (in the other studies included in the NMA only 1 trial had O events)
* ERG ran a frequentist NMA to adjust for this (added 0.5 to zero events). Results showed a non-
significant increased risk of serious infection with TOF
=> ERG used this analysis in its preferred base case

NICE

ERG alternative model selection

25
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Key Clinical Issues

* Where is tofacitinib used in the treatment pathway?
» Are the results of the OCTAVE trials generalisable to NHS clinical
practice?

— |Is it appropriate to subgroup the results based on prior treatment
with TNF alpha inhibitors?

+ Is the ERG's use of a frequentist approach for the NMA of serious
infections appropriate?

Is tofacitinib associated with an increased risk of serious infections?

NICE 26

26




CONFIDENTIAL

Company’s model population and

comparators
VS
ITT population
\I./Cha racteristics as per OCTAVE studies

TNFi or biologic- TNFi- or biologic
naive exposed
S~— —
Comparators: .
+ Conventional treatment (CT)* Comparators:

« CT
+ Vedolizumab

*  Adalimumab
»  Golimumab
» Infliximab

* Vedolizumab

Treatment sequences:
»  CT modelled as single line therapy
* Model can compare treatment sequences.

N ICE Conventional therapy™ defined as a combination of aminosalicylates (balsalazide, mesalazine, olsalazine and
sulfalazine), corticosteroids (hydrocortisone and prednisolone) and the immunomodulator azathioprine

TOF and biologics are followed by CT in second line.

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
Issue date: August 2018
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CONFIDENTIAL

Company’s model population and comparators -
ERG critique

Subgroups by TNFi or biologics exposure:

— Company: labelling by biologics exposure because
+ prior exposure to biologics is an important treatment effect modifier
+ patients’ treatment history is a deciding factor in the treatment pathway

— ERG agree but note that labelling is misleading, as NMA results are defined by prior exposure to
TNFi alone (and not by prior biologic exposure)
+ Characteristics of the population

— Company: subgroups as per the OCTAVE trials
— ERG: same gender, age and weight mix regardless of prior TNFi exposure
=> ERG explore impact of age and body weight in scenario analysis
» Comparators
— Company did not include ADA
— ERG considers ADA is a relevant comparator
=> ERG include ADA in their base case

+  Sequences:
=> ERG explore effect of switching within or between classes and compare ‘step-up’ and ‘step-down’
strategies

NICE

28

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
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CONFIDENTIAL

Company model structure

Totacitinib or Active UC e

biologics /‘G Response only
Conventional Active UC —— s Dead
treatment and surgery C\ G Response only

)

Post elective surgery

Post elective surgery O
w/ CC

NICE

Abbreviations: CC, colectomy complications; UC, ulcerative colitis. 29

* 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.

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
Issue date: August 2018
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Model health state description

1. Active UC Patients enter model, start 8-week induction of TOF or biologic
2.Remission Patients in remission (after induction) continue to receive
maintenance with TOF or biologic as they remain in response.
3.Response only Patients achieving response and patients responders in remission in
each 8-week cycle are estimated from NMA
Patients transition to the Active UC state on conventional treatment
if:
4.Active UC + Non response to tofacitinib/biologic induction
+ Loss of response in tofacitinib/biologic maintenance
e Loss of response during conventional therapy (CT).
5.Remisson Patients who respond with or without remission while on CT.
Transitions between active UC, remission and response only health
6.Response only 2 . . = . .
ates continue to occur while patients receive ongoing CT
Patients not in remission require emergency surgery due to acute
exacerbation events in each model cycle.
Patients in Active UC assumed to undergo elective surgery in each
cycle.
Surgery is associated with perioperative risks of complications and
mortality. Patients who survive surgery transition to 1 of 2 health
states: with- or without long-term complications.

Tofacitinib
/ biologic

Conventional
treatment

30




ERG critique on the model structure

» Economic model of good quality
» Appropriate reflection of clinical practice, in line with previous UC models.
» Includes risk of relapse and immediate cessation of response at each cycle.

« Assumes a fixed duration of induction of 8 weeks, followed by cessation of
treatment for patients whose disease does not show a response in this time

— TOF SPC recommends assessment 8-16 weeks after initiation and annual
reassessment.

— NICE MTA329 and NICE TA342 recommend assessment of response at 12
months. ERG’s clinical experts agree that benefit is assessed annually.

— NICE MTA329 and NICE TA342 recommend consideration of treatment
withdrawal. ERG’s clinical experts consider that withdrawal is unlikely in clinical
practice.

« Adverse drug reactions only include serious infection, which in the model do not
cause treatment discontinuation (although clinical advice is that TOF would be
temporarily withheld).

NICE
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Parameters
and rationale

Source

ERG
comments

NICE

Clinical parameters in the model

! Efficacy Safety Complications
Locally read clinical Serious infections only Incidence and
response/ included as model already  complication/mortality
remission; choice of accounts for UC related rates for surgery
NMA models based conditions since model (perioperative
on DIC statistics, health states are defined complication and
with preference for based on clinical response  mortality, incidence of
FE if no difference  and clinical remission emergency and elective
corresponding to Mayo surgery
scores

NMA (clinical) and  NMA (safety) for serious Literature and
assumption infections assumptions

« Prefer NMA results using RE models to better reflect uncertainty related
to heterogeneity in efficacy outcomes

=> ERG test alternative NMA in scenario analysis

« Safety: in clinical practice, patients would be temporarily withheld
following serious infection so assuming no discontinuation due to
serious infections or other AEs is unrealistic and likely to introduce bias

32




CONFIDENTIAL

Effectiveness in the model: TNFi-naive

Distribution by health state at end Response and remission given response
of induction (over 8 weeks)

Probability of Percentage of
Remission maintaining responders in
response remission

Response

Active UC
only

ADA

GOL 50mg
GOL 100mg
INF

TOF 5mg
TOF 10mg
VED Q8W
VED Q4W
Eh

Source: Adapted from Table 57 p. 149 and Table 58 p. 150 of ERG report

*  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

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
Issue date: August 2018
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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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Effectiveness in the model: TNFi-exposed

Distribution by health state at end Response and remission given response (over
of induction 8 weeks)
Active s o Prol?abll'lty of Percentage .Of
Remission maintaining responders in
uc* only ..
response  remission

ERG comments:

+ Assumption does not reflect clinical experience; clinical experience shows risk is
greatest in first 6-12 months; and falls thereafter

+ Likely to underestimate the duration of treatment and hence costs and QALY of
active treatments; unknown direction of bias in ICERs

Source: Adapted from Table 57 p. 149 and Table 58 p. 150 of ERG report
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Safety outcomes in the model: Serious
infections

« probabilities of serious infections used in the company base case, with
ranges for sensitivity analysis vs ERG preferred frequentist approach

Company (Bayesian NMA RE) ERG (Frequentist NMA RE)
Treatment

Base case Lower Upper Base case Lower Upper
limit limit limit limit
Infliximab |

ERG comments
« ERG frequentist estimates, give more plausible ranges of uncertainty
» Uncertainty associated with serious infections due to the rarity of events.

NICE

Source table 59, page 153 of ERG report
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Surgical complication parameter
Sources

Value Source

Elective colectomy: 0.058%  Misra et al. (2016), HES analysis;

S;thomy per cycle; emergency ERG scenario analysis: Chhaya et
colectomy: 0.021% per cycle al. (2015)
Perioperative ., go¢ mortality risk per UK IBD audit 2008-2014
complications .
. operation
and mortality

Ferrante et al. (2007); ERG
1.5% per cycle scenario analysis: Japanese study
by Arai et al. (2010)

Post-surgery
complications

Same as general population,

All-cause -
mortality ad_Justed for age and gender-
mix
NICE
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Health-related quality of life

* Company used utilities for pre and post-surgical states from Woehl et al. 2008; and

the background utility (‘no disease’) is based on EQ-5D by age and gender in
general population (Ara et al. 2010):

Woehl et al. OCTAVE trials
2008 Swinburn et

(company Eaks al. 2012
base case)

Health state

52 weeks

Active UC 0.6317
Response 0.8944
Remission 1.0000
Post-surgery 0.65%96

ERG comments:
* ERG believes that utilities from OCTAVE trials are problematic because of the re-

randomisation design and lack of intermediate assessments between week 8 and 52.

Therefore, ERG agrees that utilities by Woehl et al. provide a more appropriate source for

base case parameters and also, are consistent with previous NICE TAs for UC.
ERG use these estimatesin ERG preferred analyses, and test scenarios based on the
company’s OCTAVE analyses and published sources (Swinburn et al.)

NICE
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Items Company assumption ERG comments

Drug
acquisition

Conventional
therapy

Qutpatient visit

Drug
administration

Stoma care

Resource use and costs

+ TOF: confidential patient access
scheme (PAS) discount

+ GOL: PAS discount assume 50 and
100 mg dose at same cost

+ INF: biosimilar cost included

Assumed equal usage for balsalazide,
mesalazine, olsalazine and sulfalazine

Assumed 2 outpatient visits for patients
in remission on maintenance treatment
and 4.5 visits/ year for patients with a
response but no remission

Assumed no administration cost for self-
administered sub-cutaneous injections
(golimumab, adalimumab)

Company model omits ongoing costs of
stoma care for post-colectomy health
states (£426.36 per person in post-
surgery assuming 40% have a stoma)

+ ERG analysis also include VED
confidential PAS (results in part 2)
* INF: biosimilar cost included

+ Does not reflect UK practice; mesalazine
is prescribed more
+ Minor change of NHS price

Monitoring and follow-up costs might not
reflect clinical practice whereby treatment
can be withdrawn within 8 weeks of a
relapse => ERG explore scenario with
additional costs for outpatient visits to
enable treatment cessation within 8 weeks of
arelapse (6.5 visits/year)

=> ERG explore impact of assuming an
initiation of self-administration

ERG include these costs in their base case
and explore variation in scenario analysis
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Company’s base case results (with TOF PAS)

. TNF-inaive
—
Golimumab Dominated
£8,554.03
£615,056.62

Strategy ICER (£/QALY) fully incremental

Tofacitinib £10,301.85
Vedolizumab* £7,838,238.48

q

NICE 39

*Vedolizumab has a confidential PAS and results incorporating this are presentedin part 2

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

National Institute for Health and Care Excellence
Pre-meeting briefing — Tofacitinib for moderately to severely active ulcerative colitis
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Company’s scenario analysis

ICERs for Tofacitinib vs
CT (E/QALY)

Company scenarios Brief rationale/assumption

TNFi-naive L
exposed
Company base case £8,554 £10,302
Tofacitinib maintenance f patients receiving S5mg;
dose mix Ef satients receivin: 10:'?13 £12628 £13947
EQ-5D data were collected in
OCTAVE trial utilities  Tofacitinib Phase Il clinical £15,508 £18,276
trials

ERG comments: company do not explore impact of key assumptions such as inclusion of
costs associated with stoma care, cost-effectiveness results from alternative NMA
models. ERG extend the range of scenario analyses in ERG additional analyses.

NICE

Source table 74, page 180 of ERG report 40
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Modelled QALYs
Study name
TNFi- naive TNFi-exposed

Current appraisal
(lifetime)

Moderate to severe UC who failed at least 1 prior therapy

MTA329 (Lifetime, p;d ? 120{'3812

AG model) AfLy.
Gol: 10.63
CT:10.47

transition probabilities
NICE

Source: Table 76 p. 183 of ERG report

ERG comments: QALY differences could be due to different methods used to calculate

41

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.

National Institute for Health and Care Excellence
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ERG additional analyses (with PAS for TOF)

¢ ERG made some corrections™to company base case and developed a ERG preferred
base case. ERG also ran several scenario analyses which results are presented in part 2
(as these include PAS for VED)

 TNF-inaive |

ICER TOF vs ICER TOF vs ICER TOF vs ICER TOF vs ICERTOF vs
conventional ADA GOL INF VED
Reminder: Company base case corrected by ERG

£8,564 TOF dominant TOF dominant TOF dominant £615,077 (SW)
Average age: 41 years

£8,562 TOF dominant TOF dominant TOF dominant £614,916 (SW)

+ ERG preferred NMAs for remission and response
£8,584  TOF dominant TOF dominant TOF dominant ~ £590,046 (SW)
+ Frequentist NMA for serious infections
£7,886  TOF dominant TOF dominant TOF dominant  £607,571 (SW)
+ Cost of stoma-care = ERG base case
£7,815 TOF dominant TOF dominant TOF dominant £607,571 (SW) 42

*ERG corrected 3 main errors: Error in cost calculation for elective surgery and conventional therapy, Error in estimation of weight - wastage, Error in
incremental cost & QALY **Vedolizumab has a confidential PAS and results incorporating this are presented in part 2
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Reminder: Company base case corrected by ERG

£10,311 TOF dominant
Average age: 41 years
£10,304 TOF dominant
+ ERG preferred NMAs for remission and response
£10,148 TOF dominant
+ Frequentist NMA for serious infections
£9,458 TOF dominant
+ Cost of stoma-care = ERG preferred
£9,389 TOF dominant

SW: south-west

NICE

ERG additional analyses (with PAS for TOF)

£7,838,381 (SW)

£7,798,892 (SW)

TOF dominant

TOF dominant

TOF dominant

43

43




Equality issues

* No potential equality issues raised during scoping or by the company
» Patient perspective: Potential equality issues that should be
considered are:
— women who have not yet completed their family
— people who consider surgery to be unacceptable due to cultural or
religious factors
— cost may also be a factor associated with lower income.

NICE
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Innovation (Company)

+ First therapy in its class; offers a new mechanism of action in
ulcerative colitis

» Oral therapy given as monotherapy; alternative to current parenteral
treatments

» Small molecule that should not be associated with issues relating to
immunogenicity

+ Opportunity to stop treatment and restart with similar efficacy

» Rapid improvements in ulcerative colitis symptoms

NICE
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Key cost effectiveness issues

e Arethe comparators appropriate for each sub-group?
e Company base case excludes ADA in TNFi-exposed group

e What is the committee’s view on:
* The most appropriate source of health-related quality of life data?

« Patient characteristics (e.g. age) being different depending on TNFi exposure
status?

* Importance of stoma care costs and surgery costs ?
« Application of stopping rules in the model vs. clinical practice

¢ What is the committee preferred scenario?

NICE

46
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ADA adalimumab

AE adverse event

AG assessment group

ANCOVA analysis of covariance

ASA aminosalicylates

AZA azathioprine

BID twice daily
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CHMP Committee for Medicinal Products for Human Use
Cl confidence interval

Crl credible interval

CPRD Clinical Practice Research Database

CRC colorectal cancer

CRP C-reactive protein

CSR clinical study report

DIC Deviance Information Criterion

ECCO European Crohn’s and Colitis Organisation
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Gl gastrointestinal

GOL golimumab

HDL high-density lipoprotein

HRQoL health-related quality of life

IBD inflammatory bowel disease

IBDQ Inflammatory Bowel Disease Questionnaire
ICER incremental cost-effectiveness ratio

IM immunomodulatory agent

INF infliximab
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IPAA ileal pouch-anal anastomosis

IR incidence rate

JAK Janus kinase

LDL low-density lipoprotein

LTE long-term extension

LYG life years gained

MACE major cardiovascular events

MCID minimal clinically important difference
MCS mental health component summary

MedDRA Medical Dictionary for Regulatory Activities

MP mercaptopurine

NICE National Institute for Health and Care Excellence
NMA network meta-analysis

NMB net monetary benefit

NMSC non-melanoma skin cancer
NRI non-responder imputation

OP outpatient

PAS patient access scheme

PBO placebo

PbR payment-by-results

PCS physical component summary
PPAS per-protocol analysis set

PY patient-year

QALY quality-adjusted life year

Qw every week

Q2w every 2 weeks

Q4w every 4 weeks

Q8W every 8 weeks

SAE severe adverse event

SAS safety analysis set
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SmPC summary of product characteristics

SoC Standard of Care
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STA single technology appraisal

STAT signal transducer and activator of transcription
SUCRA surface under cumulative ranking curve

TEAE treatment-emergent adverse event

TNF tumour necrosis factor

TNFi tumour necrosis factor inhibitor

TOF tofacitinib
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UCSS ulcerative colitis symptom score

Ul utility index
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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 Rationale if different from the final NICE
company submission scope
Population People with moderately to severely active | People with moderately to severely N/A
ulcerative colitis active ulcerative colitis
Intervention Tofacitinib Tofacitinib N/A
Comparator(s) e TNF-alpha inhibitors (infliximab, e TNF-alpha inhibitors (infliximab, N/A

adalimumab and golimumab)
e Vedolizumab

e Conventional therapies, which may
include a combination of
aminosalicylates (sulfasalazine,
mesalazine, balsalazide or
olsalazine), corticosteroids
(beclometasone, budesonide,
hydrocortisone or prednisolone),
thiopurines (mercaptopurine or
azathioprine)

adalimumab and golimumab)
e Vedolizumab

e Conventional therapies, which may
include a combination of
aminosalicylates (sulfasalazine,
mesalazine, balsalazide or
olsalazine), corticosteroids
(beclometasone, budesonide,
hydrocortisone or prednisolone),
thiopurines (mercaptopurine or
azathioprine)

Company evidence submission template for tofacitinib for moderately to severely active ulcerative colitis [ID 1218]
© Pfizer (2018). All rights reserved

Page 18 of 194




Outcomes

The outcome measures to be considered
include:

Efficacy

e measures of disease activity, including
rates and duration of response,
relapse and remission

e achieving mucosal healing
Health outcomes

e health-related quality of life
e rates of surgical intervention

e time to surgical intervention

e rates of hospitalisation

Safety

e adverse effects of treatment
e mortality

The outcomes considered are:

Efficacy

e measures of disease activity,
including rates and duration of
response, relapse and remission

e achieving mucosal healing

Health outcomes

e health-related quality of life (IBDQ,
EQ-5D, SF-36)

e rates of surgical intervention

e rates of hospitalisation

Safety

e adverse effects of treatment

e 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:

e 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:

e people who are biologic naive

® people with prior exposure to
biologics

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

factor.
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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
UK approved name and e UK approved name: Tofacitinib citrate
brand name

e Brand name: XELJANZ.

Mechanism of action

e Janus kinase (JAK) inhibitor.

Marketing authorisation/CE
mark status

o Regulatory submission to EMA: The application was submitted on 27th
July 2017.

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 2

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:

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

e Tofacitinib 10 mg: per pack of 56 tablets
Discounted Price;

e Tofacitinib 5 mg: ‘er pack of 56 tablets

e Tofacitinib 10 mg: per pack of 56 tablets
Average cost per course of treatment:

List price:

e Yearone: £10,350.45

e Subsequent annual cost: £8,970.39

Discounted price:

e Yearone:

o Subsequent annual cost: || Gz

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).
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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:

to rapidly induce remission

to maintain remission once achieved
to improve quality of life

to prevent complications.

O O O O

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 JAKS, 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.

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

© Pfizer (2018). All rights reserved Page 21 of 194




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:

e 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.

o 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.

e 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).

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

© Pfizer (2018). All rights reserved Page 23 of 194



Table 3 Mayo Score

Component Description Points

o

Normal

1-2 stools more than usual
3—4 stools more than usual
2 5 stools more than usual

Stool frequency

No blood

Streaks of blood < 50% of time with stool
Obvious blood most of time with stool
Blood alone passed

Rectal bleeding

Normal/inactive disease
Mild disease 2
Moderate disease °
Erosions

Endoscopic findings

Normal
Mild
Moderate
Severe 3

N =20 WN-=20 WN-=20wWwWN =

Physician’s global assessment

a Erythema, decreased vascular pattern and mild friability; ® Marked erythema, lack of vascular pattern, friability
and erosions. Walsh ef 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).
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B.1.3.3 Treatment overview
Objective of treatment

The primary goals of treatment are:

e to rapidly induce remission (11)

e to maintain remission once achieved (11)
¢ to improve quality of life (17)

e 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
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Currently available therapies, both conventional and biologic have several limitations (see
Table 4).
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Table 4 Key limitations of current pharmacotherapies for moderately to severely

active ulcerative colitis

Class/Drug/Route of Key Limitations

Administration

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) o«
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-naive 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; 1V, intravenous; SC, subcutaneous; TB, tuberculosis;
TNFi, tumour necrosis factor inhibitor.
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In summary, the key limitations of current therapeutics for moderately to severely active
disease are:

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

e 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)

e lack of oral options (all biologics)

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

o 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-q, interferon-y, IL-1j3,
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
Extracellular space pathway
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The way that JAKs pair will determine their role in cytokine signalling, for example, JAK1
pairs with JAK3 to control signalling of the common y-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)

Cytokines

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-a. 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-y (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 lll 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).

e 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):

e 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).

e 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).

e 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).

e 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

o 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)

e 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.

e 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 [JJllil and ] of the OCTAVE Induction non-
responders gaining clinical response or clinical remission, respectively

 Sustained remission was demonstrated across doses, with [JJJlj and [l of patients
in remission in OCTAVE Sustain on tofacitinib 5 mg and 10 mg, respectively, maintaining
remission up to 12 months in OCTAVE Open.

e Dose-increase and re-treatment was demonstrated, with remission achieved at 8 weeks
of treatment with tofacitinib 10 mg in [l and Il 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-naive 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 lll 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

OCTAVE OCTAVE
Af Used Time . Induction 1 Induction 2
Clinical Outcome in points Endoscopic Tofacitinib Tofacitinib
Impact assessed CEA? | (weeks) read 10 mg 10 mg
(n=476) (n=429)
Remission (primary | 8 Central Sig Sig
endpoint) Local Sig Sig
Mucosal healing Central Sig Sig
(key secondary No 8 - :
. o Central Sig Sig
Clinical Remission Yes 8 ool = =
oca ig ig
o Central Sig Sig
Clinical Response Yes 8 L ocal 5 5
oca ig ig
o Endoscopic No 8 Central Sig Sig
Isease Remission - -
Activity Local Sig Sig
Symptomatic No 8 Central NS Sig
Remission Local Sig Sig
Central Sig NS
Deep Remission No 8 - :
Local Sig Sig
Central Sig Sig
Total Mayo Score No 8 ool NR NR
oca
2 NA Sig Sig
Partial Mayo Score No 4 NA Sig Sig
8 NA Sig Sig
IBDQ treatment 4 NA Sig Sig
response and No - :
remission 8 NA Sig Sig
Change from
baseline in SF-36 No 8 NA Sig Sig
HRQoL | “yics and PCS
Change from 2 NA Sig Sig
baseline in EQ-5D Yes :
utility index and 8 NA Sig NS (Ul)/ Sig
EQ-5D VAS score (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-ltem Short Form Survey; Sig,
significant difference versus placebo; Ul, 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

Time

Clinical Used oints | Endoscopic Tofacitinib | Tofacitinib
. t Outcome assessed in p k d P 5 mg 10 mg
il CEA? ("":)e = (n=198) | (n=197)
Remission (primary No 59 Central Sig Sig
endpoint) Local Sig Sig
Mucosal healing (key No 59 Central Sig Sig
secondary endpoint) Local Sig Sig
e Sustained remission
e Sustained mucosal Central Sig Sig
healing
¢ Sustained 24 and
. corticosteroid-free No 52
D|s_e_ase remission (key
activity secondary endpoint) Local Sig Sig
¢ Sustained clinical
response
Central Sig Sig
Clinical remission Yes 52
Local Sig Sig
Central Sig Sig
Clinical response Yes 52
Local Sig Sig
Endoscopic, symptomatic No 50 Central Sig Sig
and deep remission Local Sig Sig
8 NA Sig Sig
IBDQ treatment response No o4 NA Sig Sig
and remission
52 NA Sig Sig
e i 24 NA Si Si
HRQoL Change from baseline in No 9 9
SF-36 MCS and PCS 52 NA Sig Sig
Change from baseline in 8 NA Sig Sig
EQ-5D utility index and Yes 24 NA Sig Sig
EQ-5D VAS score 50 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-ltem 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 Il 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 Il 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 lll 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 ) o )
Indicate if trial used in the

application for marketing Yes il e Yes
authorisation economic mode

Rationale for use/non-use | Studies provide evidence of the efficacy of tofacitinib and were

in the model included in the network meta-analysis used in the economic model.
Reported outcomes o Measures of disease activity: Mayo score and partial Mayo score
specified in the decision ¢ Rates of and duration of response and remission: Mayo score
problem

e Achieving mucosal healing (endoscopic findings)
e Adverse effects of treatment
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e HRQoL: IBDQ, SF-36, EQ-5D-3L and EQ-5D VAS
e 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 _ o .

application for marketing Yes Indicate if trial used in the Yes

authorisation

economic model

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

e Achieving mucosal healing (endoscopic findings)

o Adverse effects of treatment

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

o 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

Indicate if trial used in the
Yes . No
economic model

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

o Measures of disease activity: Mayo score and partial Mayo score
e Rates of and duration of response and remission: Mayo score

e Achieving mucosal healing (endoscopic findings)

¢ Adverse effects of treatment

Study Phase Il 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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Indicate if trial supports _ o .
application for marketing Yes Indlcateilf trial used in the Yes
authorisation economic model
Rationale for use/non-use | Study provides evidence of the efficacy of tofacitinib and was included
in the model in the network meta-analysis used in the economic model
Reported outcomes e Measures of disease activity: Mayo score and partial Mayo score
specified in the decision ¢ Rates of and duration of response and remission: Mayo score a
problem e Achieving mucosal healing (endoscopic findings)

o Adverse effects of treatment

@ Data from the Phase Il 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-ltem 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 Il and three Phase Il 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

Inductloln cohort Malntenarlme cohort

Phase Nl — OCTAVE Induction 1
A3BZ1084; NCTO1465763

Tofacitinib 10 mg Pt N — OCTAVE Sustain

Phase Il - Induction —— A302196. NCT01458574 LTE — OCTAVE

AJ821063; NCTOD787202 Tofacitinib 10 mg A3921139; NCT01470612
Placebo BID (N = 197)
(N =122) Not in Tofacitinib 10 mg
BID (N = 33) | remission BID (N = 789)
Responders Tofacitinib5 mg Completers :
BID (N = 198) tailu
Placebo ilures

=) Tofacitinib 10 mg Placebo

BID (N = 429) (N =198)

Placebo
(N=112)

Phase 1l - OCTAVE Induction 2
AJ921095; NCT01458851

o
2
Enrolment

Tofacitinib 5 mg

Remission BID (N = 175)

Re-randomization

For the phase Il 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 lll studies. These included:

e 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

o 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).
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Table 8

Summary of studies in tofacitinib clinical trial programme

Study Population Design Dose Regimen Key Selected Endpoints
Phase Il study Adult patients with moderately to Double-blind ¢ tofacitinib 0.5 mg BID (n = 31) Primary
(A3921063) severely active ulcerative colitis Placebo-controlled e tofacitinib 3 mg BID (n = 33) Clinical response at week 8
(NCT00787202) (N =194) 8 weeks « tofacitinib 10 mg BID (n = 33) Secondary
e tofacitinib 15 mg BID (n = 49) Clinical remission at week 8
e placebo (n =48) IBDQ
OCTAVE Induction 1 Adult patients with moderately to Double-blind ¢ tofacitinib 10 mg BID (n = 476) Primary
(A3921094) severely active ulcerative colitis Placebo-controlled e placebo (n =122) Remission at week 8
(NCT01465763) (N = 598) 9 weeks (primary Secondary

efficacy endpoint at 8
weeks)

Mucosal healing at week 8
Clinical response at week 8
Clinical remission at week 8

IBDQ

SF-36

EQ-5D
OCTAVE Induction 2 Adult patients with moderately to Double-blind o tofacitinib 10 mg BID (n = 429) Primary
(A3921095) severely active ulcerative colitis Placebo-controlled e placebo (n =112) Remission at week 8
(NCT01458951) (N =541) 9 weeks (primary Secondary

efficacy endpoint at 8
weeks)

Mucosal healing at week 8
Clinical response at week 8
Clinical remission at week 8

IBDQ

SF-36

EQ-5D
OCTAVE Sustain Patients who had achieved clinical | Double-blind e tofacitinib 10 mg BID (n = 197) Primary
(A3921096) response in OCTAVE Induction 1 Placebo-controlled e tofacitinib 5 mg BID (n = 198) Remission at week 52
(NCT01458574) or2 53 weeks (primary e placebo (n = 198) Secondary

(N = 593)

efficacy endpoint at

Mucosal healing at week 52

52 weeks) Sustained steroid-free remission at week 24
and week 52
Clinical response at week 52
Clinical remission at week 52
OCTAVE Open Patients who completed OCTAVE | Open-label e tofacitinib 10 mg BID (n = 742) Primary
(A3921139) Induction 1 or 2 without clinical up to 6 years tofacitinib 5 mg BID (n = 144) Safety and tolerability of long-term
(NCT01470612) response, OR patients who duration tofacitinib therapy in patients with UC

completed or had early withdrawal
due to treatment failure in
OCTAVE Sustain (N = 886)

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)

NCTO01465763
OCTAVE Induction 1 (A3921094)

NCTO01458951
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 was performed centrally with the use of a tele-

randomisation

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 OCTAVE Induction 2 was conducted
conducted at 144 sites worldwide at 169 sites worldwide (three in the

(two in the UK) 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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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.

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-ltem 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.
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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

intravenous corticosteroids within 2 weeks

rectally administered corticosteroid or 5-aminosalicylic acid within 2 weeks
anti-adhesion molecule therapy within one year

lymphocyte-depleting agents/therapies within one year

other marketed immunosuppressants or biologics with immunomodulatory
properties within 3 months

o leukocyte apheresis within 6 months.

O O O O O

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 10%L (< 3000/mm?3) or absolute
neutrophil count of < 1.2 x 10%/L (< 1200/mm3) or absolute lymphocyte count of
< 0.5 x 10%L (< 500/mm3) (< 0.75 x 10%L [< 750/mm?3] 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

Partial Mayo score

subscores range from 0 to 3, with higher scores indicating more severe
disease (see Table 3).

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

SF-36 v2, acute

EQ-5D utility index
score

EQ-5D VAS

WPAI-UC v2

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

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.

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.

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

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-ltem 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
rectal blee_dmg Remission Primary Week 8
subscore =0
Mayo score Clinical
of<2,no o Secondary Week 8
oo remission
individual rectal bleeding and stool | Symptomatic
subscore 9 a ymptol Secondary Week 8
. frequency subscore =0 | Remission
exceeding 1 :
point rectal bleeding subscore
and endoscopic Deep Remission | Secondary Week 8
subscore =0
Mayo endoscopic subscore of < 1 Mucosal Healing Key Week 8
Secondary
Mayo endoscopic subscore of 0 Endo_sc_oplc Secondary Week 8
emission
Decrease from baseline Mayo score of = 3
points and = 30%, with a decrease in rectal Clinical Secondar Week 8
bleeding subscore of = 1 point or absolute Response y
rectal bleeding subscore of £ 1)
Total of Physician’s Global Assessment, stool . Weeks 2, 4, and
. Partial Mayo Secondary
frequency and rectal bleeding subscores 8
HRQoL endpoints
IBDQ score of =170 IBDQ remission | Secondary Weeks 4 and 8
_Increa.se m_lBDQ score of = 16 points from IBDQ treatment Secondary Weeks 4 and 8
induction trial baseline response
g):;r;ge from baseline in EQ-5D utility index 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-ltem 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 was performed centrally with the use of a tele-

randomisation

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:
e 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:
e mucosal healing at week 52

e 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
e Symptomatic remission at week 52
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e Deep remission at week 52
o Key health outcome endpoints:
e |IBDQ remission over time
e IBDAQ treatment response over time
e Score and change from baseline in EQ-5D/VAS over time

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

e Score and change from baseline in WPAI domains at week 52
e incidence and duration of ulcerative colitis-related hospitalisations

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

Pre-planned e Duration of disease at induction study baseline (< 6 years vs = 6 years)
subgroups? e Prior TNFi exposure at induction study baseline (yes vs no)

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

e 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)

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).
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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. NCT01470612
(acronym) 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 None

randomisation

Method of blinding None

Trial no. NCT01470612
(acronym) OCTAVE Open
(A3921139)
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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:

e 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

Secondary objectives:

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

g?slggzn?;nts) To evaluate the effect of long-term tofacitinib therapy on HRQoL in patients
with ulcerative colitis.
éii%;igg 12 for Secondary efficacy endpoints based on Mayo scores
e Remission
e Clinical remission
¢ Mucosal healing
o Partial Mayo score remission (total score < 2, no individual subscore > 1)
Pre-planned Subgroups according to response in OCTAVE Induction 1 and 2 and
subgroups 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’

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).
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Figure 5 Treatment assignment in OCTAVE Open

OCTA\_/E Response to induction Response to induction Response to induction No response to
Induction therapy at week 8 therapy at week 8 therapy at week 8 induction therapy
1and 2 (tofacitinib 10 mg or placebo) (tofacitinib 10 mg or placebo) (tofacitinib 10 mg or placebo) (tofacitinib 10 mg or placebo)

Completed 52 weeks of

Remission at week 52 treatment; not in remission or Withdrawaldue ta treatment

failure
(tofacitinib 5 mg or 10 mg, or
placebo)

(tofacitinib 5 mg or 10 mg, or treatment failure
placebo) (tofacitinib 5 mg or 10 mg, or
placebo)

Maintenance Other maintenance Maintenance treatment Induction
OCTAVE remission completers failure non-responders
Open
P Treated with tofacitinib 5 mg Treated with tofacitinib 10 mg Treated with tofacitinib 10 mg Treated with tofacitinib 10 mg

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
and OCTAVE Sustain Trials

Baseline Demographic and Disease Characteristics of the Patients in the OCTAVE Induction 1, OCTAVE Induction 2,

OCTAVE Induction 1

OCTAVE Induction 2

OCTAVE Sustain

PI Tofacitinib Tofacitinib Tofacitinib Tofacitinib
acebo Placebo Placebo
- (N =122) e (N =112) Loe (N = 198) S mg jolne
Characteristic (N = 476) (N = 429) (N =198) (N =197)
Male sex, n (%) 2 77 (63.1) 277 (58.2) 55 (49.1) 259 (60.4) 116 (58.6) 103 (52.0) 110 (55.8)
Age, years ° 41.8+15.3 41.3+14.1 40.4+13.2 41.1£13.5 43.41£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)
E((ag/’r:;ssion at maintenance ftrial entry, o o o o 59 (29.8) 65 (32.8) 55 (27.9)
Duration of disease — years ©
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 (%) ¢¢
Proctosigmoiditis

19/122 (15.6)

65/475 (13.7)

16/111 (14.4)

67/428 (15.7)
149/428

21/198 (10.6)

28/196 (14.3)

33/196 (16.8)

Left-sided colitis 37/122 (30.3)  158/475(33.3)  39/111 (35.1) (34.6) 68/198 (34.3)  66/196 (33.7)  60/196 (30.6)
. » » 211/428 108/198 103/196

Extensive colitis or pancolitis 66/122 (54.1)  252/475 (53.1) 56/111 (50.5) (49.3) (54.5) 102/196 (52.0) (52.6)
Total Mayo score be 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 © 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
C-reactive protein, mg/litre °

Median 4.7 4.4 5.0 46 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
S(;a'(%)“bcocort'co'd use at baseline — 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 (%) © 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
Placebo Tofacitinib Placebo Tofacitinib Placebo Tofacitinib Tofacitinib
(N =122) e (N =112) b o (N = 198) ] Lo o
Characteristic (N = 476) (N = 429) (N =198) (N=197)
Previous treatment failure, n (%) of
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 9 83 (68.0) 360 (75.6) 75 (67.0) 301 (70.2) 129 (65.2) 143 (72.2) 141 (71.6)
White race, n (%) " 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 (%) ¢
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.

2 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.

¢ 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.
¢ 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.
9 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.
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. OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain (A3921096) ST (A3921139)
A3921094) ustain pen

(acronym) ( faralte; NCT01458574 NCT01470612
(NCT01465763) (NCT01458951) ( ) ( )

Hypothesis To demonstrate a difference between tofacitinib 10 mg | To demonstrate a difference between To assess the safety and

objective and placebo in the proportion of patients in remission at | tofacitinib and placebo in the proportion | tolerability of long-term

week 8 of patients in remission at week 52 tofacitinib therapy
Multiple The family-wise type 1 error rate was controlled at 0.05 | The family-wise type 1 error rate was Only summary statistics
comparisons for the primary and key secondary endpoints using a controlled at 0.05 for the primary and were generated

and multiplicity

fixed-sequence testing procedure

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

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

Statistical The primary endpoint was compared between The primary endpoint was compared Only summary statistics
analysis of treatment groups by the CMH Chi-square test stratified | between treatment groups by the CMH | were generated
primary by prior treatment with TNFi therapy, corticosteroid use | Chi-square test stratified by prior
endpoint at baseline, and geographic region treatment with TNFi therapy,

corticosteroid use at baseline, and

geographic region
Statistical Binary endpoints were compared between treatment Binary endpoints were compared Only summary statistics
analysis of groups with the use of a stratified CMH Chi-square test | between treatment groups with the use | were generated
secondary Change from baseline in the total Mayo score was of a stratified CMH Chi-square test
efflcac'y analysed with the use of an analysis of covariance For other continuous end points,
endpoints model with observed case data change from baseline was analysed

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)

with the use of a linear mixed-effects
model
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Trial no. OCTAVE Induction 1 OCTAVE Induction 2 OCTAVE Sustain (A3921096) e T (A3921139)
A3921094) ustain pen
(acronym) ( il NCT01458574 NCT01470612
(NCT01465763) (NCT01458951) ( ) ( )
Data For binary endpoints, patients with missing data were For binary endpoints, patients with For binary endpoints,
management, considered as not having had a response (NRI). @ missing data were considered as not patients with missing data
patient For EQ-5D continuous endpoints, analyses were having had a response (NRI). @ were considered as not

withdrawals and
the
advancement of
patients from
placebo to
active treatment

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 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

having had a response
(NRI). @

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

@ 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-ltem 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
Igf;(;t'mb Placebo Igf;i;t'mb 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.
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Table 19 Quality assessment results for OCTAVE trials

Study Question OCTAVE OCTAVE OCTAVE Sustain
Induction 1 Induction 2

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

Was the concealment of treatment allocation Yes (see Table 9) Yes (see Table 13)

adequate?

Were the groups similar at the outset of the Yes (see Table 15) Yes (see Table 15)

study in terms of prognostic factors?

Were the care providers, participants and Yes (see Table 9) Yes (see Table 13)

outcome assessors blind to treatment

allocation?

Were there any unexpected imbalances in No (see Table 17) No (see Table 17)

drop-outs between groups?

Is there any evidence to suggest that the No No

authors measured more outcomes than they

reported?

Did the analysis include an intention-to-treat Yes (see Table 16) Yes (see Table 16)

analysis? If so, was this appropriate and were

appropriate methods used to account for

missing data?

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)
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*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)
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*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)
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*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)
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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)

e Symptomatic remission at week 8 (Appendix L, Table 210)

o Deep remission at week 8 (Appendix L, Table 210)

e Change in partial Mayo Score from baseline to week 8 (Appendix L, Figure 52)

e 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 2 170), 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 2 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)
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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)
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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)
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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)
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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)
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*** 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).
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Figure 16 Change from baseline to week 52 in EQ-5D utility index and VAS scores
in OCTAVE Sustain (FAS, as observed)
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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 (-), 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.

e The ‘other maintenance completers’ population (-), 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 (-), comprising patients with a
response in OCTAVE Induction 1 and 2 who withdrew from OCTAVE Sustain due to

treatment failure on tofacitinib (5 mg, | l; 10 mg, ) or placebo (IN).

e The ‘induction non-responders’ population (-), 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 |mputat|on Source: OCTAVE Open CSR (103).
Data in this figure are
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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,

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),

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 [ 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, |}
patients; 10 mg, [J] patients). After 12 months of maintenance therapy with tofacitinib 5 mg,
the majority were still in remission ([ | | | ), Il i the OCTAVE Sustain tofacitinib
5 mg group; il 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 J OCTAVE Open patients who completed OCTAVE Sustain but were not in
remission at week 52, |l were classified as being in remission at OCTAVE Open
baseline, based on locally read endoscopic subscores. Among the [J] 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 ] (Il patients), including |l patients () 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 ([ fll) comprises patients with a response
in OCTAVE Induction 1 and 2 who withdrew from OCTAVE Sustain due to treatment failure

on tofacitinib (5 mg, | 10 mg, ) or placebo (). Of these, [l achieved
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remission after 8 weeks of treatment with tofacitinib 10 mg, including [l and [l 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 -patients in the maintenance treatment failure group who had data for 12
months of tofacitinib 10 mg treatment in OCTAVE Open, - achieved remission. Patients
in remission at month 12 in OCTAVE Open included | of those with an initial
response to tofacitinib 10 mg who were randomised to placebo maintenance therapy, and
I 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, - patients without a response to induction therapy in OCTAVE Induction 1 and 2
received tofacitinib 10 mg in OCTAVE Open; ] patients in this group had received
tofacitinib 10 mg in the Induction trials. Of these, || ] ]l 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 ||l had a clinical response (NRI analysis; see Appendix L,
Table 236) (103).

Among the [} patients in the induction non-responders group who had data for 12 months
of tofacitinib 10 mg treatment in OCTAVE Open, | were in remission at month 12.
Among the ] patients who received tofacitinib 10 mg in OCTAVE Induction 1 and 2, ||}
I ochicved remission after a further 12 months of treatment, as did | G 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 [l and [l in the initial
tofacitinib 10 mg and placebo groups, respectively (see Appendix L, Table 236) (103).

B.2.6.4 Phase Il study

Tofacitinib has also been compared with placebo in a Phase Il 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 Il study are shown in Appendix L, Table
237. The clinical efficacy results in the Phase Il study tofacitinib 10 mg group were
consistent with those in the Phase |Il 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 Il study are included in the
NMA (section B.2.9)
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Figure 18 Phase Il study — summary of clinical efficacy results at week 8
A Clinical Response B Clinical Remission
100 P<0.001 100~ P<0.001
P=0.10 P<0.001
g0 P=0.55 50 P-0.01
P=0.39 P=0.76
® 60+ ® 60+
a 48 a
2 42 g
g 404 8 40+
a 32 a 33
20+ 20+ 0 13
20/48 10/31 16/33 20/33 3849 oL 5148 | 431 | 11/33 1633
Placebo | 05 3 10 15 Placebo | 05 3 10 15
Tofacitinib (mg) Tofacitinib (mg)
C Endoscopic Response D Endoscopic Remission
100 P=0.001 100 P<0.001
P=0.07 P<=0.001
304 P=0.30 304 P=0.01
P=0.64 P=0.14
& 0 | 58 £ 60+
2 52 2
c 46 £
- -1
B 40- T 40
30 27
20 20- 18
2 10
22/48 16/31 19/33 22/33 38/49 oLt | 33 | 6/33
Placebo | 05 3 10 15 Placebo | 05 3 10 15
Tofacitinib (mg) Tofacitinib (mg)

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:

e prior TNFi exposure (yes vs no)
e prior TNFi failure (yes vs no)
e baseline corticosteroid use (yes vs no)

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

© Pfizer (2018). All rights reserved Page 72 of 194



Subgroup analyses of OCTAVE Sustain:

e duration of disease (< 6 years vs = 6 years)

o prior TNFi exposure (yes vs no)

o prior TNFi failure (yes vs no)

e prior corticosteroid failure (yes vs no)

¢ Induction study treatment assignment (tofacitinib 10 mg vs tofacitinib 10 mg or 15 mg
vs placebo)

e remission at maintenance study baseline (yes vs no)

e mucosal healing at maintenance study baseline (yes vs no)

e 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 Used in | Time points | Endoscopic | OCTAVE Induction | OCTAVE Induction | Pooled Induction
: Outcome assessed .
impact CEA? (weeks) read 1 2 trials
TNFi-naive n =222 n=195 n =417
Remission (primary No 8 Central NS Sig Sig
endpoint) Local NS Sig Sig
Mucosal healing (key No 8 Central NS Sig Sig
secondary endpoint) Local NS Sig Sig
- . Central NS Sig Sig
Clinical remission Yes 8 Local NS Sig Sig
- Central Sig Sig Sig
Disease Clinical response Yes 8 Local NS Sig Sig
activity TNFi-experienced n =254 n =234 n =488
Remission (primary No 8 Central Sig Sig Sig
endpoint) Local Sig Sig Sig
Mucosal healing (key No 8 Central Sig Sig Sig
secondary endpoint) Local Sig Sig Sig
- . Central Sig Sig Sig
Clinical remission Yes 8 Local Sig Sig Sig
- Central Sig Sig Sig
Clinical response Yes 8 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 Used in | Time points | Endoscopic e s e s

impact Outcome assessed CEA? (weeks) read Tofacitinib 5 mg Tofacitinib 10 mg
TNFi-naive n=108 n =96

Remission (primary No 52 Central Sig Sig

endpoint) Local Sig Sig

Mucosal healing (key No 52 Central Sig Sig

secondary endpoint) Local Sig Sig

Sustained co_rtlgostermd-free No 24 and 52 Central S!g S!g

remission @ Local Sig Sig

Clinical remission Yes 52 Central S!g S!g

Local Sig Sig

- Central Sig Sig

Disease Clinical response Yes 52 Local Sig Sig

activity TNFi-experienced n =90 n=101

Remission (primary No 52 Central Sig Sig

endpoint) Local Sig Sig

Mucosal healing (key No 52 Central Sig Sig

secondary endpoint) Local Sig Sig

Sustained co_rtlgostermd-free No 24 and 52 Central N_S S!g

remission @ Local Sig Sig

Clinical remission Yes 52 Central S!g S!g

Local Sig Sig

- Central Sig Sig

Clinical response Yes 52 Local Sig Sig

Statistical significance = p < 0.05.

a Tofacitinib 5 mg: TNFi-naive, n = 43; TNF experienced, n = 22. Tofacitinib 10 mg: TNFi-naive, 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, - of patients without prior TNFi-
exposure achieved remission at week 8, compared with [JJJlij in the placebo group. Among
those with prior TNFi exposure, the corresponding values were [l and Il The
differences between tofacitinib and placebo were [l (o = 0.0122) and |JJllll(po < 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
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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, - of patients without prior TNFi-
exposure had mucosal healing at week 8, compared with [JJJlij in the placebo group. Among
those with prior TNFi exposure, the corresponding values were [l and . The
differences between tofacitinib and placebo were [l (o = 0.0039) and (0 < 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 | NEGcNcNIENcNGNG:G:
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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, [JJlij of patients without prior TNFi-exposure achieved
clinical remission at week 8, compared with - in the placebo group. Among those with
prior TNFi exposure, the corresponding values were [} and . The differences
between tofacitinib and placebo were [l (0 < 0.0108) and |l (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 .

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, [JJlij of patients without prior TNFi-exposure achieved
clinical remission at week 8, compared with [JJlij in the placebo group. Among those with
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prior TNFi exposure, the corresponding values were - and - The differences
between tofacitinib and placebo were |l (v < 0.0001) and |l (0 < 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 .

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 [JJJjjj and
Il for tofacitinib 10 mg and 5 mg, respectively, compared with [JJJij for placebo, with
corresponding absolute differences of [JJlij and Il (both p < 0.0001). In the prior-TNFi
subgroup, remission rates were [l and Jlll for tofacitinib 10 mg and 5 mg, respectively,
compared with il for placebo, with corresponding absolute differences of [l (o <
0.0001) and |l (0 = 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

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 ||}
and [l for tofacitinib 10 mg and 5 mg, respectively, compared with [JJij for placebo,
with corresponding absolute differences of [JJlij and [} (both p < 0.0001). In the prior-
TNFi subgroup, mucosal healing rates were [JJJlij and ] for tofacitinib 10 mg and 5 mg,
respectively, compared with il for placebo, with corresponding absolute differences of

I (0 < 0.0001) and [l (0o = 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 .
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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
I and Il for tofacitinib 10 mg and 5 mg, respectively, compared with [l for
placebo, with corresponding absolute differences of [l and [l (both p < 0.0001). In
the prior-TNFi subgroup, clinical remission rates were |JJJlij and |l for tofacitinib 10 mg
and 5 mg, respectively, compared with [JJJlil for placebo, with corresponding absolute
differences of i} (0 <0.0001) and |l (o = 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 i102i.

Data in this figure are .

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
I =nd llll for tofacitinib 10 mg and 5 mg, respectively, compared with i for
placebo, with corresponding absolute differences of JJJli] and Il (both p < 0.0001). In
the prior-TNFi subgroup, clinical response rates were [JJJlij and [l for tofacitinib 10 mg
and 5 mg, respectively, compared with [l for placebo, with corresponding absolute
differences of il and | (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 .

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’

subgrou |

I (>

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 [JJJjij and [l for tofacitinib 10 mg and 5
mg, respectively, compared with [ for placebo, with corresponding absolute differences
of |l and I (both p < 0.0001). In the prior-TNFi subgroup, corticosteroid-free
remission rates were i and [l for tofacitinib 10 mg and 5 mg, respectively, compared
with i} for placebo, with corresponding absolute differences of il (p = 0.0090) and

B 0 =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 i102i.
Data in this figure are .
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:

e Clinical response and/or clinical remission (induction and/or maintenance)
e Mucosal healing (induction and/or maintenance)
o 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 detalil
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-naive subgroup analysis utilised data from trials in which all patients were
TNFi-naive and TNFi-naive 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

TNFi- . Endo-
exposure Bl scopy
5 outcomes
£ . subgroups subscore
g g
3 — c
ol ~| © o | ~ ]
—_ 2 (o)) 2 £ [e)) —
g o 3 %‘, S| o E % % £ o 2
ol ElT|E|&|2|8|9|¢° 2 = 2
5| [S12lg 235 5|88 2|3 2
g 2| o g o ®| ®| ®| E| E & 2 8 c
s €| | 5| | E| E| E| 3| 3 k-] = = £ 0
5| 8| E| & E| E| 3| 3| 3| N| N 8 = b = |E%
£ 88|85 /2 £|£(5|g|¢g| 28|28 E|¢8|F|¢E |33
. © Y S = - —_— —_— L— _— = 1 2
Ut Slalelel 2 E[8|8|8[2|2|2|&|8f1 5] 21351 8 |&8
Induction phase
(%g;I'AVE Induction 1 v | v viviv Iy v v v
OCTAVE Induction 2 Rz VAW % v v
(98)
Sandborn 2012 (99) v v Vi ivivil]v v
ULTRA 1 (73) v v v v v v
ULTRA 2 (109) v v v |V v |V v
Suzuki 2014 (114) v v v v v v v
Mshimesh 2017 (113) v v v v v v v
ACT 1 (74) v v v v v v
ACT 2 (74) v v v v v v
Jiang 2015 (111) v v v v v v v
Kobayashi 2015 (112) | V' v v v v |V v

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

© Pfizer (2018). All rights reserved Page 85 of 194



TNFi- . Endo-
Efficacy
. exposure outcomes | SEOPY
g’ subgroups subscore
o >
S E c
S| ~| 2| @ ~ ©
—_ 2 o 8 E [«)) —
g o 3 i;, s|o| E E % £ o <
ol Elc|g|Q|2|8|9|¢° e £ >
- Tlelaw SIS ele 3| S £
S ol 85|88 8| E|E ] 2 g5
5 | E|E| 8| E|E| E| 5|5 3 . e
s| ||| Eg| €| 3| 3|3|8& @ s | 8 s |EE
2 e|3|3|=|=x E|E|E|S|S| g8/ 3| <c| 8| s| &|83
Trial 6| 8| % 5| || c|o|lo|l2| 8| G| S| &F| = =] 8 s |28
ol | F|lF| | EO|O|O|>|>| 2| W| w 3 = | O |o g
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Maintenance phase
Treat-through trial design
ULTRA 2 (109) v v v v v
Suzuki 2014 (114) v v v v |V v v
ACT 1 (74) v 4 v Voo
Re-randomised responder trial design
OCTAVE Sustain (98) | ¥ |V |V Vv oY oYY
PURSUIT-M (115) v vV v v |V v
PURSUIT-J (110) v v v v v v 4
GEMINI 1 (83) v VIivi|v Vv

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:

o 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)

e 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 naive to TNFi
therapy and for patients with prior TNFi exposure.

For the TNFi-naive 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

TNFi-naive TNFi-exposed

Tofacitinib 10 mg Tofacitinib 10 mg

Vedolizumab
OCTAVE12

OCTAVE 22
Sandbom 2012

GEMINI1

Mshimesh 2017
PURSUIT-SC

Golimumab Adalimumab Adalimumab

aLocal read. ® 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 | Model type | Number of | Total DIC
subgroup data points | residual
deviance
Induction TNFi-naive FE . - -
RE || I I
TNFi-exposed | FE | ] | |
RE || || |

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 naive 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

TNFi-naive TNFi-exposed

Tofacitinib 10 mg Tofacitinib 5 mg Tofacitinib 10 mg Tofacitinib 5 mg

Vedolizumab Vedolizumab

Infliximab Q8W

Adalimumab Adalimumab

Golimumab Golimumab
S0 mg 100 mg

aLocal read. ® 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-naive 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 | Model type | Number of | Total DIC
subgroup data points | residual
deviance
Induction TNFi-naive FE || | |
RE H ] ]
TNFi-exposed | FE || | |
RE I

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-naive 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-naive 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. | EGcGczINzINININIIIIIIE
I 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.

e 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.

e 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-naive subgroup in
Table 25 and for the TNFi-exposed subgroup in Table 26.

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

© Pfizer (2018). All rights reserved Page 91 of 194



Table 25 Induction phase base-case NMA results — comparative effects and probabilities of achieving response and remission

5 Comparator vs PBO TOF vs comparator

§ 'rl;‘rggit;e(gtsc:/:fzﬁi Odds ratio, median (95%Crl) Odds ratio, median (95%Crl) Absolute probability SUERA

8 Probit scale Clinical response | Clinical remission | Clinical response | Clinical remission Clinical response Clinical remission
TNFi-naive subgroup
PEO | ———u_——
TOF 10mg . S| e— —
e e el WL el 1k el
60/80/40 mg ® I | I I | |
GOL 2001100 mg * I e TS o= | =
veD3oomg® | N 1 I el
TNFi-exposed subgroup
PBO - e SE——— -
TOF 10 mg — * e ——
160/80/40 mg ® ] I N | N | .
VED 300 mg ° I I N . e

apased on treatment effect on probit scale. ® 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ¢ 200 mg at week 0, 100 mg at week 2. 9 At weeks 0 and 2.

Abbreviations: ADA, adalimumab; Crl, 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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Table 26
remission

Maintenance phase base-case NMA results — comparative effects and probabilities of achieving response and

Comparator vs PBO

TOF 5 mg vs comparator

Treatment effect,
median (95% Crl)

Odds ratio, m

edian (95%Crl)

Odds ratio, median (95%Crl)

Absolute probability

SUCRA

Comparator

Probit scale

Clinical response

Clinical remission

Clinical response

Clinical remission

Clinical response

Clinical remission

TNFi-naive subgroup

PBO

TOF 5mg

TOF 10 mg

INF 5 mg/kg

ADA 40 mg
Q2w

GOL 50 mg

GOL
100 mg

VED 300
mg Q8W

VED 300
mg Q4W

ikl

TNFi-exposed subgroup

PBO

TOF 5mg

TOF 10 mg

ADA 40 mg
Q2w

VED 300
mg Q8W

VED 300
mg Q4W

ki

1R

JIH 1

LR

JHE 1T

Abbreviations: ADA, adalimumab; Crl, credible interval; GOL, golimumab; INF, infliximab; PBO, placebo; SUCRA, surface under cumulative ranking curve; TNFi, tumour
necrosis factor inhibitor; TOF, tofacitinib, VED, vedolizumab.
abased 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-naive subgroup

Treatment effect vs placebo, median (95% Crl), probit scale

Comarator Base-case NMA *leing contrallyread | Sensitiviy analysis NMA
endoscopic subscores

Induction phase
TOF 10 mg I I I
INF 10 mglkg I I I
oo I I I
160/80/40 mg @
GoLz200/100mg® | [N I I
VED 300 mg © I I I
Maintenance phase
TOF 5mg I I I
TOF 10 mg I I I
INF 5 mglkg I I I
ADA 40 mg Q2W I I I
GOL 50 mg I I I
GOL 100 mg I I I
veD3oomgasw | [N I I
veD3oomg4w | [ I I

a 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ® 200 mg at week 0, 100 mg at week 2. ° At
weeks 0 and 2.

Abbreviations: ADA, adalimumab; Crl, 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

Treatment effect vs placebo, median (95% Crl), probit scale

Comparator Sensitivity analysis NMA
Base-case NMA using centrally read
endoscopic subscores

Sensitivity analysis NMA
for TNFi-failure subgroup

Induction

TOF 10 mg

ADA
160/80/40 mg @

VED 300 mg ®

Maintenance
TOF 5mg

TOF 10 mg

ADA 40 mg Q2W
VED 300 mg Q8W

VED 300 mg Q4W

a 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ® At weeks 0 and 2.
Abbreviations: ADA, adalimumab; Crl, 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-naive 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-naive and TNFi-exposed
populations separately. Archer et al. (118), in the NMA underpinning TA329, used data from
the TNFi-naive 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-naive (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 (naive 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% Crl: -0.485, -0.246)
and in the random effects model was —0.365 (95% Crl: -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:

e 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-naive 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-
naive 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-naive 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

o 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 Il and three Phase llI
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, Il and lll 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.

o The safety profile of tofacitinib in ulcerative colitis is consistent with that seen in the
rheumatoid arthritis programme

e 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

e Common AEs were generally mild and manageable, and did not require treatment
interruption or withdrawal.

o 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

e The rates of events leading to discontinuation were low, with worsening of ulcerative
colitis the most common reason.

e 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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. 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.

e There were five deaths across all OCTAVE studies, one of which was assessed as
related to the study drug.

o The comparative safety NMA demonstrates no significant differences in the safety
profile compared to current bioliogic treatments in ulcerative colitis.

Safety results from the OCTAVE studies are reported in this section, with additional details
provided in Appendix F.

In addition, tofacitinib Phase Il 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 lll 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: [}

out of |l () and [l out of I (M) 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 [l out of Il () and [l out of Il (HE) in the placebo groups. The median

duration of treatment was [J] 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 ] and ] days, respectively, for the
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tofacitinib 5 mg twice daily group, ] and [} days, respectively, for the tofacitinib 10 mg
twice daily group, and ] and [} 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:

e Resulted in death;

o Was life-threatening (immediate risk of death);

o 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).

e 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 To::cr:g"b Placebo To:%cr:';'b Placebo Tof5a f:;mb Tofacitinib 10
(N =122) (N = 476) (N =112) (N = 429) (N = 198) (N = 198) 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 (%) @
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 ® 0 1 1 0 0 0 0
Cancer other than non-melanoma skin cancer ¢ 0 0 0 0 1d 0 0
Non-melanoma skin cancer © 0 1 0 1 1 0 3
Cardiovascular events ¢ 0 2 0 2 0 1 1
Adverse events leading to discontinuation, n (%) © 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 >1.3x 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 >1.2x 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 <0.8x LLN 2 (1.6) 6 (1.3) 1(0.9) 701.7) 12 (6.1) 9 (4.5) 3(1.5)
Triglycerides >1.3x ULN 1/(0.8) 15(3.2) 2 (1.8) 12 (2.8) 7 (3.5) 9 (4.5) 15(7.7)
Creatine kinase >2x 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)
ﬁcz(c)iit)lon or increase in dose of lipid lowering agent, 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. ® Determined based on MedDRA preferred term. ¢ Determined based on external adjudication. ¢ invasive ductal breast
carcinoma. © 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.

o 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

(Gl) perforation:

e In OCTAVE Induction 1, one patient in the tofacitinib 10 mg group had a serious
adverse event of Gl 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 Gl perforation.

e In OCTAVE Open, 2 patients had Gl 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:

o 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).

e There were no deaths in OCTAVE Induction 2 or OCTAVE Sustain (98).

e 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 Il and Ill programme, including the OCTAVE Open long-term extension data, cut-off
date 29" September 2017, alongside the extensive safety data from the ORAL trials in
rheumatoid arthritis, cut-off date 2" 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 ORAL trial programme
(Phase I, Phase Ill and LTE) (Phase I, Phase lll and LTE)
N= 1157 N=7061
PY= 1986 PY= 22,875
n (%) IR (95% CI) n (%) IR (95% CIl)
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 22 (2.0%) 1.09 (0.69-1.66) 90 (1.3%) 0.39 (0.31-0.47)
infections
Non-herpes 4 (0.4%) 0.20 (0.05-0.50) 34 (0.5%) 0.15 (0.10-0.20)
zoster Ol
Herpes Zoster 74 (6.4%) 3.80 (2.99-4.77) 782 (11.1%) 3.63 (3.38-3.90)
infections
Serious herpes 5(0.4%) 0.24 (0.08-0.57) 57 (0.8%) 0.24 (0.18-0.32)
zoster infections
Malignancy 13 (1.2%) 0.84 (0.45-1.44) 177 (2.5%) 0.76 (0.65-0.88)
(excl. NMSC)
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)
Gl perforations 4 (0.4%) 0.20 (0.05-0.50) 28 (0.4%) 0.12 (0.08-0.17)
(all cases)

Abbreviations: Gl, gastrointestinal; IR, incidence rate; LTE, long-term extension; MACE, major cardiovascular
events; NMSC, non-melanoma skin cancer; Ol, opportunistic infection; PY, patient-year.

Source: Pfizer trial database analysis; UC Cohort data cut-off date 29" September 2017, RA
Cohort data cut-off date 2" 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)

Tofacitinib 10 mg

Vedolizumab OCTAVE1 Adalimumab

GEMINI 1

Golimumab
Azathioprine
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 Number of | Total residual DIC
type data points | deviance
Discontinuation due to FE
AEs RE
Serious AEs FE
RE
Serious infections FE
RE

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 vs PBO TOF vs comparator
Comparator UUGELIAGLL izt Odds ratio Odds ratio, median Absolute pro:a L SUCRA*
(logit scale), median | 42 (95% Cri) (95% Crl) median (35% Crl
(95% Crl) ° °
PBO I I [
TOF 10 mg I I I
INF 10 mglkg - n _____» I I
ADA
160/80/40 mg ® I N I |
coLzoom0omg® | N B & B I [
VED 300 mg ¢ = = I I
a Based on treatment effect on probit scale. * 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ©
200 mg at week 0, 100 mg at week 2. ¢ At weeks 0 and 2. Abbreviations: ADA, adalimumab; Crl, 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 vs PBO TOF vs comparator
Comparator UL TS Odds ratio Odds ratio, median | oot Probabilty: | sucrae
(logit scale), median | . 42 (95% Cri) (95% Crl) median (5% Crl
(95% Crl) ° °
PBO I I I
TOF 10 mg . n I I
INF 10 mg/kg . mm v I I
ADA
160/80/40 mg ® I N | |
coLz2o0m0omg® | N BN & B I [
VED 300 mg I I I [
a Based on treatment effect on probit scale. ® 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ©
200 mg at week 0, 100 mg at week 2. ¢ At weeks 0 and 2. Abbreviations: ADA, adalimumab; Crl, 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 vs PBO TOF vs comparator
Treatment effect . . . Absolute probability,
Comparator (logit scale) g)_dds ;as}o,c | Odds ;ago,cn;edlan median (95% Crl) SUCRA*
median (95% Crl) 2 £ (0 i) (£ il
PBO I I I
TOF 10 mg I . |
INF 10 mglkg . n = . |
ADA
160/80/40 mg ° I I I I
coLzoor0omg® | [ BN B I |
VED 300 mg ¢ I _= . |

a Based on treatment effect on probit scale. ® 160 mg at week 0, 80 mg at week 2, 40 mg at weeks 4 and 6. ©
200 mg at week 0, 100 mg at week 2. 4 At weeks 0 and 2. Abbreviations: ADA, adalimumab; Crl, 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

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 IlIb/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 Il 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 () 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 Il 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-naive 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.

o The model structure, methods, and assumptions reflect the approach taken by the
Assessment Group in NICE TA329, published in February 2015 (65).

e 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).

o 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-naive 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-naive 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 [}, 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 |l QALYs, with an ICER of £7.8 million per QALY.

o 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%).

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

© Pfizer (2018). All rights reserved Page 113 of 194




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 Jll]-mix — Biologic-naive population: The analysis considers a tofacitinib dose of
10 mg twice daily induction and a mix of ] of 5 mg twice daily and [} 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 naive population, all the comparators were dominated by tofacitinib, and
the ICER of tofacitinib versus conventional therapy was £12,627.81 per QALY.

Tofacitinib JJJ|-mix — Biologic-experienced population: The analysis considers a tofacitinib
dose of 10 mg twice daily induction and a mix of [} of 5 mg twice daily and [} of 10 mg
twice daily maintenance dose at PAS price for tofacitinib (see SmPC and sections B.2.9 and
B.3.5.1).

o In the prior-exposed population, vedolizumab was dominated by tofacitinib and the ICER
of tofacitinib vs conventional therapy was £13,946.75.

Conclusion:

o 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.

e Probabilistic sensitivity analyses were consistent with the deterministic results, showing a
> 50% probability of tofacitinib being cost-effective at the £20,000 threshold.

e 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) Decision tree (induction) and ADA, GOL, INF, VED

Wilson et al. (2016) (154) Markov model (maintenance)

Wilson et al. (2015) (155); Decision tree (induction) and VED, CT

Wilson et al. (2016) (156) Markov model (maintenance)

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 naive 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-naive 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-naive 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, In 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
Tofacitinib or :_ Active UG \ \ Remission

Dead

| mm-u-i | 9]
_ wCC .

Abbreviations: CC, colectomy complications; UC, ulcerative colitis.
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In summary the model included the following health states:

e active ulcerative colitis, response-no-remission, and remission states, for biologic
treatments or tofacitinib, as well as for non-biologic conventional treatment

e two post-surgery health states: with and without long-term complications
e 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 @ TA342 Chosen values Justification

Model Markov model Decision tree in induction Markov model This framework allows the modelling
mathematical phase, and Markov model in of recurrent risks, such as response
framework maintenance phase 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 @

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 | 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

@ |nformation 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:

e TNFi (infliximab, adalimumab and golimumab)

e Vedolizumab

e 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 Stopping rule — Clinical Administrations and dose in
instruction SmPC @ trial model
induction .
S Maintenance
Induction (8-week cycle
period)
Tofacitinib 8 weeks [ [ ]
(Xeljanz) (OCTAVE)
Adalimumab Injection, initially Available data 8 weeks 160mg+80mg 4 mgx4
(Humira) 160 mg, then 80 suggest that clinical (ULTRA) +40mgx3
mg at week 2, response is usually
and 40 mg every achieved within 2-8
other week weeks of treatment.
thereafter ¢ Humira therapy
should not be
continued in patients
failing to respond
within this time
period.
Golimumab Injection, initially Available data 6 weeks 200 mg 50 mg x 2
(Simponi) 200 mg, then 100  suggest that clinical (PURSUIT) +100 mg +
mg at week 2, response is usually 50 mg
and 50 mg every achieved within 12-
4 weeks 14 weeks of
thereafter ¢ treatment (after 4
doses). Continued
therapy should be
reconsidered in
patients who show no
evidence of
therapeutic benefit
within this time
period.
Infliximab By IV infusion, 5 Continued therapy 8 weeks 5 mg/kg x 3 5 mg/kg
(Remicade, mg/kg, repeated 2  should be carefully (ACT)
Remsima, weeks and 6 reconsidered in
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Treatment Dosing Stopping rule — Clinical Administrations and dose in

instruction SmPC @ trial model
induction -
Visit Maintenance
Induction (8-week cycle
period)
Inflectra) weeks after initial  patients who show no
infusion, then evidence of
every 8 weeks therapeutic benefit
within the first 12
weeks of treatment or
after dose
adjustment.
Vedolizumab By IV infusion, Continued therapy for 6 weeks 300 mg x3 300 mg
(Entyvio) 300 mg repeated  patients with (GEMINT)
2 weeks and 6 ulcerative colitis
weeks after initial  should be carefully
infusion, then reconsidered if no
every 8 weeks © evidence of

therapeutic benefit is
observed by Week
10.

@ 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.

¢ A scenario with an elevated maintenance dose (40 mg QW) received by 27% of the patients was explored in the
analysis

4 A scenario with a maintenance dose of 100 mg every 4 weeks was also explored in the analysis

¢ 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

1.5 g twice daily, adjusted according to

Balsalazide ; 13%?
response (maximum 6 g per day)

Mesalazine 1.2 to 2.4 g once daily 13%?

Olsalazine 500 mg twice daily 13%?

Sulfalazine 0.5 to 1 g twice daily 13%?

Corticosteroids

Hydrocortisone 1 metered application once daily on 4%
alternate days

Prednisolone Initially 20—40 mg daily until remission 449

occurs, followed by reducing dose

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-naive population, the model compared six strategies, consisting of a biologic
treatment or tofacitinib, followed by conventional therapy and surgery (Table 40). After a

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

© Pfizer (2018). All rights reserved Page 123 of 194




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-naive 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
(SD)

Mayo score (OCTAVE trials pooled analysis) per health states, mean

Tofacitinib 5 mg Tofacitinib 10 mg

Health state BID BID Placebo Total
Baseline
Active UC | NA |9.0+1.4

End of induction phase

Response-no- -
remission

Remission

Active UC

End of maintenance phase

Response-no-
remission

Remission

Active UC

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:

Py = ®(6x), where @ is the inverse of the normal cumulative distribution function.

Table 43 Clinical response and remission at induction
Proportion of patients in:
Treatment effect: Response | Response-
Median (Crl; 2.5%, 97.5%) | (incl. no- Remission
remission) | remission
Biologic-naive population
Anchor
Treatment Adalimumab [ ] [ ]
effect Golimumab ] ]
Infliximab [ ] [ ]
Gacaney - .
Tofacitinib [ ] [ ]
Vedolizumab [ [
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Proportion of patients in:
Treatment effect: Response Response-
Median (Crl; 2.5%, 97.5%) | (incl. no- Remission
remission) | remission
Prior exposure to biologic treatment
Anchor
Treatment Conventional I
effect (Placebo)
Tofacitinib I
Vedolizumab |

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:

Py = ®(6y), where @ 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): Psweek = 1 - (1 - Psaweer)®** (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 Maintenance Total trial
period period duration

Pfizer model 8 weeks 52 weeks 60 weeks

Tofacitinib (OCTAVE Induction 1 and 2,

Sandborn 2012, OCTAVE Sustain) (98, 8 weeks 52 weeks 60 weeks

99)

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, 8 weeks 46 weeks 54 weeks
111) (112, 113)

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: Proportion of patients in: Probability of | Proportion of patients
Median (Crl; 2.5%, 97.5%) no-response ?
(8 weeks)
Response Response- | Remission Response- | Remission
(incl. no- no-
remission) remission remission
Index and calculations A B C D 1-[1-(1-B)]>*** | C/B D/B
Biologic-naive population
Anchor
Treatment | Adalimumab
affect Golimumab 50 mg & || || || . |
Golimumab 100 mg . || || | . |
Infliximab | || || | . |
Conventional (placebo) || || [ ] | |
Tofacitinib 5 mg - - - - -
Tofacitinib 10 mg
Vedolizumab Q8W
Vedolizumab Q4W

Cut-off (z) Remission

Prior exposure to biologic treatment

Anchor

Treatment | Adalimumab (assumed
affect the same for infliximab
and golimumab)
Conventional (placebo)
Tofacitinib 5 mg
Tofacitinib 10 mg
Vedolizumab Q8W
Vedolizumab Q4W

Cut-off (z) Remission

a8 Used in the economic model
Abbreviations: Crl, credible interval; mg, milligram; Q8W, every eight weeks; Q4W, every four weeks.
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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

0.12
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Colectomy rate

0.04
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Cumulative probability of colectomy from Chhaya et al. 2015 (168)

10 15 20

Years

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 Calculated
since risk per
diagnosis cycle
(years)
Base case Misra 2016 UK HES data retrospective analysis of 15 0.0731%
(167) records between 1 April 1997 and 31 March
2012; N=73,318. Rate excluded patients
undergoing colectomy for CRC
Alternative Chhaya 2015 | UK CPRD data analysis of incident cases of | 20 0.0913%
sources (168) UC between 1989 and 2009; N= 1,766
Solberg 2009 | South-eastern Norway population-based 10 0.1572%
(171) Used in | cohort analysis of patients with IBD between
TA329 AG 1990 and 1994; N=843
model
Frolkis 2013 Meta-analysis of population-based studies; 1 0.77%
(172) Used in | rates from studies that reported on UC 10 0.2606%

TA342

patients

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 | Reduction | Perioperative
% (n/N) in overall % (n/N)
mortality
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) @ 0.75% (30/3987) 2.8% (calculation)

aRestricted 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 Gl
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 (Crl; 2.5%, 97.5%) | ncidence of event

Anchor

Adalimumab
Golimumab
Infliximab
Conventional
(Placebo)
Tofacitinib
Vedolizumab

Treatment
effect

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% Crl. If
the NMA Crl 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 QALYSs, 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 (naive 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 Range (Min-Max) Number of Comments / assumption
utility observations

Active UC I | Baseline of OCTAVE 1 and

OCTAVE 2

Response-no- | N | |

remission Approximated see Table 238

Post-surgery 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

Disease states, mean (SD)

Post-surgery, mean (SD)

No

ke Severe Moderate Mild Remission IPAA sItI:rc:\- compli- (c:ta)tin; ’;"s' Sz
y 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) (8'12) 0.87 (0.15) (8;;) (g'gg) EQ-5D-3L (UK)
van Assche 2016 0.70 0.80
(179) van Assche 0.61 (0.22) (0'19) (0'15) 0.86 (0.17) EQ-5D-5L (Europe)
2015 (180) ' )
0.90 0.71
Kosmas 2015 (38) 0.52 0.88 072 EQ-5D-5L (UK)
Gibson 2014 (181) 0.68 (0.19) (8'32) 0.81(0.18) EQ-5D-5L (Australia)
Vaizey 2014 (26) 0.77 .
Vaizey 2013 (26) 0.66 (0.24) (0.11) 0.86 (0.15) EQ-5D-5L (UK)
Median:
Casellas 2005 (182) Median: 0.5 (IQR 0.5-0.7) 0.72 | Median: 1.00 (IR EQ-5D-3L (Spain)
(IQR 0.8-1.0)
0.5-0.8)
Baseline:
Marteau 2009 (183) | 0.660 (SE 0.03) 0.775 (0.013) 2531425r$]%2t2h3;), EQ-5D-3L (UK tariff) mapping from UC-DAI
0.940 (SE 0.001)
Poole 2010 (184) Observed: 0.70 Observed: 0.811 Observed: 0.944 . . .
Poole 2009 (185) Mapped: 0.630 Mapped: 0.801 Mapped: 0.939 EQ-5D mapping (UK tariff) from UC-DAI
van Der Valk 2012 0.85 0.85
(186, 187) 0.19) | (0.17) EQ-5D-3L (Netherlands)
Kuruvilla 2012, (188) (8'?) (g'ﬁ’) EQ-5D-3L (USA)
Archer 2016 (118) 0.41 0.76 0.87 0.70 Based on Woehl 2008 (158)
Disease health states were based on a post-hoc
Vedolizumab analysis of EQ-5D-3L data gathered in the
men facturer pivotal phase 3 vedolizumab RCT (GEMINI 1)
sui&ji:scic:jne(TAMZ) 0.68 0.8 0.86 0.42 0.60 0.42 and surgery and post-surgery health states were
117) 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.

Usase(age, gender) = 0.9508566 + 0.0212126 * Male — 0.0002587 * Age — 0.0000332 * Age?

Note that for the age and gender values of Usase 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: Reduction from Reference in Justification
Mean (95% ClI or baseline submission
range) (section and
page number)
Baseline Varies by age and N/A B.3.4.5.1 (page | To reflect patient physical
gender 137) and mental functions due
to age and other co-
morbidities
Active UC 0.41 (0.36, 0.46) 53% B.3.4.3 (page To allow comparability of
Response-no- 0.76 (0.73, 0.79) 13% 135) the economic analysis
remission results with previous
Remission 0.87 (0.85, 0.89) 0% economic evaluations
Post-colectomy 0.71 (0.67, 0.75) 18%
without long-term
complications
Post-colectomy with 0.64 (0.47,0.71) 35% B.3.4.4.2 (page | Assumed the same

long- term
complications

137)

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 (¢), was estimated based on the difference between the
general population utility Usenrop(Age, Gender) and the utility of the health state or event Uws:

@Hs = Uns/Usenpop

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: Ugase™ @ns.

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
Pack Cost per Induction Maintenance

—_s size Dose (mg) ISR dose total cost total cost °©
Tofacitinib 5 mg ® 56 5
Tofacitinib 10 mg 56 10
Adalimumab 2 anng/0.8 £704.28 £352.14 £2,112.84 £1,408.56
Golimumab 50 mg® 1 50mg/1mL  £762.97 £762.97 £2,288.91 £1,525.94
ﬁg"?“mab 100 1 100mgA mL  £762.97  £762.97  £228891  £1,525.94
Remicade °© 1 100 mg £419.62 £419.62 £5,680.90 £1,893.63
'F;‘ﬂe"t.r aand 1 100 mg £377.66  £377.66  £5154.05  £1,718.02

emsima ©
Vedolizumab Q8W? 1 300 mg £2,050.00 £2,050.00 £6,562.11 £2,187.37
Vedolizumab Q4W? 1 300 mg £2,050.00 £2,050.00 £6,562.11 £4,374.74

@ 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.

¢ Infliximab cost is calculated using the fitted distribution approach and tofacitinib patients’ characteristics (OCTAVE 1 and 2)
4 Infliximab biosimilars approved in the UK (Remsima, Inflectra) are available at the same list price
¢ 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
D Pack Strength Pack Lo V@i Vel Usage SAEED as
rug size (g/ mg)® cost per cost per annual c concomitant
dose cycle cost therapy ¢
Balsalazide 130 750 mg £30.42 £0.23 £5242 £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 £1,95347 126% 11.6%
Sulfasalazine 112 500 mg £6.87 £0.06 £6.87 £44.66 12.6% 11.6%
Prednisolone 30 5mg £0.91 £0.03 £6.79 £44.17 44.1% 19.9%
Hydrocortisone 142 20.8g £9.33 £0.67 £18.66 £121.29 3.8% 0.6%
Azathioprine 56 50 mg £217 £0.04 £6.51 £42.32 46.4% 37.2%/0%®

@ Hydrocortisone is available as a 20.8 g foam in aerosol delivering approximately 14 applications (165)
b See assumptions in Table 38

¢Proportion of use of in conventional treatment as part of the conventional therapy mix

4 Proportion of use of conventional treatments as concomitant therapy to biologics and tofacitinib

¢ 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
No. of National

Currency Code ) Average Unit Source/assumptions
attendances Cost

Consultant led (CL) -

Non-Admitted Face- NHS Reference Cost 2016-17 (164), CL
845,935 £141

to-Face Attendance, WFO01A (Gastroenterology)

Follow-up

Non-consultant led
(NCL) - Non-Admitted
Face-to-Face
Attendance, Follow-up

NHS Reference Cost 2016-17 (164), NCL

94,264 £107 WFO01A (Gastroenterology)

NHS Reference Cost 2016-17 (164), weighted
average of the number of attendances and the
£137.37 (IQR £70.2 to unit cost of CL and NCL WFO1A
£161.72) The IQR was determined as the range
between the lowest and highest limit of the CL
and NCL costs.

Outpatient visit
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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 use per patient per year (148)
Resource item Unit cost . Response Post-colectomy
(AT without Remission
uc .. no With
remission complications | 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
. - L 6.50 4.50 2 1.50 1.75
Outpatient visit (specialist) £137.37 (4.5-8.5) (2-6.5) (0-4.5) (0-4.5) (1.5-2)
6.50 3.90 3.25 1.50 3.25
Blood tests £3.06 | (3.99.1) | (3.25-65) | (0-3.9) (0-3.9) (1.5-5)
2.00 0.50 0.20 1.25 0.65
Endoscopy £277.29 | (05-35) | (0.2-2) (0-0.5) (0-1.3) (0-1.3)
I . 1.50 1.20 0.30 0 3.25
Hospitalisation episodes £2,984.71 (1.2-1.8) (0.3-1.5) (0-1.2) (0-1.2) (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 Adverse
event Unit cost Weights | Mean cost | Source
event
sub-type
NHS reference costs 2016/17: Weighted
Sepsis £2658.76 79,532 average of WJO6A to WJ06J (non-
elective inpatient long-stay) (164)
NHS reference costs 2016/17: weighted
Tuberculosis | £3,752.97 2,635 average of DZ14F to DZ14J (non-
elective inpatient long-stay) (164)
NHS reference costs 2016/17: weighted
. average of DZ11K to DZ11V and
Serious Pneumonia | £2,499.45 | 317,020 DZ23H to DZ23N (non-elective inpatient
infection £2,538.97 long-stay) (164)
Soft tissue NHS reference costs 2016/17: weighted
. . £1,856.74 13,132 average of HD21D to HD21H (non-
infection .97 )
elective inpatient long-stay) (164)
Bone and NHS reference costs 2016/17: weighted
joint £4,687.08 10,957 average of HD25D to HD25H (non-
infections elective inpatient long-stay) (164)
Urinarv tract NHS reference costs 2016/17: weighted
. ry £2,452.81 171,440 average of LAO4H to LA04S (non-
infection I .
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
No. of National
Currency Code ) Average Unit Source/assumptions
attendances
Cost

Proximal Colon

Procedures, 19 years NHS Reference Cost 2016-17 (164), EL

and over, with CC 4867 £6,085.07 FF32C

Score 0-2

Distal Colon

Procedures, 19 years NHS Reference Cost 2016-17 (164), EL

and over, with CC 2029 £6,103.58 FF33B

Score 0-2
NHS Reference Cost 2016-17 (164),
weighted average of the number of
attendances and the unit cost of EL

Cost of colectomy £6,090.52 (IQR £4,994.07 to FF32C and FF33B

without complication £7,112.52) 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 NHS Reference Cost 2016-17 (164), EL

and over, with CC 1563 £6,803.58 FF32B

Score 3-5

Proximal Colon

Procedures, 19 years NHS Reference Cost 2016-17 (164), EL

and over, with CC 514 £8,484.21 FF32A

Score 6+

Distal Colon

Procedures, 19 years 592 £7557.94 NHS Reference Cost 2016-17 (164), EL

and over, with CC FF33A

Score 3+

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.

Colectomy operation £7,294.56 (IQR £5,544.42 to
with complications £9,742.12)

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
Mean or Precision around [Probabilistic Reference to
Parameter Variable median the mean / distribution and [section in
value median parameterisation |[submission
Model parameters
. Discount rate (costs o . .
Model settings and effects) 3.50% Fixed No sampling B.3.2.2 (p.106)
Age 41.1 years
Patient characteristics -weight 74.8 kg
biologic-naive Fixed No sampling
popu|ati0n Female 4030%
Time since diagnosis [8.16 years
B.3.2.1 (p.104)
Age 41.3 years
Patient characteristics -\eight 72.6 kg
biologic-exposed Fixed No sampling
popu|ati0n Female 59%
Time since diagnosis [8.16 years
Efficacy and safety
Induction remission  [Biologic-naive - ‘_ Direct use of NMA
cut-off; probit scale Biologic-exposed - ‘_ output (CODA)

Anchor =_‘-

Adalimumab I
Induction response and|G0limumab - ‘_
remission in biologic-  |nfliximab - ‘_ Direct use of NMA
naive population, probitC fonal output (CODA)
scale* onventiona .

(Placebo)

Tofacitinib B

Vedolizumab B

Anchor —
Induction response andiConventional
remission in biologic-  |(Placebo) - Direct use of NMA
Sﬁg&?igaﬁggulatlon, Tofacitinib - ‘_ output (CODA)

Vedolizumab I

Biologic-naive _
Maintenance remission|population Direct use of NMA
cut-off; probit scale Biologic-exposed - ‘_ output (CODA)

Anchor - ‘_

Adalimumab —

L |

Maintenance response Golimumab 50 mg - ‘
and remissionin  (Golimumab 100mg [N | |
biologic-naive Direct use of NMA
copulation, probit nfibdimab BN [ ot (CODA)
scale* Conventional

(placebo) _ ‘-

Tofacitinios mg [N |

Tofacitinib 10mg [N |

B.3.3.1 (p. 120)
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Mean or Precision around |Probabilistic Reference to
Parameter Variable median the mean / distribution and [section in
value median parameterisation |[submission
Vedolizumab Q8W I
Vedolizumab Q4W I
Anchor ‘_
Conventional ‘-

Maintenance response |(placebo)
and remission in
biologic-exposed
population, probit Tofacitinib 10 mg

Tofacitinib 5 mg

I Dt use of NMA
I P (COPA)

Il

soale Vedolizumab Q8W I
Vedolizumab Q4W ]
Elective colectomy 0.00058 0 to 0.0026 Beta using the
rate ) ) number of
Colectomy rates Emerdency colectom observations (n) |B.3.3.2.4 (p.31)
gency ¥10.00021 0 to 0.0026 and the total
rate
sample (N)
Perioperative mortality0 02843 0 to 0.0347
risk i i Beta using the
Perioperative Perioperative elective number of
complication and surgery complications 0.3167 010064 observations (n) |B.3.3.2.5
mortality Perioperative and the total
emergency surgery  (0.347 0t0 0.7 sample (N)

complications

Beta using the
number of

Post-surgery Long-term 0.01458  [0.0074 10 0.0218 |observations (n) [B.3.3.2.6
complications complications and the total
sample (N)

Serious infection Placebo _ — Direct use of NMA
Treatment effects, e output (CODA) B.3.3.3 (p.41)
probit scale (median)* (Tofacitinib P
Utility

Active UC 0.41 0.36 to 0.46

Sae;‘izzz‘osf'”o' 0.76 0.73t0 0.79
EQ-5D weighted
average per health

Woehl 2

states (Woehl 2008 o ission 0.87 0.85 o 0.89

with time dependent Beta using the

multiplier)
Post-colectomy bﬁ?:?s?gi e B.3.4 (p.132)
without long-term 0.71 0.67 t0 0.75 P 24P
complications parameters from
- the sources
Post-colectomy with
long- term 0.56 0.41to 0.71
complications
Adverse events and  [Post-surgery ~ lo.7889 05778 to 1
post-surgery complication reduction

complications

reduction in utility
weight Serious infection 0.9858 0.9716 to 1

Cost and resource use
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Face-to-Face
Attendance, Follow-up

Mean or Precision around [Probabilistic Reference to
Parameter Variable median the mean / distribution and [section in
value median parameterisation |[submission
Adalimumab gggz.m per
Golimumab gzgg'w per
Drug costs (PAS price o . £419.62 per
for tofacitinib and Infliximab (Remicade) dose Fixed No samolin $a3;)|5e14;
golimumab, list prices Infliximab (biosimilars) £377.66 per | Ping (p.136)
for other therapies) dose '
Tofacitinib
Vedolizumab 25;0650'00 per
Balsalazide ggis per
Mesalazine §2553e3 per
Olsalazine gg'sis per
Conventional therapy £0.06 per B.3.5.1.2,
Sulfasalazine ) Fixed No sampling Table 47
drug costs dose (p.140)
. £0.03 per P-
Prednisolone dose
Hydrocortisone ggﬁ: per
Azathioprine gg.s(:; per
Administration costs | Ximab and £137.37  [£70.2t0 £161.72 B3513
vedolizumab (p.141)
Outpatient visit £137.37  [£70.20 to £161.72
(specialist)
Blood tests £3.06 £2.22 to £3.60
Healthcare resource B.3.52 (p.142
use costs Endoscopy £277.29 £149.39 to 352 (p-142)
) £399.65
Hospitalisation £ 084.71 £2,381.80 to Gamma using the
episodes e £3,434.28 interquartile range
Consultant led (CL) -
Non-Admitted Face- 141 £108.33 to
to-Face Attendance, £161.72
Outpatient visit Follow-up B.3.5.1.3
(specialist) Non-consultant led (p.141)
(NCL) - Non-Admitted |¢.; £70.2 to £127.2

No sampling

Outpgtlgnt visit 6.5 451085
(specialist)
Resource use (per Blood tests 6.5 3910 9.1
year): active UC Endoscopy 2 0.5t0 3.5
Hqspitalisation 15 12t01.8
episodes
Outpa_tle_nt visit 45 210 6.5
(specialist)
Resource use (per Blood tests 3.9 3.25t0 6.5
year): response-no-
remission Endoscopy 0.5 02102
Hqspltallsatlon 19 03t015
episodes
Outpatient visit
Resource use (per |ispecialist) 2 Otods
year): remission Blood tests 3.25 0to 3.9

B.3.5.2 (p.142)
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proximal and distal

colon procedures)

Mean or Precision around [Probabilistic Reference to
Parameter Variable median the mean / distribution and |[section in
value median parameterisation |[submission
Endoscopy 0.2 0to 0.5
Hqspltallsatlon 0.3 0to 1.2
episodes
Outpgtlgnt visit 1.5 0 to 4.50
(specialist)
Resource use (per Blood tests 1.5 0 to 3.90
year): post-colectomy
without complications [Endoscopy 1.25 0to 1.30
Hqspltallsatlon 0 0 to 1.20
episodes
Outpgtlgnt visit 175 15102
(specialist)
Resource use (per  |Blood tests 3.25 15t05
year): post-colectomy
with complications Endoscopy 0.65 0to1.3
Hqspltallsatlon 395 01065
episodes
Gamma using the
lowest and highest
Adverse eventcosts |go i s infection  [£2,538.97  [-1:078.0210 interquartile range |B.3.5.3 (p.143)
(per event) £11,470.56
values of all the
relevant events
Elective inpatient
costs for proximal £6,085.07 £5,071.814 to
£6,688.2
colon procedures
Elective inpatient .
. costs for distal colon [£6,103.58 £4,994.07 to Gamma using the
Colectomy operation £7,112.52 lowest and highest
. procedures . .
costs without Colect m interquartile range
complications ° fc O.Ey oFera lon values of all the
COStS withou relevant codes
complications £6.090.52 £4,994.07 to
(weighted average of NS £6,688.2
proximal and distal
colon procedures)
Elective inpatient
costs for proximal £5,544.42 to
colon procedures (CC £6,803.58 £7,663.82
B.3.5.4 (p.144)
score 3-5)
Elective inpatient Gamma using the
costs for proximal 8 48421 £6,241.99 to lowest and highest
colon procedures CC U £9,742.12 interquartile range
Colectomy operation  15€0re 6+) values of all the
my op Elective inpatient relevant codes;
ggis I\iléletlrt]ions costs for distal colon £7 557 04 £5,677.29 to truncated to not
P procedures CC score e £8,628.36 exceed the
3+) probabilistic value
Colectomy operation without
costs with complications
complication £5,544.42 to
(weighted average of /29496 1£9'742.12
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B.3.6.2 Assumptions

Table 60 Assumptions in the base case analysis
Consistent
Parameter Assumptions with prior Justification
TAs?
UC is a chronic condition; a patient lifetime time
Time horizon Lifetime Yes horizon allows the calculation of all relevant costs
and quality of life impairment.
A fixed cycle length of 8 weeks was assumed for the
Cycle length 8-weeks Yes duration of the model time horizon to allow for a
continuous sequence of treatments.
Treatment Clinical response and clinical Yes Used in the clinical trials and in clinical practice and
efficacy remission consistent with Archer 2016 (118)
Dis- Discontinuation due to lack of v Consistent with clinical practice and NICE
. . - es )
continuation efficacy (response) recommendations (B.3.3.5)
Defined by response and/or
remission; Patients who
responded to treatment were
separated to remission and Defined based on the clinical trials used to reflect
Health states response-no-remission. The Yes . . . ;
treatment efficacy in the economic analysis.
model assumed that the
observed allocation at one-year
of treatment remained the same
in all consecutive cycles.
A proportion of patients that do
Elective not respond or discontinue Yes Consistent with clinical practice (B.3.3.5)
surgery conventional treatment will
undergo colectomy
In remission patients are
protected from exacerbation;
Emergency from all other states patients Yes Consistent with clinical practice (B.3.3.5)
surgery may undergo emergency
surgery to manage the
exacerbations
Background :JC treatment was assumed not Additional risks of death excluded as they are very
. o have any effect on overall Yes .
mortality ) likely to be small (118).
mortality.
Serious infections were included Serious infection is an event often associated with
in the base-case analysis using immunosuppressive treatments. Serious infection is
Adverse the output of the l\_lMA. Th_e_ _ arare adverge event Ie_ading _to alarge 95% Crlin
events range of events with tofacitinib No the NMA. This led to misleading results in the
was assumed to be from 0 to a sensitivity analysis. Instead the range 0 — 50%
50% increase from the base- increase was used for tofacitinib. The NMA output
case value (95% Crl limits) was used in the PSA.
Perioperative Perioperative complications
risk of were included for patients Yes Consistent with clinical practice and Archer 2016
complications | undergoing elective and non- (118).
and mortality elective surgery
Surgery long- The model assumed pouchitis
term reflects the long-term Yes Consistent with Archer 2016 (118).
complications | complications
Patients in the conventional
treatment group and those who
Conti . have previously achieved but
ontinuation : .
of lost response to biological S . . .
. therapy were assumed to Yes Simplifying assumption; consistent with Archer
conventional - Y .
treatment continue receiving conventional

therapy irrespective of whether
they achieve response to that
conventional therapy
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Consistent

Parameter Assumptions with prior Justification
TAs?
Time- A tlme-anependent probability Evidence in the literature combined with the
. was considered as an o h
independent . L Yes population in the model (>3 years duration of
. appropriate assumption in the )
risk of surgery . disease)
analysis
The model health state utilities Th|§ wa’s assu_med to reflect the na_tural decline of
. . . . patients’ physical and mental functions due to age
Baseline utility | were synthesised with a No g -
baseline utilit and other co-morbidities and reflects the chronic
Y- nature of the condition
It was assumed that the 100 mg vials of golimumab
Bioloaic were used in induction (2x100 mg vial at week 0
9 Golimumab formulation Yes and 1x100 mg vial at week 2) and the 50 mg vials
treatments . )
were used for the maintenance dose (1x50 mg vial
Q4W)
' The RCP audit data for Assump.tlon in absence of ewdencg on the
Conventional . L conventional treatment mix. The evidence at
; concomitant medication at No T .
therapy mix A treatment initiation were assumed to be reflective of
treatment initiation was used .
active UC
Hydrocortisone was considered
as a topical treatment (rectal
foam); prednisolone was
assumed to represent the oral
corticosteroid treatment group No
Conventional as the proportion of use of
therapy budesonide is low and o .
treatments beclomethasone is used as an Simplifying assumption
add-on treatment to 5-ASA.
Azathioprine was assumed to
represent the immunomodulator No
group
The proportion of use of
conventional treatments as
Concomitant cgncomltant treatments to The evidence at 3-months follow-up were assumed
S biologics at 3-months follow-up Yes : . .
medication L to be reflective of continuous concomitant use.
was used. Azathioprine was
excluded from concomitant use
with tofacitinib
Administration | No administration cost was
cost for assumed for self-injection Yes Consistent with clinical practice
injections treatment
An increased frequency of
Hospitalisation | hospitalisation was assumed No Consistent with clinical practice (B.3.3.5)
with severity of condition
The cost of a serious infection
was considered to be a
Cost of weighted average of six types of
; infection: sepsis, tuberculosis, Simplifying assumption in the absence of other
serious ia ski d soft ti No id
infection pneumonia, skin and soft tissue evidence

infection, bone and joint
infection and urinary tract
infection

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-naive 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-naive patients

For biologic-naive 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 | llIQALYs, with an ICER of
£615,056.62 per QALY.

Table 61 Biologic-naive patients: full incremental cost-effectiveness results

Strategy Total Incremental ICER (£/QALY) | ICER (£/QALY) TOF
QALYs | Costs (£) QALYs | Costs (£) fully incremental vs comparator

Conventional | [l - £8,554.03

Adalimumab - Dominated Dominated

Golimumab | | Dominated Dominated

Infliximab - Dominated Dominated

Tofacitinib | [ £8,554.03 N/A

Vedolizumab | [ £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 |l QALYs, with an ICER of £7.8 million per QALY.

Table 62 Biologic-exposed patients: full incremental cost-effectiveness results

Total Incremental ICER (£/QALY) ICER (£/QALY) TOF
Strategy QALYs | Costs (£) QALYs | Costs (£) fully incremental | vs comparator
conventonal || N |1 N N [ - £10,301.85
Tofacitnib || |1 T B 2030185 N/A
Vedolizumab | |1 T B 2733523848 £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-naive 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
QALYs Costs (£) QALYs Costs (£) incremental

Conventional | ] N/A N/A N/A

Vedolizumab ] [ ] [ ] Dominated

Tofacitinib I Il £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 ] of the patients received 5 mg maintenance dose and [ received 10 mg
(see section B.3.10.1 and Appendix M.7). The results of this scenario are presented for both
naive and prior-exposed populations.

B.3.7.2.2.1 TNFi-naive population

In the biologic naive population, when assuming a mix maintenance dose of 5 and 10 mg
(/). 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 naive population: tofacitinib [JJJ/JJll maintenance dose mix

Strategy Total Incremental ICER (£/QALY) fully
QALYs Costs (£) QALYs Costs (£) incremental

Conventional | [ -

Adalimumab | | Dominated
Golimumab | | Dominated

Infliximab | | Dominated
Vedolizumab ] | Dominated
Tofacitinib ] T £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 [JJJJillll maintenance dose mix

Strategy Total Incremental ICER (£/QALY) fully
QALYs Costs (£) QALYs Costs (£) incremental

Conventional - _ - - N/A

Vedolizumab - _ I I Dominated

Tofacitinib | T B e £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% Crl 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-
naive 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-naive 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.
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A graphical representation of the simulations is presented in Figure 33 and Figure 34 for the
biologic-naive and exposed groups respectively. The multiple cost-effectiveness

acceptability curves are presented in Figure 35 and Figure 36.

In the biologic-naive 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-naive patients: results of probabilistic sensitivity analysis
Total Incremental ICER (£/QALY) | ICER (£/QALY)
Strategy fully TOF vs
QALYs Costs (£) QALYs Costs (£) .

incremental comparator,
Conventional | |l - £5,433.94
Adalimumab || Dominated Dominated
Golimumab - Dominated Dominated
Infliximab | Dominated Dominated
Tofacitinib | £5,433.94 N/A
Vedolizumab | |l £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
Total Incremental ICER (£/QALY) | ICER (£/QALY)
Strategy fully TOF vs
QALYs Costs (£) QALYs Costs (£) .

incremental comparator,
Conventional | | | G [ | || - £10,926.30
Vedolizumab [ ] | | Dominated Dominated
Tofacitinib ' I B B 092630 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-naive population: PSA Scatterplot on Figure 35 Biologic-naive population: cost-effectiveness

cost-effectiveness plane acceptability curve
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Figure 34 Biologic-exposed population: PSA Scatterplot on Figure 36 Biologic-exposed population: cost-effectiveness
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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-naive patients

Deterministic sensitivity analysis results for biologic-naive 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-naive 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-naive patients: Tornado diagram of deterministic sensitivity

analysis (comparison with conventional therapy)
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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-

naive population analysis.

Table 70
with conventional treatment)

Biologic-exposed deterministic sensitivity analysis results (comparison

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

analysis (comparison with conventional therapy)
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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

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.

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 Il clinical trials of tofacitinib
(98, 100-102).

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.

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

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

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

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).

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.

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

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

© Pfizer (2018). All rights reserved

Page 159 of 194




Scenario and cross
reference

Scenario detail

Brief rationale

decrease in their response

Vedolizumab 300 mg
Q4W in maintenance
phase (B.3.5.1.1, page
139)

1

—_

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-
naive 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-naive 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-naive population: scenario analysis
Incr. QALYs | Incr. costs (£) | ICER (£/QALY)
Base case B | e £8,554.03
Scenarios
1 Change the baseline utility from age-adjusted to fixed B e £8,760.18
(B.3.4.5.1, page 137).
2 | Use OCTAVE trials utility weights (B.3.4.1, page 134) £15,507.53
3 | Use Swinburn 2012 utility weights (B.3.4.3, page 135) £11,931.99
4 Acute exacerbations/emergency surgery from any £8,194.24
state (B.3.2.2, page 117)
5 Acute exacerbations/emergency surgery from active B | e £8,651.84
UC (B.3.2.2, page 117)
6 No acute exacerbations / emergency surgery (B.3.2.2, B | e £8,709.58
page 117)
7 | Central read NMA results (B.2.9.4, page 96) -EE- £9,468.72
8 | Discounting every cycle (B.3.2.2, page 117) £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 naive population: scenario 9, deterministic results

Strategy Total Incremental ICER (£/QALY) fully
Costs (£) QALYs Costs (£) incremental

Conventional N/A N/A -

Adalimumab - - Dominated

Golimumab - - Dominated

Infliximab - - Dominated

Tofacitinib | ] £8,554.03

Vedolizumab | I £615,056.62

Abbreviations: ICER, incremental cost-effectiveness ratio;

QALY, quality-adjusted life year
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Table 74. Biologic naive population: scenario 10, deterministic results

Strategy Total Incremental ICER (£/QALY) fully
QALYs Costs (£) QALYs Costs (£) incremental
Conventional N/A N/A -
Adalimumab - - Dominated
Golimumab - - Dominated
Infliximab - - Dominated
Tofacitinib [ ] [ ] £8,554.03
Vedolizumab [ ] [ ] £615,056

Abbreviations: ICER, incremental cost-effectiveness ratio;

QALY, quality-adjusted life year

Table 75. Biologic naive population: scenario 11, deterministic results

Strategy Total Incremental ICER (£/QALY) fully
QALYs Costs (£) QALYs Costs (£) incremental

Conventional N/A N/A -

Adalimumab - - Dominated

Golimumab - - Dominated

Infliximab - - Dominated

Vedolizumab - - Dominated

Tofacitinib [ ] £8,554.03

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year

Table 76 Biologic-exposed population: scenario analysis

Incr. Incr. costs | ICER (£ per
QALYs (£) QALY)

Base -case - _ £10,301.85

Scenarios

1 Change the baseline utility from age-adjusted to fixed - _ £10,589.16
(B.3.4.5.1, page 137).

2 | Use OCTAVE trials utility weights (B.3.4.1, page 134) ] B | 21827550

3 | Use Swinburn 2012 utility weights (B.3.4.3, page 135) [ ] B | 214.487.42

4 Acute exacerbations/emergency surgery from any state - _ £9,961.81
(B.3.2.2, page 117)

5 Acute exacerbations/emergency surgery from active UC - _ £10,475.41
(B.3.2.2, page 117)

5 l1\l1o7?cute exacerbations / emergency surgery (B.3.2.2, page | I | 51059324

7 | Central read NMA results (B.2.9.4, page 96) ] B | 210792384

8 | Discounting every cycle (B.3.2.2, page 117) | I | 10,3927

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 ICER (£/QALY) vs
QALYs | Costs (£) QALYs | Costs (£) conventional tofacitinib
treatment
conventional | N | (VA N/A N/A £10,301.85
Tofacitinib B B B B 030185 N/A
Vedolizumab | | N T B B | :c+57085 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-
naive 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-naive 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-naive population and £17,250 for the prior TNFi-exposure population.

The deterministic sensitivity analysis results showed consistent results across the two
populations: TNFi-naive 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 Format Date(s) | Key aspects covered

performed by (list not exhaustive)

UK Consultant Continuous ongoing | UK treatment pathway, Clinical outcomes

Gastroenterologist engagement and clinical data, clinical assumptions,
throughout UK-specific input parameters

3x UK Consultant Advisory April Clinical data and data gaps; UK treatment

Gastroenterologist, board 2018 pathway, clinical assumptions; model
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Validation Format Date(s) | Key aspects covered
performed by (list not exhaustive)
3x UK Health meeting structure and assumptions, model health
Economists states; time on treatment; resource-use,
costs, and utility estimates
UK Health Continuous ongoing | Technical model validation and critique of
economics expert as | engagement model methds, assumptions and inputs,
external reviewer throughout and subsequent model reports
UK statistician as Continuous ongoing | Review of SLR outputs, and review and
external reviewer engagement critique of the Network Meta-Analysis
throughout (NMA) feasibility, NMA methods,
assumptions and analyses, and
subsequent NMA reports
Symmetron Ltd Quality April Checked input data against sources,
control 2018 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 - 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-naive 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: || || | s 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 QALY's)
than what was assumed by Archer et al. (0.87 QALYSs in remission) (118).

The appraisal model generated more costs over lifetime (||| [ GGG 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 (i) and 10 mg (Il
tofacitinib doses during maintenance. The cost-effectiveness of tofacitinib remained within
the £20,000 per QALY threshold in both TNFi-naive 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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