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Abbreviations

Abbreviation Definition

5-ASA 5-aminiosalicyclic acid

ADA Adalimumab

AE Adverse event

AESI Adverse events of special interest

AGC American College of Gastroenterology
ANCOVA Analysis of covariance

ASCA Anti-saccharomyces cerevisiae antibodies
AZA Azathioprine

BID Twice a day

BNF British National Formulary

BSC Best supportive care

BSG British Society of Gastroenterologists

CcT Concomitant Therapy

CD4 Cluster of differentiation 4

CHMP Committee for Medicinal Products for Human Use
Cl Confidence interval

CMH Cochran-Mantel-Haenszel

CODA Convergence diagnosis and output analysis
CRC Colorectal cancer

CRF Case report form

Crl Credible intervals

CRP C-reactive protein

CSR Clinical study report

CUA Cost utility analysis

CvT Conventional therapy

DIC Deviance information criteria

DSA Deterministic sensitivity analyses

DSU NICE Evidence Synthesis Decision Support Unit
ECCO European Crohn’s and Colitis Organisation
ECG Electrocardiogram

EIM Extra-intestinal manifestations

EMA European Medicine Agency

eMIT Electronic Market Information Tool

EPAR European public assessment report
EQ-5D European quality of life-5 dimensions
ERG Expert review group

ESR Erythrocyte sedimentation rate

ESS Effective sample size

EU European Union

FDA Food and Drugs Administration
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Gamma-glutamyl transferase

Gl Gastrointestinal

GOL Golimumab

HBV Hepatitis B virus

HCI Hydrochloride

HCRU Healthcare resource use

HRQoL Health-related quality of life

HRU Health resource utilisation

HTA Health Technology Assessment

IBD Inflammatory bowel disease

IBDQ Inflammatory Bowel Disease Questionnaire
ICER Incremental cost-effectiveness ratio

IFX Infliximab

IgG Immunoglobulin G

ITT Intention to treat

\ Intravenous administration

IVRS/IWRS Interactive voice/web-based activated response system
JAK Janus kinase

LSMD Least squares mean difference

LYG Life years gained

MAA Marketing authorisation application

MCID Minimum clinically important difference
MCS Mental composite summary score

MCSE Monte Carlo standard error

MedDRA Medical Dictionary for Regulatory Activities
MIMS Monthly Index of Medical Specialities

NA Not available

NCT National Clinical Trial

NHB Net-health benefit

NHS UK National Health Service

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

NRI Non-responder imputation

NSAID Nonsteroidal anti-inflammatory drug

OLE Open-label extension

OR Odds Ratio

OZA Ozanimod

P-ANCA Perinuclear anti-neutrophil cytoplasmic antibodies
PAS Patient access scheme

PBO Placebo

PCS Physical component summary

PGA Physician global assessment

PP Per protocol
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PRO Patient reported outcome

PSA Probabilistic sensitivity analyses

PSS Personal Social Services

PSSRU Personal Social Services Research Unit
QALY Quality-adjusted life year

RBS Rectal bleeding subscore

RCT Randomised controlled trial

RNR Response no remission

RPLS Reversible posterior leukoencephalopathy syndrome
RRMS With relapsing remitting multiple sclerosis
RWE Real world evidence

SC Subcutaneous injection

SD Standard deviation

SFS Stool frequency subscore

SLR Systematic literature review

SMD Standardised mean difference

SmPC Summary of product characteristics
SMR Standard mortality ratios

SoC Standard of care

SW South-west

TAs Technology appraisal

TBC To be confirmed

TEAE Treatment emergent adverse event
TEAESI Treatment emergent adverse event of serious importance
TNFi Tumour necrosis factor-alpha inhibitor
TOF Tofacitinib

TSD Technical Support Document

uc Ulcerative colitis

UK United Kingdom

UST Ustekinumab

VAS Visual analogue scale

VAT Value added tax

VvDZz Vedolizumab

\Y/AY) Varicella zoster virus

WTP Willingness-to-pay threshold
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B.1 Decision problem, description of the technology and

clinical care pathway

B.1.1 Decision problem

The objective of this appraisal is to determine the clinical and cost-effectiveness of ozanimod
within its full marketing authorisation 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 (CvT) or a biologic agent. The decision problem
addressed within this submission is consistent with the NICE final scope for this appraisal and
any differences between the decision problem addressed within this submission and the NICE
final scope are outlined in Table 1.

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]

©Celgene Ltd, a BMS Company (2022). All rights reserved Page 11 of
213



Table 1: The decision problem

Final scope issued by NICE

Decision problem addressed in the
company submission

Rationale if different from the final NICE scope

e TNFi (infliximab, adalimumab and
golimumab)

e Vedolizumab
e Ustekinumab
e Tofacitinib

e Conventional therapies
(aminosalicylates, oral corticosteroids
and/or immunomodulators), without
biological treatments

split into two distinct subpopulations:
TNFi-naive and TNFi-experienced. The
relevant comparators differ in these two
populations:

e TNFi-naive:
o Infliximab (and associated
biosimilars)
o Adalimumab (and associated
biosimilars)
o0 Vedolizumab
e TNFi-experienced:

0 Vedolizumab
o0 Ustekinumab

Population Adults with moderately to severely Adults with moderately to severely active | The population addressed in the submission is in line
active UC who are intolerant of, or UC who have had an inadequate with the final scope.
whose disease has had an inadequate response, lost response, or were
resp_onseb_orI IO§St(r)1f responste to intolerant to either CvT or a biologic TNFis are typically used as the first biologic treatment
prewou_sf |otog|c| her.apﬁ/_é_at\ un_lw_oNuFr_ agent in patients who are intolerant or have had an
hecrosis factor-alpha Innibitor [ i, inadequate response, or loss of response to CvT.! As
ysﬁ%qnur’?afb 0{_ V_edeI'ZLé:m?_b)’ a lJAK This comprises two mutually exclusive a result, exposure to TNFis forms the basis for clinical
in rlt ! ort( 0 %C' Imda, or CvT (ora sub-populations: decision-making, with treatment options differing in two
?rgrr:ﬁ?\zrir;)c;ulsa?grs;)r e TNFi-naive: patients who have not distinct sub-populations: TNFi-naive and TNFi-
previously received a TNFi experienced.
e TNFi-experienced: patients who have
previously received a TNFi and This is reflected in the NICE restriction on the use of
experienced treatment failure due to ustekinumab and is in line with the current use of other
intolerance, lack of treatment efficacy | biologic treatments in UK clinical practice.’
or loss of response
Intervention Ozanimod Ozanimod?® As per the final NICE scope
Comparator(s) | Current clinical management including: | The submission population has been The SmPC for ozanimod states that patients must

have failed CvT or a biologic. As biologics are only
offered after failure on CvT in clinical practice, CvT is
not viewed as a relevant comparator to ozanimod in
either population.

TNFi-naive:
e Following failure with CvT the majority of patients
are initially treated with TNFis

e As a result, whilst the NICE recommendation for
vedolizumab and tofacitinib do not restrict their use
in patients who have failed, cannot tolerate or are
unsuitable for TNFis, neither tofacitinib nor
vedolizumab are typically used first line in TNFi-
naive patients. This was supported by feedback
received from clinical consultation conducted as part
of this appraisal

e TNFis are not suitable for all patients and
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vedolizumab may be used in a small proportion of
TNFi-naive patients who are contraindicated to
TNFis or have specific safety concerns surrounding
their use

e TNFis and vedolizumab have therefore been
considered as relevant comparators in the TNFi-
naive population

TNFi-experienced:

¢ In line with the NICE final scope both ustekinumab
and vedolizumab were considered relevant
comparators in the TNFi-experienced populations

¢ Neither tofacitinib or TNFis were considered
relevant comparators in the TNFi-experienced
population

e Tofacitinib was not viewed as a relevant comparator
as, in line with the opinion of clinicians consulted in
TAG633, feedback from clinical consultation received
as part of this appraisal noted that whilst tofacitinib
may be effective for some patients, concerns
regarding its safety profile mean it is not typically
used as a first line treatment option in TNFi-
experienced patients. There has been no
downgrading in the EMA warnings and restrictions
associated with tofacitinib since the ustekinumab
submission.? The restricted use of tofacitinib
combined with concerns of its safety profile negates
it as a standard comparator to ozanimod in this
population (Section B.1.3.4)

e TNFis were not considered relevant comparators in
the TNFi-experienced population as TNFi switching
is no longer routine clinical practice. As a result,
receiving a second TNFi is only clinically relevant in
a small proportion of TNFi-experienced patients.
The exclusion of TNFis is in line with the accepted
assumption in TA633

Outcomes

Outcome measures include:
o Mortality

Outcome measures include:
e Measures of disease activity; change

Mortality, rates of hospitalisation and rates of surgical
intervention were not primary or secondary endpoints
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e Measures of disease activity

e Rates of and duration of response,
relapse and remission

e Rates of hospitalisation
o Rates of surgical intervention
e Endoscopic healing

e Mucosal healing (combined
endoscopic and histological healing)

e Corticosteroid-free remission
e Adverse effects of treatment
e Health-related quality of life

in the 3-component Mayo score

e Rates of and duration of response,
relapse and remission

e Endoscopic healing

e Mucosal healing (combined
endoscopic and histological healing)

e Corticosteroid-free remission
e Adverse effects of treatment
e Health-related quality of life

in TRUENORTH. Data were therefore only collected
on these events when assessing adverse events.

Economic
analysis

o The cost-effectiveness of treatments
is expressed in terms of incremental
cost per quality-adjusted life year

e The time horizon for estimating cost-
effectiveness was set at a lifetime
horizon to sufficiently reflect any
differences in costs or outcomes
between the technologies being
compared

e Costs are considered from a NHS
and Personal Social Services
perspective

e The availability of any commercial
arrangements for the intervention,
comparator and subsequent
treatment technologies will be taken
into account

As per final scope and NICE reference
case

In line with the NICE final scope

Subgroups to
be considered

If the evidence allows the following
subgroups will be considered:

e People who have been previously
treated with one or more biologic

e People who have not received prior
biologic therapy

Clinical consultation conducted as part of
this appraisal indicated that exposure to
TNFis forms the basis for clinical
decision-making, with treatment options
differing in two distinct sub-populations:

e TNFi-naive
e TNFi-experienced

e Economic analyses were conducted for ozanimod
for sub-populations based on prior TNFi exposure
owing to the relevant comparators differing between
these sub-populations. These analyses informed the
base case cost-effectiveness analysis for
comparisons versus infliximab, adalimumab,
golimumab and vedolizumab (in TNFi-naive patents)
and vedolizumab and ustekinumab (in TNFi-
experienced patients)
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e Subgroup analyses were informed by the Network
Meta-analysis (NMA). The efficacy of ozanimod in
the NMA was based on the subgroups of
TRUENORTH stratified by TNFi exposure.

a0zanimod presents in three distinct capsule strengths each with two reportable weights (ozanimod hydrochloride 0.25 mg,0.50 mg, and 1.0 mg, which are equivalent to ozanimod
0.23 mg, 0.46 mg, and 0.92 mg, respectively).

Abbreviations: NHS: National Health Service; NICE: National Institute for Health and Care Excellence; TNFi: tumour necrosis factor-alpha inhibitor; UC: ulcerative colitis; UK: United
Kingdom.

Sources: Ozanimod NICE final scope [ID3841]%; Sanborn et al. 2021.# TRUENORTH CSR.5
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B.1.2 Description of the technology being appraised

A summary of the mechanism of action, marketing authorisation status, costs and administration
requirements associated with ozanimod are presented in Table 2.

Table 2: Technology being appraised

UK approved

name and brand | Ozanimod (Zeposia®)

name

Mechanism of Ozanimod is an oral small-molecule, which acts as a selective sphingosine 1-
action phosphate (S1P) receptor modulator with specificity for receptor subtypes 1

and 5. S1P1 signalling regulates the trafficking of lymphocytes out of
secondary lymphoid tissue into the blood and plays an essential role in
lymphocyte trafficking to sites of inflammation such as the gastrointestinal (Gl)
tract.”8 In UC, the pathogenetic feature is inflammation of the colon which is
caused by large numbers of activated inflammatory cells migrating to the
gut.® ? Inflammation and subsequent tissue ulceration result from failure to
control the inflammatory response leading to symptoms of disease.

Figure 1: Lymphocyte migration in the gut
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Exit from Lymphoid Tissues
and Migrate Along the S1P Bloodstream
Gradient to Inflamed Tissues .
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S1P —_ v e S Large Number of Activated
Wi, : -~ o. Immune Cells Migrate to
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to Uncentrolled

Inflammation and Tissue
Damage

aIncluding T cells and B cells. PInnate immune cells, which are responsible for antigen
presentation and immunosurveillance, include macrophages, monocytes and natural
killers cells, among others.

Abbreviations: CD4: cluster of differentiation 4; HEV: high endothelial venules; NK:
natural killer cells; S1P: sphingosine 1-phosphate.

Source: Celgene (a BMS company). Data on file.

When ozanimod or its active metabolites bind to the S1P1 receptors on
lymphocytes, this causes them to become less responsive to the S1P
gradient along which lymphocytes migrate thus interrupting lymphocyte
trafficking. (Figure 2).6 Reducing migration of lymphocytes to the intestinal
mucosa to reduce inflammation represents a mechanism by which ozanimod
exerts its therapeutic effect in UC.8 Ozanimod may have additional effects on
S1P receptors expressed in the gut.™®

Ozanimod offers a novel mechanism of action by targeting lymphocyte
trafficking upstream. Currently licensed therapies such as anti-integrins,
biologics and JAK inhibitors target inflammatory molecules downstream.
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Figure 2: Effect of ozanimod on lymphocyte migration
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ancluding T cells and B cells. *Innate immune cells, which are responsible for antigen
presentation and immunosurveillance, include macrophages, monocytes and natural
killers cells, among others.

Abbreviations: CD4: cluster of differentiation 4; HEV: high endothelial venules; NK:
natural killer cells; S1P: sphingosine 1-phosphate.

Source: Celgene (a BMS company). Data on file.

Marketing
authorisation/CE
mark status

A marketing authorisation application (MAA) for ozanimod for the treatment of
adult patients with moderately to severely active UC who have inadequate
response, lost response, or were intolerant to either CvT or a biologic agent
was submitted to the European Medicines Agency (EMA) via the centralised
procedure on 15" November 2020 and a positive opinion from the Committee
for Medicinal Products for Human Use (CHMP) was received on 14" October
2021.

Marketing authorisation approval for ozanimod in this indication was received
from EMA on 18" November 2021."" Marketing authorisation approval for
ozanimod in this indication from the MHRA is expected in 2022.

Indications and
any

restriction(s) as
described in the

e The EU and UK marketing authorisation wording for ozanimod in the
indication of interest for this submission is: “For the treatment of adult
patients with moderately to severely active UC who have had an
inadequate response, lost response, or were intolerant to either CvT or a

and dosage'?

summary of biologic agent”
product e The Summary of Product Characteristics (SmPC) for ozanimod in this
characteristics indication are provided in Appendix C
(SmPC)12
Existing indications for ozanimod:
Ozanimod has existing marketing authorisations from the EMA in the
following indication:
e “Adult patients with relapsing remitting multiple sclerosis (RRMS) with
active disease as defined by clinical or imaging features”
Contraindications of ozanimod:
e Contraindications for ozanimod are in line with existing therapies in this
indication. Full details of contraindications can be found in the SmPC'?
Method of Induction period:
administration

e Dose escalation (1 week): 0.25 mg?® once daily (OD) taken orally on Days
1-4, increased to 0.50 mg? OD taken orally on Days 5-7

e 1.0 mg? OD taken orally starting on Day 8
Maintenance period:
¢ 1.0 mg? OD taken orally
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Additional tests | Before first dose:
el o o |° Perform baseline electrocardiogram (ECG)
investigations e If clinically indicated, arrange ophthalmological assessment before starting

treatment in patients with diabetes mellitus, uveitis, or a history of retinal
disease

¢ A negative pregnancy test result in women of childbearing potential must
be confirmed prior to starting treatment

e As per routine practice for starting advanced treatments, check varicella
zoster virus (VZV) antibody status in patients without a healthcare
professional confirmed history of varicella or documentation of a full course
of varicella vaccination. If negative, VZV vaccination is recommended at
least 1 month prior to treatment initiation

Until 6 hours after first dose for patients requiring first dose
observation:

¢ In patients with certain pre-existing cardiac conditions (resting heart rate
<55 bpm, second-degree [Mobitz type 1] AV block or a history of myocardial
infarction or heart failure):

o Monitor for 6 hours after the first dose for signs and symptoms of
symptomatic bradycardia, with hourly pulse and blood pressure
measurement

0 Perform an ECG prior to and at the end of the 6-hour monitoring
period

e Extended monitoring may be required in the following situations if at hour 6
post-dose

0 Heart rate less than 45 bpm

o The recorded heart rate is the lowest value in the total 6-hour post-
dose period, suggesting that the maximum decrease in heart rate
may not have occurred yet

o Evidence of a new onset second-degree or higher AV block at the 6-
hour post dose ECG

o QTc interval 2500 msec

List price and The list prices of ozanimod are as follows (excluding VAT):

average cost of Pack List price (£)

a course of Initiation pack (4 x 0.25° mg & 3 x

treatment 0.50° mg) £343.25
Maintenance pack (28 x 1.0° mg) £1,373.00
Maintenance pack (98 x 1.02 mg) £4,805.50
Annual cost® - induction (Year 1) £17,910.29
Annal cost® — maintenance (Year 2 £17.910.29
and onwards) ’

Patient access —
scheme (if

applicable)
Pack PAS price (£)
Initiation pack (4 x 0.252 mg & 3 x 0.50° I
mg)
Maintenance pack (28 x 1.0 mg) I
Maintenance pack (98 x 1.02 mg) I
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Annual cost® — induction (Year 1)

Annual cost® — maintenance (Year 2 and N

onwards)

A confidential PAS is also available for the following relevant comparators to
ozanimod: golimumab, vedolizumab, ustekinumab and tofacitinib. Since the
PAS prices are not available to BMS, all results presented in the submission
include the relevant comparators at list price.

aDosing based on dose of ozanimod hydrochloride (HCI). 0.25 mg, 0.50 mg and 1.0 mg of ozanimod HCI
equivalates to 0.23 mg, 0.46 mg and 0.92 mg of ozanimod, respectively.

bBased on 365.25 days.

Source: Celgene (a BMS Company). Data on File. Draft SmPC for Zeposia®.?

Abbreviations: AV: atrioventricular block; CHMP: Committee for Medicinal Products for Humans Use; ECG:
electrocardiogram; EMA: European Medicines Agency; EPAR: European public assessment report; EU: Europe;
MAA: marketing authorization application; PAS: patient access scheme; QD: once daily; RRMS: relapsing
remitting multiple sclerosis; S1P receptor: sphingosine 1-phosphate receptor; SmPC; summary of product
characteristics; UC: ulcerative colitis.
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B.1.3 Health condition and position of the technology in the treatment

pathway

Disease overview

o UC, a type of inflammatory bowel disease (IBD), is a chronic, relapsing condition characterised by
diffuse inflammation of the rectal and colonic mucosa.'® ' It is the most common form of IBD, with a
prevalence in the UK of 570 per 100,000 people, equating to approximately 390,000 people currently
living with the disease. The condition can develop at any age, but peak incidence is between the ages
of 15 and 35 years'>""

e UC is classified according to disease severity and extent. Disease severity is categorised as mild,
moderate or severe.'® Categorisation can be achieved through the use of scoring systems, the most
widely used of which include The Mayo Scoring system and The Truelove and Witts’ severity index
system.'®20 Patients on the boundary between two categories are classed as ‘mild to moderate’ or
‘moderate to severe’'

e Of the estimated 390,000 people in the UK living with UC, approximately 52% are categorised as
having moderately to severely active UC'

e Patients with UC typically present with rectal bleeding, faecal urgency, diarrhoea and lower abdominal
pain.?!:?2 Some patients may have symptoms affecting other parts of the body such as the joints,
eyes, skin and liver, known as extra-intestinal manifestations (EIMs). 23 24

e Symptoms have a detrimental impact on patients’ lives, preventing them for leading a ‘normal’ life
when compared to people of a similar age, socioeconomic status and geographical region. Indeed,
living with moderately to severely active UC has been found to be both physically and emotionally
disabling?> 26

e UC also impacts the lives of patients friends and family who frequently serve as informal carers,
particularly in the more severe stages of disease.?”- 2 Carers of patients with chronic diseases are
placed under significant financial, psychological, and physical strain, which increases with disease
severity?%: 2

Current treatment pathway and position of the technology

e The treatment pathway followed by patients with UC is individualised, depending on the severity and
extent of the disease, response to previous medication and patient preference.'® % Guidance on the
typical clinical pathway of care for patients with UC in the UK is provided in NICE Guideline 130."®

¢ Mild to moderate disease is primarily managed with CvT such as aminosalicylates, corticosteroids and
thiopurines

e The management of moderately to severely active UC is more challenging and non-CvT including
biologics, such as TNFis, may be used in patients who have had an inadequate response with, lost
response to, or were intolerant of conventional therapies'®

e Patients who ultimately fail to respond to medical therapies may undergo surgery (colectomy). Surgery
is viewed as an undesirable treatment option by the majority of patients owing to the associated risk of
life-long, irreversible consequences including risk of permanent stoma formation and decreased
fertitlity.! 32 Despite this, approximately 10-15% of patients have to undergo surgical resection in their
lifetime33

e The availability of biologics has resulted in improvements in disease management and quality of life
for patients with moderately to severely active UC. However, given the life-long relapsing and remitting
nature of UC there is still a substantial unmet need among patients with moderately to severely active
UC for additional, safe, effective and easily administrable therapies, that can not only induce remission
but maintain patients in response over the long term so they do not have to resort to surgery.

e Ozanimod satisfies this need, with a novel mechanism of action, convenient oral method of
administration and tolerable safety profile
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B.1.3.1 Disease overview

UC is a type of inflammatory bowel disease (IBD) and is a chronic, lifelong condition characterised

by diffuse inflammation of the rectal and colonic mucosa. Inflammation typically starts in the rectum
and lower colon and may then extend to involve the entire colon (Figure 3)."3 4 As a result, ulcers

develop on the surface of the lining of the colon which may bleed and produce pus.3*

UC follows a relapsing-remitting course, whereby symptoms are apparent when the disease is active
and abate in periods of remission. Approximately 30—60% of patients with UC have at least one
relapse per year.'® 35 Clinicians are currently unable to predict which patients will flare and it is only
with passage of time that the pattern of a patient’s disease becomes apparent. Despite this, patients
with a younger age of disease onset typically have a higher relapse rate.3® More frequent or severe
flares are indicative of a more difficult to control disease and therefore such patients receive more
frequent treatment escalation or greater use of steroids.3” Patients with UC symptoms are said to
have ‘active’ UC, while patients in remission periods (no symptoms) are typically referred to as
having ‘inactive’ UC.38

Figure 3: Characteristic inflammation in UC

" >,

Cause of UC

The exact aetiology of UC is not completely understood, meaning curative medical therapies are not
currently available, with treatment instead focussing on symptom management.?% 3° The
pathogenesis of UC is complex and is thought to result from an interplay of several factors including
genetic pre-disposition, environmental factors, a dysregulated immune response and defects in the
colonic epithelial barrier (protective lining).

It is accepted that UC occurs in genetically susceptible individuals with environmental influences that
result in a dysregulated immune response to commensal intestinal microbiota. This leads to a
release of cytokines and chemokines leading to colonic inflammation.® 4! The dysregulated immune
response results in a retention of circulating leukocytes in the inflamed intestinal mucosa leading to
the development of chronic inflammation. The complexity in disease pathogenies contributes to
variation in disease presentation and response to treatment.
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Given the differences in individual responses to inflammation it is important to have novel
treatments, especially those that move beyond targeting individual molecules and can lead to a
reduction in inflammation through other mechanisms such as lymphocyte trafficking.

Epidemiology

UC is the most common form of IBD in the UK, with an incidence of 10-14 per 100,000 people and a
prevalence of approximately 570 per 100,000 people.'”-42 Based on the latest UK population
estimates this equates to approximately 4,450—6,220 adult patients being diagnosed with UC every
year and 390,000 people currently living with UC in the UK.16.43

The condition can develop at any age, but peak incidence is between the ages of 15 and 35 years
(with a second, smaller peak between the ages of 55 and 65 years).'® Thus the burden of disease
and associated disability can impact patients from a young age and continue throughout their
working life. The disease affects men and women at similar rates, however men are more likely to be
diagnosed with UC in their 50s and 60s than women.44-46

B.1.3.2 Disease burden

Symptoms of UC and impact on quality of life

Patients with UC typically present with rectal bleeding, faecal urgency, tenesmus (recurrent
inclination to evacuate the bowl), diarrhoea, mucous discharge from the rectum and lower abdominal
pain.2" 22 In a UK-based survey of patients with IBD aged <29 years (N=1,081; 36.3% UC) extreme
fatigue was the most frequently reported symptom (75.9%) followed by pain (49.4%) and diarrhoea
(44%).4” The survey also found that 78% of participants had experienced a disease flare that year
with almost half being hospitalised in the same period.*” Increased disease activity is associated with
increased disease symptoms, and reduced patient health-related quality of life (HRQoL).*® A cross-
sectional UK study reporting outcomes for the Inflammatory Bowel Disease Questionnaire (IBDQ),
which reports on four domains (bowel symptoms, systematic symptoms, emotional function and
social function), found that the baseline score for patients with moderate to severe disease was
significantly (p<0.001) reduced compared to patients with mild disease (116.41 versus 148.81,
respectively), signifying worsening symptoms and reduced HRQoL.32 49. 50

UC symptoms have a detrimental impact on patients’ lives, preventing them for leading a ‘normal’ life
when compared to people of a similar age, socioeconomic status and geographical region.5' A study
in patients aged 18-54 years with UC found that 89% of patients felt UC affected their ability to feel
normal, with 45% reporting a significant impact (Figure 4). Additionally, almost 2/3 of patients felt the
disease moderately or significantly impacted their ability to work/study.?? Another study reported that
73% of UC patients felt their symptoms limited their ability to enjoy leisure activites.53
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Figure 4: Impact of UC on patients’ daily life
B Noimpact (1) I smallimpact (2)

. Moderate impact (3)

. Significant impact (4)

Ability to feel normal 11% 15%
General well being 7% 17%
Ability to work/study 18%

Sexual drive/desire to have sex 21%

Sleeping habits 16% 16%

Appetite 16% 19%

o
"D

Engaging in exercise/fitness activities 19% 19%
Ability to socialise/see friends 18% 18%

Ability to plan for the future 19% 20%

ha
o))
2
-

Taking part in family activities 22% 20%

o
o

Motivation to begin tasks 18% 23%

Completing everyday activities
e.g. household chores

22% 24%

Ability to interact with other people 26% 21%

Abbreviations: UC: ulcerative colitis
Source: Figure adapted from Research Partnership 2017: Living with Ulcerative Colitis5?

The burden of UC also extends beyond the physical symptoms. The relapsing-remitting course of
the disease means patients live in fear of flare-ups and the unpredictable nature of symptoms can
lead to depression and anxiety. Indeed depression and anxiety are two of the most commonly
reported concomitant conditions in patients with UC.%2 Further to this, living with the disease can
cause patients increased stress with 72% of patients (N=256) in a European study saying the
disease made their lives more stressful.5* Patients also struggle to adapt to body image changes
caused by adverse effects of medications and faecal incontinence and soiling can lead to a loss of
self-worth.5% 56 Furthermore, patients’ constant fear of losing control of bowel movements means
they struggle to attend social events, leading to an increased risk of self-isolation.5” A large
international survey (N=4670; 33% with UC) found that 35% of patients with IBD felt their disease
prohibited them from pursuing an intimate relationship and 26% felt it prevented them from making
or keeping friends.%8

UC also impacts the lives of patients friends and family who frequently serve as informal carers,
particularly in the more severe stages of disease.?”- 28 Carers of patients with chronic diseases are
placed under significant financial, psychological, and physical strain.?® 2% A study of carers of adult
patients with IBD found carers experienced a similar level of burden to carers of patients with acute
brain injury.?® In addition, carers of patients with IBD can suffer from burnout symptoms related to
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persistent physical fatigue syndrome, energy loss and high physical stress.?® Severe disease as well
as symptom flares were found to be predictors for high caregiver burden and reduced HRQoL.2° %°

Collectively, these factors demonstrate the significant disease burden of UC on both patients and
carers, which increases with disease severity.

Complications of UC

UC can be associated with a range of complications, including acute severe colitis, which typically
requires hospitalisation and may progress to toxic megacolon (colonic dilatation associated with
systemic toxicity). Patients experiencing toxic megacolon are at risk of colonic perforation and if they
do not respond to medical therapies require an emergent colectomy.

Longer-term complications associated with UC include the development of colorectal cancer (CRC),
the formation of strictures and a requirement for surgery (colectomy) in cases where the disease is
refractory to medical therapy.?? 6061 Patients with UC are twice as likely to develop CRC compared
with the general population.- 82 The risk of developing CRC increases with both disease extent and
duration and therefore it is thought the presence of chronic inflammation promotes carcinogensis.®?
63 UC patients may also develop symptoms beyond the colon; these are known as extra intestinal
manifestations (EIMs). EIMs can involve organ systems including musculoskeletal, skin, hepato-
pancreato-biliary and eyes.®! Examples include peripheral arthritis (joints), uveitis (eyes), erythema
nodosum (skin) and primary sclerosing cholangitis (liver).2% 64 Over 50% of patients with UC

experience at least one EIM 30 years after diagnosis, with up to 25% experiencing more than one.%
61

Surgery

As discussed above, complications associated with UC can result in patients having to receive
surgery. Short and long-term complications of surgery are common and can have a profound impact
on patients’ lives as well as being a considerable expense for the healthcare system.5% 66 Short-term
complications, occurring within 30 days of a procedure, include infections (20%), ileus (18%), pouch-
related complications (8%), small bowel obstructions (8%), anastomotic leakage (2%)%> 67 Longer-
term complications, occurring more than 30 days post-procedure, include pouchitis (29%), faecal
incontinence (21%), small bowel obstruction (17%), ileus (11%), fistula (6%), and pouch failure
(5%).%° In patients who have restorative surgery following a colectomy short-term gains in HRQoL
have shown to decrease over time as patients experience pouch failures, pouchitis, cuffitis and
irritable pouch syndrome®? Further to this, short-term improvements in HRQoL in 80% of patients
were not sustained over the long term due to depression, body image, greater eating restrictions,
sexual disfunction and reduced productivity.3? Finally, surgery carries the associated risk of
significant changes in sexual and reproductive function, in some cases leading to infertility.3" 32 This
is of particular concern for UC patients, who due to the early age of onset of UC, are typically
sexually active and of child-bearing age.®®

Economic burden

The early age of onset of UC, and the intractable chronic relapsing-remitting nature of the disease,
which results in the requirement for ongoing follow-up and monitoring as well as patients having to
cycle through various therapies, means that it poses a substantial burden to resource utilisation in
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the healthcare system.*? In addition, owing to the early age of onset, UC negatively impacts patients’
work life during the most productive years of work (18—64).58 6% Patients with UC may be forced to
take significant periods of absence from work, as well as reduced working hours, due to the
symptoms of the disease.5® 70 Findings from a large international survey (N=4670; 33% with UC)
showed that approximately 3 out of 4 patients with IBD missed work due to their illness and one-third
of patients lost or quit a job. In particular, work productivity was found to be seriously impaired in
patients with moderately to severely active UC, with productivity impairment increasing with disease
severity.%® %% A US study incorporating chart reviews and patient questionnaires from 2015 to 2017
showed patients with UC categorised as ‘moderate-to-severe’ incurred 30 times the mean annual
absenteeism costs as patients with ‘mild’ UC.”" As a result, indirect costs from lost work productivity
and presenteeism can account for up to 68% of total disease costs.”?

Treatment with biologics often requires dose escalation to maintain treatment effect which leads to
increased health expenditure. A UK retrospective cohort study in 2016 found approximately 43% of
patients treated with adalimumab had their doses escalated by 2100% during the maintenance
period and incurred greater mean healthcare costs than those who did not have their dose escalated
(£14,596 versus £13,351).73 Additionally, a systematic literature review (SLR) collecting real-world
evidence (RWE) from 48 studies investigating interventions for the treatment of moderately to
severely active UC found that 35% and 33% of patients receiving vedolizumab and tofacitinib,
respectively, receive dose escalation.”™

Collectively, the direct medical costs and indirect costs associated with lost work productivity
associated with UC represent a significant economic burden to society. The total economic burden
of UC has been estimated at €12.5-29.1 billion in Europe, with direct medical costs ranging from
€2,210 to €10,395 per patient per year.”> Symptom flares have been found to lead to a 2-3-fold
increase in healthcare costs for patients compared to those with stable disease. If hospitalisation is
needed to control a flare this leads to a greater than 20-fold increase in costs; indeed, hospitalisation
costs have been found to account for 41-55% of direct medical costs.”? This reinforces the need for
novel therapies that are capable of maintaining remission, thus limiting expensive flare-up and
subsequent hospitalisation costs.

B.1.3.3 Disease diagnosis and classification

The onset of UC can be insidious and symptoms can often occur for weeks or months before
medical advice is sought.?! As UC symptoms can be non-specific, medical history and clinical
evaluation alone are often not sufficient to form the basis of UC diagnosis. Typically, a combination
of history of clinical symptoms, clinical evaluation, endoscopic and histological findings and the

exclusion of other causes of colonic inflammation, such as infection, form the basis of diagnosis.'- 7>
76

Endoscopic findings aid disease diagnosis and may reveal mucosal changes characteristic of UC,
including loss of typical vascular pattern, granularity and ulceration.””-"® These findings allow for an
assessment of disease extent, the severity of mucosal damage and hence disease severity.23 53,80
Endoscopies also allow for biopsies and histological analysis which can be used to form an accurate
diagnosis and assess level of histological inflammation.8' Clinical investigations such as blood tests
to check for biomarkers of inflammation such as C-reactive protein (CRP), and erythrocyte
sedimentation rate (ESR) can be used to aid diagnosis and inform disease activity.?3 7® Further
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details of clinical findings and investigative techniques used to assist disease diagnosis can be found
in Table 3.

Table 3: Diagnostic features of UC
Feature Description for UC

Clinical Diarrhoea, bloody stools, abdominal pain, faecal urgency, tenesmus

Inflammatory markers: ESR, CRP, faecal calprotectin

Lab findings Full blood count, iron studies, albumin levels

Serology: p-ANCA (+)

Inflammation begins in the rectum and extends proximally in a circumferential and
Endoscopic continuous fashion. Findings include erythema, oedemal/loss of the fine vascular

findings pattern, increased granularity of the mucosa, friability/spontaneous bleeding,
pseudopolyps, erosions, and ulcers

Crypt abscesses, crypt branching, crypt shortening, crypt disarray, crypt atrophy,
mucin depletion, paneth cell metaplasia, increased lamina propria cellularity, basal
plasmacytosis, basal lymphoid aggregates, and lamina propria eosinophils
Abbreviations: ASCA: Anti-Saccaromyces cerevisiae antibodies; CRP: c-reactive protein; ESR: erythrocyte

sedimentation rate; FC: faecal calprotectin; p-ANCA: perinuclear anti-neutrophil cytoplasmic antibodies.
Source: Gejendran 2019.82

Histological
findings

Disease classification: extent

UC is classified according to disease extent and disease severity. The classification determines
which treatment pathway a patient follows and therefore accurate disease classification is key to
ensuring patients receive optimal treatment and are able to achieve the best outcomes. 6. 83

The disease extent of UC is typically defined by the maximal macroscopic extent of the disease
observed at colonoscopy. There are three main subgroups associated with disease extent: proctitis,
left-sided colitis and extensive colitis (Table 4).2% At disease presentation, typically 30-60% of
patients with UC have proctitis, 16—45% have left-sided colitis and 14—-35% have extensive colitis.*
Due to the progressive nature of the disease, the extent of disease often increases with time.
Studies have shown that UC progresses proximally in 10—19% of patients after 5 years and 28% of
patients after 10 years.' 8 Disease progression in UC generally follows a gradual course with <20%
of patients going from proctitis directly to extensive colitis.??

Table 4: Disease extent definition
Disease extent Area of bowl involved

Involvement limited to the rectum (the distal 15 cm of the

Proctitis large intestine).

Involvement limited to the left portion of the colon;
Left-sided colitis inflammation extends from the rectum up the colon and stops
at the splenic flexure

Inflammation extends from the rectum up the colon and
Extensive colitis beyond the splenic fixture and involves most or all of the
colon.

Sources: Magro et al. (2017).28 Unagro 2017.4°
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I;i_gure 5: Bowl involvement in different disease extents of UC
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Disease classification: severity

UC is further categorised according to disease severity as either mild, moderate or severe. The
British Society of Gastroenterology and the European Crohn’s and Colitis Organisation (ECCO)
categorise severity of disease activity based on clinical presentation.

Scoring systems

A number of scoring systems have been developed to measure disease severity, with most only
being used in a clinical trial setting. The most widely used of these systems are the Mayo Scoring
system and the Truelove and Witts’ severity index system.'® 20,

The Mayo Scoring system is the most widely used scoring system in both the clinical trial setting and
in clinical practice." 1® 8 The Mayo Scoring System was used to assess clinical response and
clinical remission in the TRUENORTH trial, which forms the principal evidence base for this
submission (Section B.2.3.1). There is a 4-component Mayo score, a 3-component Mayo score and
a partial Mayo score (Table 5). The 4-component Mayo score ranges from 0—12 points and consists
of the sum of four sub-scores: stool frequency, rectal bleeding, endoscopic findings and physician
global assessment (PGA). Each subgroup is scored on a scale of 0—3 with a higher score indicating
more severe disease (0: normal, 1: mild, 2: moderate and 3: severe).5 A total score of 26 signifies
moderately to severely active disease.

The 3-component score ranges from 0-9 points and does not include the PGA subscore.®¢ The
partial Mayo score also ranges from 0—9 points and is the sum of the rectal bleeding sub-score, stool
frequency sub-score and the PGA subscore.®”

The Mayo scoring system has been found to be clinically relevant owing to its correlation with both
disease-specific health-related quality of life (HRQoL), as measured by the Inflammatory Bowel
Disease Questionnaire (IBDQ) and generic quality of life scores, such as 36-item Short Form survey
(SF-36).28 8 The 3-component Mayo score and the partial Mayo score have been found to be just as
effective as the 4-component mayo score in identifying patient responses to therapies.®”
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Table 5: Mayo scoring system (4-component)

Normal (0) Mild (1) Moderate (2) Severe (3)
Number of bowel | Normal 1-2 stools more | 3—4 stools more | =5 stools more
movements per than normal for than normal for than normal for
day the patient the patient the patient
Rectal bleeding None Streaks of blood | Obvious blood Blood alone
stool occurs less | with stool most passes
than half the time | of the time
Findings on Normal Erythema, Marked Spontaneous
endoscopy decreased erythema, lack of | bleeding,
vascular pattern, | vascular pattern, | ulceration
mild friability friability,
erosions
Physician’s Normal Mild Moderate Severe
global
assessment

Source: Lewis et al. (2008).87

The focus of UC management has begun to shift from just symptom alleviation to the longer term
goal of clinical remission as evidenced by mucosal healing, which is the absence of endoscopic
and/or histologic activity.®® Both the American College of Gastroenterology (AGC) and The
International Organisation for the Study of IBD (I0IBD) recognise mucosal healing as a treatment
goal for patients with UC and studies have shown that mucosal healing is associated with lower
rates of relapse, hospitalisation, colectomy, and colorectal cancer.%-%2 The Mayo endoscopy
subscore is frequently used in a clinical trial setting to assess mucosal healing, where an endoscopy
subscore of 0 symbolises normal mucosa.?® Although mucosal healing is a goal for UC treatment,
relapse can still occur in patients who reach this endpoint.®® Moreover, microscopic inflammation can
persist in the absence of endoscopically visible disease as histologic activity is present in
approximately 25% of patients with a normal-appearing mucosa.®® As a result, histologic activity
should also be accounted for when assessing mucosal healing. The Geboes scoring system is used
to measure histologic activity and has demonstrated good reproducibility.®® * The score ranges from
0-6 with a lower score representing reduced inflammation (Table 6).% In the TRUENORTH trial
mucosal healing was assessed using a combination of both the Mayo endoscopic subscore and the
Geboes scoring system (Section B.2.3.1).

Table 6: Geboes scoring system

Grade Description
0 Structural change only
1 Chronic inflammation
2 Lamina propria neutrophils
3 Neutrophils in epithelium
4 Crypt destruction
5 Erosions and ulcers

Source: Geboes 2000.%4
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B.1.3.4 Current treatment pathway

The most recent guidelines and treatment pathway for UC in the UK are available from NICE
(NG130 [2019]) and The British Society of Gastroenterologists (BSG) [2019].16 37

Treatment aims

Current UC therapies are not curative and treatment focuses on reducing colonic inflammation to
alleviate symptoms and to drive disease into and maintain remission. The main aims of treating
patients with UC are: 6 95-97

e To relieve symptoms and induce remission in an active period of disease

e To maintain remission in order to minimise subsequent flares and prevent development of long-
term complications

e To improve patient HRQoL

Additional treatment aims include achieving corticosteroid-free remission, inducing mucosal healing
(defined as endoscopic improvement +/- histologic remission) and preventing-the need for a
colectomy. Long term use of corticosteroids is associated with a multitude of significant adverse
events and comorbidities including osteoporosis, pre-disposition to diabetes, weight gain,
hypertension, risk of infection, cataracts and psychological effects.?® Long-term corticosteroid free
remission is associated with improved HRQoL in UC patients and a decreased risk of surgery.?3 53
As mentioned in Section B.1.3.1, mucosal healing has been associated with lower rates of disease
relapse, hospitalisation, colectomy, and colorectal cancer.%0 92

The treatment pathway followed by patients with UC is individualised and depends on the severity
and extent of disease, patients’ response to previous medication and patient preference. 6 30
Guidance on the typical clinical pathway of care for patients with UC in the UK is provided in NG130
and is summarised below.'®

Step 1: CvT

The first line of treatment for UC is CvT, which is typically used to manage patients with mild to
moderate disease. CvT includes aminosalicylates, corticosteroids and thiopurines.'® Whilst these
therapies are effective for the majority of patients with mild UC, a proportion of patients will relapse
and/or progress to moderately to severely active UC. Given the challenges associated with
diagnosis of UC (see Section B.1.3.1), some patients may also have moderately to severely active
UC at diagnosis. The management of moderately to severely active UC is more challenging and may
require the use of advanced therapies, such as biologics.'®

Step 2: Advanced/biologic therapy

When CvT cannot be tolerated or is contraindicated, or when patients have responded inadequately
or lost response to treatment (see Table 7 for definitions) patients are treated with biological
(sometimes referred to as advanced therapies). Treatment options at this stage recommended by
NICE include: TNFis, (infliximab, adalimumab, and golimumab [TA329]%), an interleukin 12/23
inhibitor (ustekinumab [TA633]), an anti-integrin (vedolizumab [TA342]%) and a JAK inhibitor
(tofacitinib [TA547]).28 It is anticipated that ozanimod will be positioned at this point in the treatment
pathway.
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Table 7: Definitions of terms used in treatment pathway for patients with moderately to
severely active UC

Term Definition

Patient is unable to achieve therapeutic doses, or persist on
Intolerant treatment due to treatment-related side effects and/or laboratory
abnormalities

Patient does not achieve sufficient reduction in UC disease activity
Inadequate response (e.g. defined by reductions in Mayo score and rectal bleeding
subscore)

Patient has recurrence of symptoms during maintenance

Lost response dosing following prior clinical benefit

A condition or circumstance that suggests that a particular

Contraindication technology or drug should not be used for a given patient

Source: Adapted from TRUENORTH CSR.%

Treatment in Step 2 is individualised and is largely based on clinician assessment of need, cost-
effectiveness and patient preference.? 1% The following describes the typical treatment pathway
taken by a moderately to severely active UC patient in Step 2:

TNFis: The majority of patients with moderately to severely active UC receive TNFis as a first choice
Step 2 treatment, due to the wealth of experience and familiarity with their use in practice, as well as
the availability and affordability of biosimilar products for both infliximab and adalimumab.’- 101,68 35
Clinical consultation conducted as part of this appraisal noted that use of golimumab in UK clinical
practice is limited.

Switching to a second TNFi following failure of a first is no longer routine clinical practice. This is due
to the development and availability of TNFi therapeutic drug monitoring to rationalise clinical decision
making as well as the availability of alternative drugs with different modes of action. As a result,
receiving a second TNFi is only clinically relevant in a small subgroup of TNFi-experienced patients.
Guidelines on therapeutic drug monitoring by experts in IBD provide algorithms with
recommendations if there is loss of response to TNFi therapy.'? 193 Where the drug and antibody
levels indicate patients have failed a TNFi due to the mechanism of action, patients are offered
advanced therapies with other modes of action.

Non-TNFi biologics and small molecules: Non-TNFi biologics recommended by NICE to treat to
treat moderately to severely active UC include ustekinumab and vedolizumab. Tofacitinib is currently
the only small molecule recommended by NICE to treat moderately to severely active UC in the UK.

Ustekinumab is recommended by NICE for the treatment of patients who have failed a TNFi or for

whom a TNFi is not tolerated or is unsuitable. Whilst NICE recommendations for vedolizumab and

tofacitinib do not restrict use to patients who have failed or cannot tolerate TNFis, these treatments
are most commonly used in clinical practice following treatment failure on TNFis or in patients who
are contraindicated to TNFis:’

¢ UK clinical expert feedback received as part of this appraisal noted that patients contraindicated
to TNFis or those with safety concerns in the first line setting, typically receive vedolizumab
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e For patients that experience treatment failure on TNFis, treatment options include vedolizumab,
ustekinumab or tofacitinib." Based on UK clinical feedback received as part of this appraisal, and
as confirmed in TA633, treatment choice for these patients is influenced by the safety profile of
available treatment options

e Vedolizumab is most frequently prescribed next owing to the strong clinical experience of its use
in practice, as well as its tolerable safety profile.! 7 For the same reason, ustekinumab may be
offered

e As highlighted in TA633 and validated by a clinical expert consulted as part of this submission,
due to the safety concerns associated with tofacitinib, it is not routinely used in UK clinical
practice and when used is typically reserved for later treatment lines'

o Current guidance from EMA advises that tofacitinib should be used with caution in patients
with UC who are at high risk of blood clots. This includes patients with previous blood clots,
inherited blood clotting, those taking combined hormonal contraceptives, receiving
hormone replacement therapy or patients with heart failure or cancer?

o In addition, due to the increased risk of infection, it is recommended that tofacitinib is not
used in patients over the age of 65 years unless there is no alternative?

o Further to this, tofacitinib is associated with multiple black box warnings issued by the US
Food and Drug Administration (FDA) for: serious infections, thrombosis, malignancies and
mortality in over 50 with risk factor for cardiovascular disease.'®*

Surgery: Surgery is considered for UC patients whose disease has not responded or is refractory to
medical treatment. However, owing to the irreversible consequences of surgery and associated short
and long term risks (Section B.1.3.2) patients remain motivated to try further treatment options and
surgery is typically viewed as a last resort.68 A European survey of 2,333 UC patients, including
patients from the UK, found that 86.4% of patients would rather try a new UC drug than undergo
surgery.5® A small number of patients may choose surgery at any stage due to personal preferences,
but it remains an undesirable option for most patients.®8

B.1.3.4.1 Proposed positioning of ozanimod in clinical practice and relevant comparators

A summary of the UK clinical pathway of care for patients with moderate to severely active UC,
including the anticipated positioning of ozanimod, is presented in Figure 6. This pathway has been
adapted from the NICE Pathway for UC,'® based on feedback from clinical consultation conducted
as part of this appraisal and reflects the differential usage of currently available biologic treatment
options as described above.
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Figure 6: Typical treatment pathway for moderately to severely active UC based on UK
clinical expert feedback and proposed positioning of ozanimod

Conventional therapy

Intolerant/contraindicated
or inadequate response/
lost response

Advanced therapies

TNFis/biosimilars (TA329)

TNFi-naive Vedolizumab (TA342)

Ozanimod

Intolerant/contraindicated
or inadequate response/
lost response

Vedolizumab (TA342)
TNFi- Ustekinumab (TA633)

experienced

Ozanimod

Intolerant or inadequate
response/lost response to
multiple treatments

Surgery

Surgery (colectomy)

aNot typically used at this point in the treatment pathway in UK clinical practice due to safety concerns regarding use
Abbreviations: TA: technology appraisal; TNFi: tumour necrosis factor alpha inhibitor.

In this submission, ozanimod is positioned as a treatment option for patients with moderately to
severely active ulcerative colitis (UC) who have had an inadequate response, lost response, or were
intolerant to either conventional therapy (CvT) or a biologic agent, in line with the full marketing
authorisation received on 18™ November 2021."" The relevant comparators differ in the TNFi-naive
and TNFi-experienced populations, as outlined below.

TNFi-naive

TNFis or vedolizumab are considered the only relevant comparators to ozanimod in the TNFi-naive
population (Section B.1.3.4).

o TNFis are the most frequently used first choice treatments following CvT
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e However, clinical consultation received as part of this appraisal noted that some patients who
are contraindicated to TNFis or have significant safety concerns regarding their use most
commonly receive vedolizumab due to its tolerable safety profile and experience of use in
clinical practice

TNFi-experienced

Vedolizumab or ustekinumab are considered the only relevant comparators to ozanimod in the TNFi-
experienced population, in line with the relevant comparators considered in the NICE submission for
ustekinumab (TA633).!

o TNFis and tofacitinib were not considered relevant comparators in the TNFi-experienced
population

o Receipt of a second TNFi following failure with an initial TNFi treatment is only clinically
relevant in a small subgroup of TNFi-experienced patients and therefore TNFis are not
considered a relevant comparator to the general TNFi-experienced population, in line with the
accepted assumption in TA633'

e Tofacitinib is typically reserved for later treatment lines due to concerns relating to its safety
profile and the resulting EMA restrictions on its use and therefore does not represent a
standard comparator to ozanimod in this population. This is in line with the accepted
assumption in TA633'

B.1.3.5 Unmet need

The availability of biologics has resulted in improvements in disease management and HRQoL for
patients with moderately to severely active UC. However, there are still considerable limitations
associated with the available treatments for patients in both the TNFi-naive and TNFi-experienced
populations. These limitations are summarised below.

e Owing to the lifelong, chronic nature of the disease patients often require long-term treatments.
Patients may fail to respond to existing treatments or subsequently lose their response over time;
approximately 33-55% of patients treated with a TNFi do not respond and 50% of patients who
initially respond lose their response within a year." 10519 |n gddition, a long-term extension trial
of vedolizumab in TNFi failure patients found approximately 80% of patients do not achieve
remission at two years.'%” In clinical practice there remains a high rate of incomplete or non-
response to biologics, resulting in disappointment for patients as fewer treatment options remain
to control the disease before resorting to surgery. This indicates a need for novel therapeutic
options, particularly given the differences in individual responses to inflammation with differing
cytokine profiles (Section B.1.3.1).1%8 As a result, the availability of new therapeutics options with
novel mechanisms of action were identified as an area of unmet need by an expert group
consensus in UC published in 2019.108

e The availability of novel treatment options would offer patients additional effective treatments
options before surgery. Surgery does return bowel function and carries multiple short and long
term risks including impaired sexual and reproductive function, which in some cases can lead to
infertility.3'- 32109 This is of particular concern for UC patients, who due to the early age of onset
of UC, are typically sexually active and of child-bearing age.®®
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¢ Biologic treatments are limited due to immunogenicity which may require co-administration of
immune-modulators or often dose escalation, which is both expensive and may result in an
increased risk of AEs."%-112 Approximately 30% of patients taking TNFis receive dose escalation
after 12 months due to loss of response, rising to 50% after 3 years.''3'16 Further to this, an SLR
collecting RWE from 48 studies investigating interventions for the treatment of moderately to
severely active UC found 35% of patients receiving vedolizumab received dose escalation.”
There is therefore an unmet need for new small molecule treatment option which are not
associated with immunogenicity issues.

e The vast majority of moderately to severely active UC patients requiring more advanced
treatments are currently treated with biologic therapies, which are administered either IV or by
SC injection, which can be viewed by patients as inconvenient and intrusive methods of
administration.'7. 118

e Tofacitinib, the only small molecule and oral treatment option currently licenced and approved by
NICE to treat patients with moderately to severely active UC, is associated with serious safety
concerns and therefore, as confirmed by clinical feedback received as part of this appraisal, its
use in clinical practice is limited (Section B.1.3.4)." The availability of treatments options with
convenient methods of administration are particularly important in chronic diseases such as UC
where treatment may be required for the majority of the patients life. A study in 298 patients with
IBD showed that patients preferred oral administration over IV or SC injection (91% versus 33%
and 34%, respectively).''® There is therefore an unmet need for new treatment options with a
convenient oral method of administration.

e |n addition, during the COVID-19 era there is a drive to keep vulnerable people (such as those
with moderately to severely active UC) away from the hospital to reduce risk of infection. As a
result, there is an increased need for the availability of oral treatments which can be easily
administered at home to prevent delays in patients receiving treatments they need and reduce
the burden on overstretched infusion clinics.'?°

e Ozanimod, a small molecule with a novel mechanism of action has the potential to address the
unmet need amongst patients with moderately to severely active UC in both TNFi-naive and
TNFi-experienced populations by providing a novel treatment option with a convenient oral
method of administration alongside a tolerable safety profile.

B.1.4 Equality considerations

It is not anticipated that the provision (or non-provision) of ozanimod would exclude from
consideration any people protected by 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 an adverse impact on people with a particular disability or disabilities.
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B.2 Clinical effectiveness

Clinical effectiveness summary
Study identification

e An SLR identified two clinical trials for ozanimod in patients with moderately to severely active UC; one
Phase lll; TRUENORTH (NCT02435992), and one Phase II; TOUCHSTONE (NCT01647516)

e The Phase Ill TRUENORTH ftrial is the pivotal clinical trial for this indication and is presented in full in this
section. TOUCHSTONE is the key supporting trial and is presented in Appendix J

TRUENORTH

¢ TRUENORTH evaluated the safety and efficacy of ozanimod compared to placebo in adults with
moderately to severely active UC

e The trial was composed of 2 periods, a 10-week induction period followed by a 42-week maintenance
period (total 52 weeks).

e The induction period was composed of 2 cohorts, a randomised cohort; Cohort 1 and an open-label
enrichment cohort; Cohort 2. Patients with a clinical response at the end of the induction period (from
either cohort) proceeded into the maintenance period

e The primary endpoint of the induction and maintenance periods of TRUENORTH were the proportion of
patients in clinical remission at Week 10 and Week 52, respectively. Remission was assessed using the 3-
component Mayo score

e Key secondary endpoints of TRUENORTH induction and maintenance periods, measured at Weeks 10 and
52, respectively, were the proportion of patients with clinical response (based on the 3-component Mayo
definition) the proportion of patients with endoscopic improvement and the proportion of patients who
reported mucosal healing

e The proportion of patients who reported sustained clinical remission, corticosteroid-free remission and
durable clinical remission at Week 52 were also assessed as key secondary endpoints of maintenance
period

e Patients were stratified according to prior corticosteroid use (yes or no) as well as prior TNFi exposure (yes
or no)

Efficacy

¢ |n the induction period, treatment with ozanimod versus placebo resulted in statistically significantly greater
proportions of patients achieving clinical remission (18.4% vs 6.0%, respectively; p<0.0001), clinical
response (47.8% vs 25.9%, respectively; p<0.0001), endoscopic improvement (27.3% vs 12.0%,
respectively; p<0.0001), and mucosal healing (12.6% vs 3.7%, respectively; p<0.001) at Week 10

e Maintenance therapy with ozanimod versus placebo resulted in statistically significantly greater proportions
of patients achieving clinical remission (37.0% vs 18.5%, respectively; p<0.0001), clinical response (60.0%
vs 41.0%, respectively; p<0.0001), endoscopic improvement (45.7% vs 26.4%, respectively; p<0.0001),
and mucosal healing (29.6% vs 14.1%, respectively; p<0.001) at Week 524

¢ Clinical remission rates were also greater in both TNFi-naive (- VS - respectively) and TNFi-
experienced patients (] vs ) treated with ozanimod compared with placebo at Week 10

e Similarly, clinical remission rates were significantly greater in both TNFi-naive (- VS -; -) and
TNFi-experienced (- VS patients treated with ozanimod versus placebo at Week 52

Safety

e The safety profile of ozanimod was consistent with the known tolerable safety profile for ozanimod in
Multiple Sclerosis (MS)

e Treatment with ozanimod was well tolerated, with similar overall incidence of treatment-emergent adverse
events (TEAES) in both the ozanimod and placebo arms in the induction period.

e Severe TEAEs were comparable between the ozanimod and placebo arms in in the induction period
(Cohort 1: 3.3% versus 1.9%, respectively) and a similar incidence of severe TEAEs in the ozanimod and
placebo arms was observed in the maintenance period (] versus [l respectively)*
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B.2.1 Identification and selection of relevant studies

An SLR was conducted in October 2020 and updated in October 2021 to identify relevant clinical
evidence for the efficacy and safety of ozanimod and relevant comparators for the treatment of
moderate to severely active UC in the form of randomised controlled trials (RCTs). The SLR
identified 157 relevant publications, reporting on 28 unique studies. Full details of the SLR, including
search strategy, study selection process and detailed results are presented in Appendix B.

B.2.2 List of relevant clinical effectiveness evidence

The SLR identified two RCTs investigating the efficacy and safety of ozanimod for the treatment of
moderate to severely active UC: TRUENORTH (NCT02435992) and TOUCHSTONE
(NCT01647516) (Table 8).

The principal clinical evidence base for the use of ozanimod in this indication is TRUENORTH, a
Phase 1l double-blind, randomised, placebo-controlled, multi-centre trial, which studied the efficacy
and safety of ozanimod in the treatment of moderately severely active UC in adults. Supportive
evidence is provided by the TOUCHSTONE trial, a Phase Il, double-blind, randomised, placebo-
controlled, multi-centre trial.

The information presented in this submission has been derived from the TRUENORTH CSR and
Sandborn et al. 2021 publication.* ® The publication provides details of the trial design and presents
the key efficacy and safety results of the induction and maintenance periods in the ITT population.

Table 8: Clinical effectiveness evidence

Study

TRUENORTH (NCT02435992)

TOUCHSTONE (NCT01647516)

Study design

Phase lll, multicentre, randomised,
double-blind placebo-controlled
study consisting of a 10-week
induction period (including a 1-week
dose titration) with responders to
ozanimod re-randomised to a 42-
week maintenance period

Phase Il, multicentre, randomised,
double-blind, placebo-controlled study
consisting of an 9-week induction period
(including a 1-week dose titration) with
responders to ozanimod re-randomised
to a 24-week maintenance period

Population

Adults with moderate to severely
active UC

Adults with moderate to severely active
uc

Intervention(s)

1 mg/day of ozanimod HCI?
administered orally during both the
maintenance and induction period

Patients were randomised in a 1:1 ratio
to receive either 0.5 or 1 mg/day of
ozanimod® administered orally during
both the maintenance and induction
period

economic model?

Comparator(s) Placebo administered orally Placebo administered orally
Trial supports Yes Yes

application for

marketing

authorisation?

Trial used in the Yes No
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Rationale for TRUENORTH provides the primary As discussed in Section B.1.1, due to
use/non-use in source of evidence for the clinical TNFis typically being prescribed first-line
the model efficacy and safety of ozanimod, is in patients who are intolerant or have
relevant to the decision problem and | failed CvT, exposure to TNFis forms the
informed the marketing authorisation | basis for clinical decision-making. The

application. The trial data were decision problem has therefore been
therefore used to inform relative split into two distinct populations based
efficacy in the NMA which fed into on prior TNFi exposure (Section B.1.1).
the economic model No data for TNFi subgroups were

available from TOUCHSTONE, and
therefore results from TOUCHSTONE
were not incorporated in the economic
model. As 82% of the participants of
TOUCHSTONE were naive to any
biologic treatment, a sensitivity analysis
was conducted to explore the effect on
the results of the NMA of including the
trial in the biologic-naive induction
analyses. The results were not found to
differ significantly and therefore the
analysis was not used to inform the
model (Section B.3.8)

Reported e Measures of disease activity; o Measures of disease activity; change
outcomes change in Mayo score in the 3-component Mayo score
specified in the « Rates of clinical response e Rates of clinical response

o . . )
decision problem Rates of clinical remission

Mucosal healing
Adverse effects of treatment

¢ Rates of clinical remission
¢ Rates of durable remission
e Endoscopic improvement

e Mucosal healing (combined
endoscopic and histological
healing) defined as an endoscopy
sub-score of <1 point, without
friability and Geboes index score
<2.0

o Corticosteroid-free remission

e Adverse effects of treatment

¢ Rates of hospitalisation

e Health-related quality of life

aEquivalent to 0.92 mg of ozanimod.

bEquivalent to 0.92 mg and 0.46 mg of ozanimod respectively

a0utcomes in bold indicate those used in the cost effectiveness analysis.

Abbreviations: CRP: C-reactive protein; EQ-5D: European quality of life-5 dimensions; HCI: hydrochloric acid; HRQoL;
health-related quality of life; IBDQ; inflammatory bowel disease questionnaire; SF-36: 36-item Short Form Survey; UC:
ulcerative colitis.

Sources: Sanborn et al. 2021.4

B.2.3 Summary of methodology of the relevant clinical effectiveness
evidence

As the pivotal trial supporting this submission, the methodology and results of TRUENORTH are
presented within this section. The methodology and results of TOUCHSTONE are summarised in
Appendix J.
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B.2.3.1 Trial methodology

The methodology of TRUENORTH, for both the induction period and the maintenance period, is

summarised in Table 9.

Table 9: Summary of methodology for TRUENORTH

Induction period Maintenance period
(N=1,012) (N=526)

Location

Multinational study, including 285 study sites in North America, Europe,
Asia Pacific, South America, and South Africa.

Study objective

To evaluate the safety and efficacy of | To evaluate the safety and
ozanimod induction therapy in patients | efficacy of ozanimod maintenance
with moderate to severely active UC therapy in patients with moderate
to severely active UC

Trial design

Phase I, randomised, double-blind, placebo-controlled, multicentre study
consisting of a 10-week induction period followed by a 42-week
maintenance period. The induction period consisted of 2 cohorts, one
randomised double-blinded; Cohort 1 and one open-label enrichment
cohort; Cohort 2

Population

Adult patients aged 18 years or older with moderate to severely active
ulcerative colitis (N = 1,012)

Eligibility criteria for
participants

The key eligibility criteria for the TRUENORTH trial are summarised below.
The full eligibility criteria can be found in Appendix O.

e Patients aged 18-75 years

e Diagnosed with UC =3 months before first study drug administration, with
disease extending 215 cm from the anal verge as determined by baseline
endoscopy (flexible sigmoidoscopy or colonoscopy)

e Active UC, defined as a 4-component Mayo score 6—12, with an
endoscopic sub-score of =2 2, a RBS of = 1, and a stool frequency score =
1

e A document presence of the varicella-zoster virus IgG antibody or
complete varicella-zoster vaccination at least 30 days before
randomisation

Randomisation

e Patients in Cohort 1 were e Patients in Cohort 1 who were
randomised in a 2:1 ratio to receive randomised to ozanimod during
either ozanimod 1 mg or placebo the induction period and
OD. patients receiving open-label

e Randomisation was performed using ozanimod in Cohort 2 who
the interactive voice/web-based achieved at least clinical
activated response system response at the end of the
(IVRS/IWRS) Week 10 were re-randomised

in a 1:1 ratio to receive either

e Randomisation was stratified by ozanimod or placebo until

corticosteroid use at screening and

prior TNFi therapy. This stratified We.ek 52 ]
allocated across all centres via at induction and achieved at
IVRS/IWRS least clinical response at Week

10 continued to receive
placebo in the maintenance
period

e Randomisation was stratified
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Induction period
(N=1,012)

Maintenance period
(N=526)

by clinical remission status and
corticosteroid use at Week 10

Interventional trial
drugs

Ozanimod Ozanimod
e Dose titration: Ozanimod 0.25 mg? e Ozanimod 1 mg® OD, oral
OD, taken orally on Days 1-4 Placebo

increasing to 0.50 mg® OD on Days « Placebo OD, oral

5-7 (Week 1)

e Ozanimod 1 mg® OD, oral (Weeks
2-10)

Placebo

e Placebo OD, oral

Method of blinding

The Investigator site personnel, the Sponsor, and the Sponsor’s
representatives involved in the monitoring or conducting of the trial, and the
patients were all blinded to the treatment allocation in Cohort 1 during the
induction period and during the maintenance period. Endpoints were
assessed via the investigator. Ozanimod and placebo capsules were
identical in physical appearance. Cohort 2 in the induction period was open-
label.

Permitted and
disallowed
concomitant
medications

Permitted:
e Patients receiving oral 5-ASA or oral corticosteroids at Screening were
required to keep their prescribed dosage steady through to Week 10
o Patients receiving oral corticosteroid were to have a steroid
tapering regimen introduced after Week 10
o Patients receiving oral 5-ASA were to maintain a stable dose
through to Week 52 of the maintenance period
Prohibited:
e Oral corticosteroids or 5-ASA in patients not already receiving a stable
dose at Screening
¢ Marketed biologic therapies (e.g. adalimumab, vedolizumab)
e Immunosuppressive agents (e.g. AZA/6-MP)

¢ Any investigational drug other than the investigational drug specified in
this trial

Primary outcome
(including scoring
methods and timings
of assessments)

The proportion of patients in clinical
remission at Week 10 measured using
the 3-component Mayo scoring system

The proportion of patients in
clinical remission at Week 52
measured using the 3-component
Mayo scoring system

Key secondary
outcomes (including
scoring methods and
timings of
assessments)

Hierarchically ranked key
secondary efficacy endpoints:

e Proportion of patients with a clinical
response at Week 10

Hierarchically ranked key

secondary efficacy endpoints:

e Proportion of patients with a
clinical response at Week 52

e Proportion of patients with e Proportion of patients with
endoscopic improvement at Week endoscopic improvement at
10 Week 52

e Proportion of patients with mucosal °
healing at Week 10

All key secondary efficacy endpoints

were assessed using the 3-component

Proportion of patients with
maintenance of remission
(clinical remission at Week 52
among subset of patients in
remission at Week 10)
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Induction period
(N=1,012)

Maintenance period
(N=526)

Mayo scoring system, or relevant

subscore thereof (see Table 10)

e Proportion of patients with

corticosteroid-free remission
(clinical remission at Week 52
after 212 weeks without
corticosteroids)

Proportion of patients with
mucosal healing at Week 52

Proportion of patients with
durable clinical remission
(remission at Weeks 10 and 52
among patients entering
maintenance phase)

All key secondary efficacy
endpoints were assessed using
the 3-component Mayo scoring
system, or relevant subscore
thereof (see Table 10)

Other secondary
outcomes

e Changes from baseline to Week 10
in 3-component Mayo score, 4-
component Mayo score, and partial

Mayo score?

e Proportion of patients with histologic

remission at Week 10

e Proportion of patients in clinical
remission (4-component Mayo

definition) at Week 10

e Proportion of patients with a clinical
response (4-component Mayo

definition) at Week 10

e Proportion of patients with clinical
response, clinical remission (3-

component Mayo score), or

endoscopic improvement at Week

10 in patients who previously
received TNFi therapy

e Changes from baseline to Week 10
in the 36-ltem Short Form Health
Survey (SF-36) and the EuroQol-5
Dimension Questionnaire (EQ-5D)

e Change from Baseline to Week

52 in 3-component Mayo score,
4-component Mayo score, and
partial Mayo score?

The proportion of patients with
histological remission at Week
52¢

The proportion of patients in
clinical remission (4-component
Mayo) at Week 52

The proportion of patients with
a clinical response (4-
component Mayo) at Week 52

The proportion of patients with
clinical response, remission (3-
component Mayo score), or
endoscopic improvement at
Week 52 in patients who
previously received

Change in the SF-36 and the
EQ-5D from Baseline to Week
52

Health resource utilisation
(capturing the costs associated
with treatment of UC, including
hospitalisation for UC and
colectomy) at 28 weeks, 40
weeks, and at Week 52¢

Work productivity at 28 weeks,
40 weeks, and at Week 52°

Pre-planned
subgroup analyses in
the overall population

Subgroup analyses were also performed for the endpoints of clinical
remission and clinical response at Week 10 and Week 52 for induction and

maintenance, respectively:
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Induction period Maintenance period
(N=1,012) (N=526)

e UC medication history: Corticosteroid use at screening (yes vs no); Prior
TNFi use (yes vs no)

e Baseline disease characteristics: Baseline 4-component Mayo score (< 9
vs > 9); Extent of colitis (left-sided vs extensive); Years since initial UC
diagnosis (< 4 vs > 4 years); Baseline partial Mayo score (< median vs >
median); Baseline partial Mayo score (< 7 vs > 7); Baseline endoscopy
subscore (2 vs 3)

e Moderate UC status at Baseline (4-component Mayo score 6 to 10; yes
Versus no)

e Baseline demographics: Sex (female vs male); Age at screening (<
median vs >median); Baseline faecal calprotectin (< 250 vs > 250
mg/kg); Baseline ALC (< 1,500 vs > 1,500 10”6/L); Region (North
America, Eastern Europe, Western Europe, Asia Pacific)

aEquivalent to 0.23 mg ozanimod. PEquivalent to 0.46 mg ozanimod. °Equivalent to 0.92 mg ozanimod. Only change
in 3-component Mayo score from baseline presented in this submission. *Outcome not presented in this submission,
full details are presented in the TRUENORTH CSR.?

Abbreviations: 5-ASAs: 5-aminiosalicyclic acid AZA: azathioprine; IV: intravenous; 6-MP: 6-mercaptopurine; RBS:
rectal bleeding subscore; TNFi: tumour necrosis factor inhibitor; UC: ulcerative colitis; VZV: varicella zoster virus;
NSAID: nonsteroidal anti-inflammatory drug.

Sources: Sanborn et al. 2021.* TRUENORTH CSR.5

Outcomes

Outcomes were measured for disease activity and health utility using different instruments and
scoring systems, full details of these are presented in Table 10. To evaluate the primary and key
secondary efficacy endpoints (clinical remission and clinical response) the 7-day scoring algorithm
was used. The algorithm uses 7 days prior to each visit to calculate the rectal bleeding subscore
(RBS) and stool frequency subscore (SFS).

The Mayo scoring system was used to assess clinical remission and response in TRUENORTH. Full
details of the Mayo Scoring system are presented in Section B.1.3.1. The primary analyses were
based on the 3-component Mayo definition; all results presented for clinical remission and response
are based on the 3-component Mayo unless otherwise stated.?0 87

Mucosal healing was a key secondary outcome of TRUENORTH owing to its association with long-
term remission of disease activity, decreased risk of surgery, and improved health-related quality of
life (HRQoL) in UC patients.?3 5380 Pijvotal trials for other treatments in UC (TNFis, vedolizumab and
tofacitinib) defined mucosal healing as a Mayo endoscopic subscore of <1.24 26121123 However,
defining mucosal healing solely on endoscopic assessment overlooks that approximately 25% of
patients with an endoscopically normal-appearing mucosa have persistent histologic inflammation.®°
For this reason, TRUENORTH used both the endoscopic subscore <1 (without friability) AND a
Geboes index score <2.0 to define mucosal healing. Details of the Geboes score are presented in
Section B.1.3.1. The pivotal trial for ustekinumab also included histologic improvement as part of the
definition of mucosal healing however it used a less strict definition than TRUENORTH (Geboes
score <3.1 versus 2).
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Table 10: Outcome measured used in TRUENORTH

Outcome Definition
Clinical remission 3-component Mayo score:*®
e RBS=0 AND

e SFS <1 (and a decrease of = 1 point from the baseline stool frequency
subscore) AND

e Endoscopy subscore < 1
4-component Mayo score:®

e 4-componet Mayo score <2, AND
e RBS=<1

e SFS<1

e Endoscopy subscore < 1

e PGA<1

Clinical response

3-component Mayo score:?

¢ A reduction from Baseline in the 3-component Mayo score of = 2 points
and = 35% AND

e A reduction from Baseline in the RBS of = 1 point OR
e An absolute RBS of < 1 point
4-component Mayo score:®

¢ A reduction from Baseline in the 4-component Mayo score of = 3 points
and = 30% AND

e A reduction from Baseline in the RBS of = 1 point OR
e An absolute RBS of < 1 point

Endoscopic healing

Mayo endoscopy subscore of < 1 point.

Histologic healing

Geboes index score < 2.0, indicating no neutrophils in the epithelial crypts
or lamina propria and no increase in eosinophils, no crypt destruction, and
no erosions ulcerations or granulation tissue.

Mucosal healing

Endoscopic improvement with histologic remission (Mayo endoscopy
subscore < 1 point AND Geboes index score < 2.0).

Corticosteroid-free
remission

Clinical remission at 52 weeks while off corticosteroids for = 12 weeks. The
212 week time period was clinically meaningful, owing to relapse within 12
weeks of discontinuation of corticosteroids being a defining characteristic of
patients with steroid-dependent UC.?!

Maintenance of
clinical remission

The proportion of patients in clinical remission (defined above) at Week 52
in the subset of patients in clinical remission at Week 10

Durable clinical
remission

The proportion of patients achieving clinical remission at Week 10 and at
the end of the 42-week maintenance period.

36-item short-form
health survey (SF-36)

SF-36 evaluates 36 measures, providing 2 scales on patient’'s HRQoL: the
physical composite summary (PCS) score and the mental composite
summary (MCS) score.®® The PCS score is based on the answers to
questions from 4 domains; general health, physical function, physical role
functioning (e.g. being physically able to perform work and other activities),
and bodily pain. The MCS score is also based on the answers to questions
from 4 domains; vitality (e.g. energy level), emotional role functioning (e.g.
being emotionally able to perform work and other activities), mental health,
and social functioning.
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Both the PCS score and the MCS score were assessed in the trial. An
improvement in score of 25 points was defined as the minimum clinically
important difference (MCID).

EuroQolL 5- The EQ-5D is composed of 5 dimensions (mobility, self-care, usual
dimensions activities, pain and discomfort, anxiety and depression), each of which have
questionnaire (EQ-5D) | 5 severity levels. The summary index and Visual Analogue Scale (VAS)
were assessed.

aThe 3-component Mayo score is the sum of the rectal bleeding subscore, stool frequency subscore, and the endoscopy
subscore. The 3-component Mayo score has a range of 0 to 9 points.

bThe 4-component Mayo score is the sum of the rectal bleeding subscore, stool frequency subscore, the endoscopy
subscore and the PGA subscore. The 4-component Mayo score has a range of 0 to 12 points.

Abbreviations: MCS: mental composite summary score; MCID: minimum clinically important difference; PCS: physical
composite summary score; PGA: Physician Global Assessment; QoL: quality of life; RBS: rectal bleeding subscore;
SFS: stool frequency subscore; VAS: visual analogue scale.

Sources: Sanborn et al. 20214, TRUENORTH CSR.5

B.2.3.2 Trial design

A schematic of the trial design for TRUENORTH is presented in Figure 7. The trial was composed of
two periods; a 10-week induction period followed by a 42-week maintenance period.

The induction period was composed of 2 cohorts: a randomised cohort; Cohort 1 and an open label
enrichment cohort; Cohort 2. Only data from patients in Cohort 1 were used to inform the efficacy
endpoints of the induction period of the trial. In Cohort 1 patients were randomised in a 2:1 ratio to
receive either ozanimod 1 mg OD or placebo OD in a double-blinded fashion. Randomisation was
conducted using an interactive voice/web-based activated response system (IVRS/IWRS). In Cohort
2 all patients received open-label ozanimod 1 mg OD. The purpose of Cohort 2 was to allow for
increased number of responders to ozanimod at the end of the induction period to enter re-
randomisation for the maintenance period; further details are presented in Table 12. A total of 1,012
patients were enrolled into the induction period (645 in Cohort 1, 367 in Cohort 2). Results from
Cohort 2 were not used to assess the efficacy endpoints of the induction period as this was a non-
controlled, non-randomised open-label cohort. Efficacy results from Cohort 2 are therefore not
reported as part of this submission, however safety results from this cohort have been included for
completeness.

Patients in Cohort 1 were stratified by corticosteroid use and previous TNFi use before
randomisation. In Cohort 1 the proportion of TNFi-experienced patients was limited to <30%. Once
the quota for TNFi-experienced patients in Cohort 1 was reached, TNFi-experienced patients were
automatically enrolled into Cohort 2. TNFi-naive patients continued to be enrolled into Cohort 1 until
enrolment was complete, upon which they could be enrolled into Cohort 2. In Cohort 2, the
proportion of TNFi-experienced patients was limited to <50% of the total cohort. In total, 30.2%
(195/645) and 43.3% (159/367) of patients enrolled into Cohort 1 and Cohort 2, respectively, were
TNFi-experienced.

Only patients who reported a clinical response (according to the 3-component Mayo score) whilst
receiving ozanimod (n=457), in either cohort, were eligible to enter the maintenance period. These
patients were re-randomised in a 1:1 ratio in a double-blind manner to either maintenance with
ozanimod [1 mg] (n=230) or placebo (n=227). Randomisation to maintenance was stratified by
clinical remission status (according to the 3-or 4-component Mayo definition), at Week 10 and
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corticosteroids use at Week 10. Patients who reported a clinical response whilst receiving placebo in
the Cohort 1 (n=69) continued to receive placebo during the maintenance period.

Patients who did not report a clinical response at the end of induction or relapsed during
maintenance treatment as well as those who completed the 42-week maintenance period were
eligible to enter an open-label extension (OLE) trial (RPC01-3102). Further details of the OLE are
presented in Section B.2.10 and full details of patient disposition during the TRUENORTH trials are
presented in Section B.2.3.5.

Figure 7: Trial schematic for TRUENORTH

Induction Maintenance

1-Week dose
escalation

Cohort 1: N=645
Randomized 2:1*

Ozanimod 1 mg i Ozanimaod/ eho (n=27
— *
Cohort 2: N=367 Ozanimod 1 mg H Ozanimeod/ozanimod (n=230)

Placebo {n=216) ’

Open-label [n=367)
" T S

Monresponders Disease relapse Completed
; maintenance

v b v

Open-label extension: ozanimod 1 mg

| Screening | | | |

| | | | I

-5 0 10 10 Week 52

aResponders re-randomised into the maintenance period were stratified by clinical remission status at Week 10
(yes/no) and corticosteroids use at Week 10 (yes/no).
Abbreviations: TNF: tumour necrosis factor.

Source: TRUENORTH CSR: Figure 1.5

B.2.3.3 Statistical analysis and definition of study groups in the relevant clinical

effectiveness evidence

The data sets analysed in TRUENORTH, including the number of patients in each set, are presented
in Table 11. For the purposes of the statistical analyses, the induction period and the maintenance
period were treated as two independent studies. All safety and efficacy endpoints were summarised
by trial arm.
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Table 11: Trial populations used in the analysis of outcomes in TRUENORTH

Analysis set

Description

Intention-to-treat
(ITT) population

Induction period

e Cohort 1: all randomised patients from Cohort 1 of the induction period
who received at least 1 dose of investigational drug (ozanimod [n=429] or
placebo [n=216])

Maintenance period
¢ All re-randomised patients who received at least 1 dose of investigational

drug (ozanimod or placebo) in the maintenance period (ozanimod [n=230]
or placebo [n=227])

Safety population

All patients who received at least 1 dose of investigational drug. Patients
randomised to placebo who received any amount of ozanimod were included
in the safety population. All patients randomised to ozanimod received
ozanimod, and thus patient numbers in the ITT and safety populations were
identical (Induction period [n=645]; Maintenance period [n=526])

Abbreviations: ITT: intention-to-treat; PP: per protocol.
Source: TRUENORTH CSR.% Sanborn et al. 2021.4

Primary efficacy analysis

The primary efficacy endpoint for TRUENORTH was the proportion of patients in clinical remission,
measured via the 3-component Mayo score, at Week 10 (induction period) and Week 52
(maintenance period). The statistical methods for the primary analysis of the primary endpoint in
TRUENORTH are presented in Table 12. The primary analysis of the primary and key secondary
endpoints was conducted on the ITT population (see Section B.2.5) and repeated on each subgroup
listed in Table 9, including patients with and without prior TNFi experience. A forest plot showing the
weighted treatment differences with associated 95% CI and p-values was produced and is presented

in Appendix E.
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Table 12: Statistical methods for the primary analyses of TRUENORTH

Hypothesis

Cohort 2
e Cohort 2 was open-label and non-randomised; no tests of

TRUENORTH
Induction period Maintenance period
Cohort 1 ¢ Null hypothesis: there will be no difference in the
 Null hypothesis: an equal proportion of patients will be in proportion of patients re-randomised to ozanimod
clinical remission at Week 10 (ozanimod vs placebo) and placebo in clinical remission at Week 52

hypotheses were pre-specified

Statistical analysis

Induction
e Only data collected from Cohort 1 (double-blind ozanimod OD or placebo OD) were used to assess the efficacy

endpoints for the induction period of the study

Statistical analysis of the primary endpoint (proportion of patients in clinical remission at Week 10) expressed as
proportions of patients was carried out on the ITT population using a two-sided Cochran-Mantel-Haenszel (CMH) test
at the 5% level of significance

o Patients were stratified by corticosteroid use at screening (yes or no), and prior TNFi use (yes or no)
o0 The odds ratio (OR), 95% confidence intervals (Cls) and statistical significance (p-values) were calculated
o Patients who met the criteria for treatment failure were imputed using non-responder imputation (NRI)'?*

An ANCOVA model was used to analyse all secondary efficacy endpoints that were expressed as changes from
baseline, with corticosteroid use at screening, previous use of TNFi therapy, and baseline value of the corresponding
outcome included as covariates

A closed hierarchical testing procedure was used to control the overall Type | error rate for multiplicity, starting with
the primary endpoint, followed by the key secondary efficacy endpoints in the order provided in Table 9
o Formal testing only proceeded to the key secondary outcomes if the result from the primary analysis were
significant (2-sided Cochran-Mantel-Haenszel (CMH) test P<0.05); if the result was not significant, all
subsequent analyses were considered exploratory, with the corresponding P-values being nominal. The same
approach was taken with the key secondary endpoints; analysis only proceeded to the next secondary endpoint
if the results from the previous analysis were significant

Other secondary efficacy endpoints were tested in a non-hierarchical manner without multiplicity adjustments

As Cohort 2 (open-label ozanimod OD) did not have a placebo control, no inferential statistics were conducted for
data collected from Cohort 2 during the induction period. Descriptive statistics for the efficacy endpoints for Cohort 2
are available instead and can be found in the CSR®

Maintenance
¢ Statistical analysis of the primary endpoint (proportion of patients in clinical remission at Week 52) was carried out on

the ITT population using a two-sided Cochran-Mantel-Haenszel (CMH) test at the 5% level of significance
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o0 The test accounted for stratification by corticosteroid use at Week 10 of the Induction Period (yes or no) and
previous TNFi use (yes or no)
o The OR, 95% confidence intervals (Cls) and statistical significance (p-values) were calculated
o Patients who met the criteria for treatment failure were imputed using NRI, described below'?*
¢ An ANCOVA model was used to analyse all secondary efficacy endpoints that were expressed as changes from
baseline, with clinical remission status at Week 10 of the induction period, corticosteroid use at Week 10 of the
induction period, and baseline value of the corresponding outcome included as covariates
¢ As in induction, a hierarchical testing procedure was used to control the overall Type | error rate for multiplicity,
starting with the primary endpoint, followed by the 6 key secondary efficacy endpoints in the order provided in Table 9
o Formal testing proceeded to the next outcome analysis if results from the previous analysis were significant (2-
sided P<0.05); if the results were not significant, all subsequent analyses were exploratory, with the
corresponding P-values being nominal

e Other secondary efficacy endpoints were tested in a non-hierarchical manner without multiplicity adjustments

Subgroup/sensitivity analyses

e The analysis of primary and key secondary endpoints was repeated in the per-protocol population and pre-specified
subgroups (Section B.2.5) and were not subject to family-wise Type | error control. In addition to reporting the
subgroup analyses in full, a forest plot showing the weighted treatment differences with associated 95% CI and p-
values was produced

¢ In addition to the primary analysis of clinical remission assessed using the 3-component Mayo score (Table 10) at
Week 10 and Week 52 in induction and maintenance, respectively, sensitivity analyses were explored which utilised
alternative definitions of remission including the 4-component Mayo score

Cohort 1 (power calculation) ¢ A 16% remission rate (Week 52) with placebo was

 Power calculations were based on the remission results used, from a randomised withdrawal study in UC
from a previous Phase Il induction study of ozanimod 1 mg patients who had previously had a clinical response
(TOUCHSTONE); 16% for ozanimod 1 mg OD and 6% for to induction therapy (Feagan et al. 2013).%* For
placebo (rate difference = 10%) ozanimod, a rate difference of 14% (30% remission

rate with ozanimod) was assumed. A sample size
of 400 patients (200 in each trial arm) was required
to achieve 90% power, using a 2-sided Fisher’s
exact test (a = 0.05)

e Based on a 2:1 randomisation ratio to ozanimod or placebo,
600 patients (400 ozanimod and 200 placebo) were required

Sample size, to achieve 90% power to detect a 10% difference, using a 2-

power calculation sided Fisher’s exact test (a = 0.05)

Cohort 2 (sample size calculation)

e Based on the same Phase Il study, it was anticipated that at
least 60% of patients treated with ozanimod would have a
clinical response at the end of the induction period

¢ In order to ensure there were approximately 420 patients
with a clinical response to ozanimod for potential enrolment
of approximately 400 patients into the maintenance period

Company evidence submission template for ozanimod for moderate to severely active ulcerative colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved Page 47 of 213



(assuming a 5% dropout rate), it was necessary to enrol
approximately 900 patients overall into the induction period,
of which 700 would receive treatment with ozanimod

e Therefore, approximately an additional 300 patients
receiving ozanimod were enrolled into Cohort 2, the non-
randomised enrichment cohort

(0]

Data management,
patient

(0}
(0]
(0}

(0]

e The primary analysis utilised the ITT principle and included all patients who were randomised to treatment

Treatment failure rules were applied to the primary analyses of all efficacy endpoints, meaning patients meeting
the criteria for treatment failure were treated as non-responders using NRI for statistical analyses of efficacy.
Patients with insufficient data to determine endpoint status at Week 10 and/or Week 52 were classified as non-
responders. Patients with any of RBS, SFS and endoscopic subscores missing at Week 10 or Week 52 were
classed a non-remitters. In addition, patients meeting criteria for treatment failure were considered non-
responders using NRI for efficacy analyses. NRI is considered to be a more conservative approach for
managing missing data than last observation carried forward'?*

withdrawals e Patients were considered to have failed treatment if any of the following occurred:

Any protocol-prohibited change in medications

A colectomy (partial or total) or an ostomy

Discontinuation of investigational drug due to lack of therapeutic effect before the Week 10 or Week 52 efficacy
evaluations

Patients with missing Week 10 efficacy data for the induction period and/or Week 52 efficacy data for the
maintenance period were also considered non-responders using NRI

Abbreviations: Cl: confidence interval: CMH: Cochran-Mantel-Haenszel: ITT: intention-to-treat: NRI: non-responder imputation; OR: odds ratio; TNFi: tumour

necrosis factor inhibitor.
Source: TRUENORTH CSR.®
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B.2.3.4 Baseline characteristics

Baseline for the induction period was defined as the last observed measurement prior to the Day 1
receipt of investigational drug (ozanimod or placebo). Baseline for the maintenance period was
defined as the last observed measurement prior to the first dose of investigational drug (ozanimod or
placebo) following re-randomisation into the maintenance period. As discussed in Section B.2.3.1,
the primary analysis was conducted on the overall ITT population as well as key subgroups of the
ITT population, including patients with and without prior TNFi experience. The subgroups by prior
TNFi experience inform the base case economic analyses for this submission. Baseline
characteristics for the overall ITT population are presented in Section B.2.3.4.1, and baseline
characteristics for the subgroups by prior TNFi experience are presented in Section B.2.3.4.2.

B.2.3.4.1 Overall population

Baseline demographic and disease characteristics

The baseline demographic and disease characteristics of patients in the induction period of
TRUENORTH were generally well balanced between trial arms (Table 13). The mean age across
Cohort 1 was approximately 42.4 A high proportion of patients enrolled were white (JJil)) and over ||}
of patients across both Cohort 1 and 2 were from Europe. The baseline demographic characteristics
of patients entering the maintenance period were similar to those for the induction period (Table 13).

The baseline disease characteristics of patients in the induction period were also well balanced
across Cohort 1 (Table 13). The mean duration of UC symptoms at the beginning of the induction
period was approximately - Across all patients, the mean 3-component Mayo score at baseline
was 6.6.* The disease characteristics for patients who entered the maintenance period were also
generally were well balanced between trial arms (Table 13). The mean duration of UC symptoms
was slightly longer in patients randomised to maintenance with ozanimod (approximately -)

compared to placebo (approximately | ).

Full details of baseline demographic and disease characteristics can be found in Appendix K.
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Table 13: Patient baseline demographics and disease characteristics in TRUENORTH (ITT population)

Induction period

Maintenance period

Cohort 1 Cohort 2 Re-randomised patients
Placebo i — i -
Ozanimod Placebo Ozanimod N = 69 QEEITEE Ozanlr_nod
( ) Placebo Ozanimod
(N = 429) (N = 216) (N = 367) (N = 227) (N = 230)
Male, n (%) 245 (57.1) 143 (66.2) 214 (58.3) [ ] [ [
Age, year, mean (SD) 41.4 41.9 (13.64) 42.1 (13.72) [ [ I
(13.54)
Body mass index (kg/m?), n (SD) 25.40 25.11 (4.477) 25.88 (5.796) I I ]
(5.492)
Region, n (%)
North America I I I I I I
Europe I I I I I I
Other (Asia pacific, South America, South | | EGzG [ ] [ [ ] [ [ ]
Africa)
Disease characteristics
Age at UC symptoms onset (years),
mean (SD) A I I I I
Years since UC diagnosis, mean (SD) 6.9 (6.61) 6.8 (7.04) 7.91 (7.365) I I ]
3-component Mayo score at Baseline,
mean (SD) 6.6 (1.21) 6.6 (1.15) 6.8 (1.26) I I I
4-component Mayo score at Baseline,
s 89(147) | 89(139) o1(49) | HEEE | NN —
Faecal calprotectin (ug/g), median 1080 1350 1260 . - -
C-reactive protein (mg/L), median 4.0 5.0 5.0 . . .
Extent of disease, n (%)
Limited to left side of colon 268 (62.5) 134 (62.0) 237 (64.6) ] ] ]
Extensive 161 (37.5) 82 (38.0) 130 (35.4) I I I

aMedian is derived based on the ITT population from Cohort 1.
Abbreviations: ITT: Intent-to-Treat; N: number of patients in trial arm; n: number of patients in specific category; SD: standard deviation.
Sources: Sanborn et al. 2021.* TRUENORTH CSR: Tables 12-15.5
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Prior UC medication

The trial arms of Cohort 1 were generally well balanced with regard to prior UC medication (Table
14). Approximately 30% of patients in Cohort 1 had experienced an inadequate response, loss of
response, or intolerance to prior TNFi use.* Of these patients, 35.0% failed to respond initially to at
least one TNFi (primary non-response) and 64.6% lost response to a TNFi with time (secondary
nonresponse).* Amongst these secondary non-responder patients approximately . had received
two or more biologics and approximately [ had received vedolizumab.

Of those patients who had received a prior biologic therapy the most commonly used biologic
medications (used by o patients) for patients in Cohort 1 in the induction period were infliximab,
adalimumab and vedolizumab. This is reflective of current UK clinical practice, as described in
Section B.1.3.4.1:75

Within the maintenance period the trial arms were also generally well balanced with regards to prior
UC medication use (Table 14). Prior treatments for UC included TNFis (as randomised) in
approximately B of patients, and other biologics in approximately A slightly higher proportion of
patients randomised to maintenance with ozanimod had been treated with a prior TNFi (-)
compared to those re-randomised to placebo ().

Full details of patients prior UC medication are reported in Appendix M.
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Table 14: Prior UC medication (safety population)

Induction period Maintenance period
Cohort 1 Cohort 2 Re-randomised
Prior UC medication and Ozanimod Placebo Ozanimod I('-"!la:%t;c)) Ozanimod - Ozanimod -
response category (N = 429) (N = 216) (N = 367) n (%) Placebo (N = 227) Ozanimod (N = 230)

n (%) n (%) n (%) n (%) n (%)
Glucocorticoids 322 (75.1) 162 (75.0) 286 (77.9) [ ] [ [
Immunomodulators 174 (40.6) 93 (43.1) 166 (45.2) I [ ] [ ]
Oral aminosalicylates 418 (97.4) 210 (97.2) 362 (98.6) I I [
TNFi? 130 (30.3) 65 (30.09) 159 (43.3) [ ] [ ] [ ]
Primary non-responder? 49 (37.7) 21 (32.3) 60 (37.7) [ ] [ [ ]
Secondary non-responder? 84 (64.6) 42 (64.6) 109 (68.6) I I [
Intolerant® I I I I I I
Non-TNFi biologics I I I I I I
Primary non-responder ] [ ] [ [ [
Secondary non-responder e e e [ ] [ ] [
Intolerant ] [ ] [ [ [
Vedolizumab® 71 (16.6) 38 (17.6) 93 (25.3) [ ] e [
Tofacitinib® 3(0.7) 4(1.9) 13 (3.5) | [ ] [ ]

aPercentages for TNFi non-responders and intolerant patients were calculated as a percent of the number of patients who received prior TNFi treatment, rather than the total Safety
Population for each trial arm. Primary non-response was defined as signs and symptoms of persistently active disease despite an adequate trial of induction treatment with an TNFi
agent (per country's approved label). Secondary non-response was defined as recurrence of symptoms during maintenance dosing following prior clinical benefit. Intolerance
included inability to achieve doses, dose levels, or treatment durations because of treatment-related side effects and/or laboratory abnormalities. Patients may be classified under

more than 1 response category if they received more than 1 prior TNFi and experienced a different response to each therapy.

Only selected prior non-TNFi biologics are presented here, hence values presented do not always add to 100%. For a full breakdown of previous non-TNFi biologics use please

refer to the TRUENORTH CSR.

Abbreviations: N: number of patients in trial arm; n: number of patients in response category; TNFi: tumour necrosis factor inhibitor; UC: ulcerative colitis.

Sources: Sandborn et al. 2021.# TRUENORTH CSR: Tables 16 and 17.5
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B.2.3.4.2 TNFi experience

The baseline characterises of patients in the induction and maintenance period of TRUENORTH by
prior TNFi use are presented below.

Baseline demographic and disease characteristics

The baseline demographic characteristics of patients categorised according to TNFi exposure were
well balanced across treatment arms in both the induction and maintenance period of TRUENORTH
(Table 15 and Table 16, respectively). On average, patients with prior TNFi exposure had a longer
time since UC diagnosis, reflecting time spent with the disease, number of treatments received and
disease stage (Table 15 and Table 16). Overall, baseline characteristics in the TNFi-naive and
experienced subgroups were similar to the ITT population.

Prior UC medication

A small proportion of TNFi-naive patients had prior exposure to vedolizumab, ustekinumab or
tofacitinib (Table 17 and Table 18). Vedolizumab was the most common non-TNFi-biologic received,
which is reflective of UK clinical practice, where vedolizumab may be used in a small proportion of
patients who are contraindicated to TNFis or have specific safety concerns regarding their use
(Section B.1.3.4).

Unsurprisingly, a far greater proportion of TNFi-experienced patients had received prior UC
treatment with CvTs (see Appendix K) and non-TNFi biologics than TNFi-naive patients. The most
commonly used non-TNFi biologic was vedolizumab, reflecting current UK clinical practice (see
Section B.1.3.4).
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Table 15: Patient baseline demographics and disease characteristics in TRUENORTH by TNFi exposure (Induction period)

TNFi-naive

TNFi-experienced

Cohort 1

Cohort 2

Cohort 1

Placebo

(.

Ozanimod

Ozanimod

Ozanimod

(.

Placebo

(I

Cohort 2

Male, n (%)

Age, year, mean (SD)

Body mass index (kg/m?),
n (SD)

Region, n (%)

North America

Europe

Other

Disease characteristics

Age at UC symptoms
onset (years), mean (SD)

Years since UC
diagnosis, mean (SD)

Extent of disease, n (%)

Limited to left side of
colon

Extensive

I I
S~

I I

~

I
~

Abbreviations: N: number of patients in trial arm, n: number of patients in specific category.

Source: TRUENORTH CSR: Table 14.1.5.1.2.1A —-2A, Tables 14.1.5.2.1.1A-2A .5
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Table 16: Patient baseline demographics and disease characteristics in TRUENORTH by TNFi exposure (Maintenance period)

TNFi-naive

TNFi-experienced

Re-randomised patients

Ozanimod -
Placebo

(-

n (%)

Ozanimod -
Ozanimod

(.

n (%)

Placebo

Re-randomised patients

Ozanimod -
Placebo

()

n (%)

Ozanimod -
Ozanimod

(Hliz6)

n (%)

Male, n (%)

Age, year, mean (SD)

Body mass index
(kg/m?), n (SD)

Region, n (%)

North America

Europe

Other (Asia pacific,
South America, South
Africa)

Disease characteristics

Age at UC symptoms
onset (years), mean
(SD)

Years since UC
diagnosis, mean (SD)

Extent of disease, n (%)

Limited to left side of
colon

Extensive

I
~~

Abbreviations: N: number of patients in trial arm, n: number of patients in specific category.
Source: TRUENORTH CSR: Tables 14.1.5.1.1B —2B, Tables 14.1.4.2.1B1B-2B.°

Company evidence submission template for ozanimod for moderate to severely active ulcerative colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved

Page 55 of 213




Table 17: Prior UC medication by TNFi exposure (Induction period)

TNFi-naive TNFi-experienced

Prior UC medication and Cohort 1 Cohort 2 Cohort 1
response category Ozanimod Placebo Ozanimod Ozanimod

(-

(-

Glucocorticoids

Immunomodulators

Oral aminosalicylates

Non-TNFi biologics

Primary non-responder

Secondary non-responder

Intolerant

Vedolizumab?

Ustekinumab?

~

S
~
’-\E
o
| ®
=T
o

Tofacitinib?

aOnly selected prior non-TNFi biologics are presented here, hence values presented do not always add to 100%. For a full breakdown of previous non-TNFi
biologics use please refer to the TRUENORTH CSR.

Abbreviations: N: number of patients in trial arm; n: number of patients in response category; TNFi: tumour necrosis factor inhibitor; UC: ulcerative colitis.
Source: TRUENORTH CSR: Tables 14.1.8.2.1.1A-2Aa.%
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Table 18: Prior UC medication by TNFi exposure (Maintenance period)

TNFi-naive TNFi-experienced
Re-randomised patients Re-randomised patients
Prior UC medication ; . - -

anrsponsscaogory | Pecsbe | et~ | RS | Plaabo | Oamed | g

(. (- (I (I

n (%) n (%) n (%) n (%)

Glucocorticoids — EN I | . . _
Immunomodulators N | . I | . ] C
Oral aminosalicylates I ] ] ] I e
Non-TNFi biologics I ] I I I e
Primary non-responder - - - - - -
Secondary non-responder - - - - - -
Intolerant 1 [ [ [ [ ] [
Vedolizumab® I I I [ I I
Ustekinumab? ] ] | ] i [
Tofacitinib? | | [ | | |

a0nly selected prior non-TNFi biologics are presented here, hence values presented do not always add to 100%. In certain cases, patients may have received
more than one previous non-TNFI biologic, meaning the total exceeds 100%. For a full breakdown of previous non-TNFi biologics use please refer to the
TRUENORTH CSR.

Abbreviations: N: number of patients in trial arm, n: number of patients in specific category.

Source: TRUENORTH CSR: Tables 14.1.8.2.2A —2B.5
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B.2.3.5 Participant flow
A CONSORT diagram showing patient flow through TRUENORTH is shown in Figure 8.

Induction period

A total of 1,012 patients were enrolled in the induction period of the study; 645 patients were
enrolled into Cohort 1 (429 randomised to ozanimod and 216 to placebo) and 367 patients were
enrolled into Cohort 2 (all treated with ozanimod) (Figure 8).4 The majority of ozanimod-treated
patients completed the 10-week induction period (93.5% in Cohort 1 and 88.9% in Cohort 2). A high
proportion of patients receiving placebo in Cohort 1 also completed the induction period (88.9%). Of
those receiving ozanimod, 54.3% and 61.0% in Cohort 1 and Cohort 2, respectively achieved clinical
response and proceeded into the maintenance period. In comparison, only 31.9% of patients
receiving placebo in Cohort 1 achieved clinical response and continued into the maintenance period.

Almost half as many patients receiving ozanimod in Cohort 1 discontinued treatment during the
induction period compared to those receiving placebo (6.5% versus 11.1%, respectively). The
primary reason for discontinuation in the placebo arm was lack of efficacy (41.7% of
discontinuations) and patients withdrawing consent (33.3% of discontinuations). The primary reason
for study discontinuation in the ozanimod arm was due to an AE, however the proportion of patients
withdrawing due to AEs was comparable between the placebo and ozanimod arm in Cohort 1 (2.8%
and 2.6% of those randomised to the placebo and ozanimod arms, respectively).*

Maintenance period

Of the 457 patients who responded to ozanimod during the induction period, and were re-
randomised into the maintenance period, 230 were randomised to maintenance with ozanimod and
227 were randomised to placebo. Patients receiving placebo in the induction period who achieved
clinical response continued to receive placebo in the maintenance period.* The completion rate for
the maintenance period was 80% in patients continuously treated with ozanimod, 55% in patients re-
randomised from ozanimod to placebo and 65% in patients continuously treated with placebo.

The most frequently reported reason for study discontinuation from the maintenance period was
disease relapse, which occurred in a higher proportion of patients re-randomised to placebo than
ozanimod (33.9% and 13.5%, respectively).*
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Figure 8: CONSORT diagram for TRUENORTH

| 1831 Patients were assessed for eligibility |

—b{ 819 Were excluded |

Week 0: Randomisation | 645 Underwent randomisation in cohort 1 | l 367 Were assigned to cohort 2 |
1
‘ v 4
Week 1:1 i i 216 Were assigned to and 429 Were assigned to and l - . |
eek 1: Induction period received placebo receieved ozanimod 367 Received azanimod
28 (6.5%) Discontinued 43 (11.7%) Discontinued
24 (11.1%) Discontinued 11 (2.6%) Had adverse event 20 (5.4%) Withdrew consent
10 (4.6%) Had lack of efficacy " 10 (2.3%) Withdrew consent ‘ 12 (3.3%) Had adverse event
8 (3.7%) Withdrew consent 4 (0.9%) Had lack of efficacy 9 (2.5%) Had lack of efficacy J
6 (2.8%) Had adverse event 2 (0.5%) Had protocol violation 1 (0.3%) Was withdrawn by physician
1 (0.2%) Had other reason 1(0.3%) Had other reason
A J r A 4 A
Week 10: Induction end points 192 (88.9%) Completed induction | | 401 (93.5%) Completed induction | 324 (88.3%) Completed induction
#mmmmmmmmemma -i- -- --I 120 (55.6%) Enrolled in extension I(-- 1 --I 159 (37.1%) Enrolled in extension |1- spememmemeas | 79 (21.5%) Enrolled in extension |1—
E 3 (1.4%) Did not continue 9 (2.1%) Did not continue 21(5.7%) Did not continue
N | 4] .
s : 69 (31.9%) Had a clinical response I | 233 (54.3%) Had a clinical response | I 224 (61.0%) Had a clinical response |
§ 5 i i
3 v
3 Week 10: Maintenance period | 117 Received placebo ” 116 Received ozanimod | | 110 Received placebo ” 114 Received ozanimod l
o
T I I
c |
8
& : .
69 Continued to receive placebo I | 227 Began receiving placebo I | 230 Continued to receive ozanimod l
108 (45.4%) Discontinued 46 (20.09) Discontinued
24 (35%) Discontinued 77 (33.9%) Had disease relapse 31 (13.5%) Had disease relapse
20 (29%) Had disease relapse 13 (5.7%) Withdrew consent 7 (3.0%) Withdrew consent
] 2 (3%) Enrolled in extension —»|  5(2.2%) Had adverse event —»|  3(1.3%) Enrolled in extension
1 (1%) Withdrew consent 3 (1.3%) Had lack of efficacy 2 (0.9%) Had adverse event
1(1%) Had other reason 3 (1.3%) Enrolled in extension 2 (0.9%) Had lack of efficacy
2 (0.9%) Had other reason 1 (0.4%) Had other reason
v A v y
Week 52: Maintenance end points 45 (65.0%) Completed wk 52 | | 124 (54.6%) Completed wk 52 | | 184 (80.0%) Completed wk 52

Abbreviations: OLE: open-label extension
Sources: Adapted from Sandborn et al. 2021.4
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B.2.4 Quality assessment of the relevant clinical effectiveness

evidence

A summary of the quality assessment for TRUENORTH is presented in Table 19, with full details

given in Appendix B.4.4.

Table 19: Overview of quality assessment for TRUENORTH

Criteria

Outcome

Justification

Relevant
section in
Document B

Was randomisation
carried out appropriately?

Patients were randomised using the
interactive voice/web-based activated
response system (IVRS/IWRS) and

appropriate methods used
to account for missing
data?

missing Week 52 efficacy data for the
maintenance period were considered non-
responders

Yes e S Table 9
stratified randomisation was centrally
allocated across all centres via the
IVRS/IWRS
Was the concealment of . .
treatment allocation Yes Patients were assigned to Table 9
treatment/randomised using the IVRS/IWRS
adequate?
Were the trial arms similar
at the outset of the study Baseline characteristics were balanced
. . Yes B.2.3.4
in terms of prognostic between treatment arms
factors
Were the care providers, Ozanimod and placebo capsules were
participants and outcome identical in physical appearance and the
assessors blind to treatment each patient received was not
treatment allocation? Yes disclosed to the Investigator, site staff, Table 9
patient, Sponsor, or the clinical staff at the
Contract Research Organisation involved
with trial conduct or data collection/analysis
Were there any There were imbalances in drop-out with the
unexpected imbalances in placebo arm having twice as many drop-
drop-outs between ftrial outs as ozanimod in the induction and
No . . . B.2.3.5
arms? maintenance period. However, as the main
reason for dropout was lack of efficacy this
imbalance was not unexpected
Is there any evidence to
suggest that the authors Data for all reported endpoints were
No ) N/A
measured more outcomes available
than they reported?
Did the analysis include ITT population was used. NRI was used to
an intention-to-treat account for missing data where patients
analysis? If so, was this with missing Week 10 efficacy data for the .
. ) , . ) . Section
appropriate and were Yes induction period and/or patients with B233

Abbreviations: ITT: intention to treat; N/A: not applicable; NRI: non-responder imputation; IVRS/IWRS: web-based

activated response system.

Sources: Sandborn et al. 2021.4 TRUENORTH CSR.?
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B.2.5 Clinical effectiveness results of the relevant trials

As clinical decision making in UK clinical practice for moderately to severely active UC patients
following failure on CvT is typically influenced by patients' suitability for or prior exposure to TNFis
(Section B.1.1), the population in this submission is split into two distinct subpopulations: TNFi-naive
and TNFi-experienced. Clinical effectiveness results for the overall ITT population of TRUENORTH
are presented for below for completeness. Clinical effectiveness results for the TNFi-naive and
TNFi-experienced populations are presented in Section B.2.6.1.

Summary — Overall population

e At Week 10 a statistically significantly greater proportion of patients treated with ozanimod achieved
clinical remission compared with the placebo arm in Cohort 1 (18.4% vs 6.0%, p<0.001).

¢ In addition, each of the key secondary efficacy endpoints (clinical response, endoscopic
improvement, and mucosal healing) were achieved by a statistically significantly greater proportions
of patients in the ozanimod arm versus the placebo arm (each p<0.001) in Cohort 1 at Week 10

¢ In the maintenance period (Week 52), a statistically significantly greater proportion of patients
randomised to ozanimod achieved clinical remission compared to placebo (37.0% vs 18.5%,
p<0.0001)

o Similarly, each of the key secondary efficacy endpoints (clinical response, endoscopic improvement,
maintenance of remission, corticosteroid-free remission, mucosal healing, and durable clinical
remission) were achieved by a statistically significantly greater proportions of patients randomised to
maintenance with ozanimod compared to placebo (each p<0.001) at Week 52

e Ozanimod-treated patients in clinical response at Week 10 who were randomised to maintenance
with ozanimod where 2.3-times more likely to still be in clinical response at Week 52 compared to
placebo. (Odds ratio [OR]: 2.27; p<0.0001)

B.2.5.1 Induction period — Overall population
B.2.5.1.1 Primary endpoint

Clinical remission at Week 10

At Week 10, a statistically significantly greater proportion of patients achieved clinical remission in
the ozanimod arm compared with the placebo arm in Cohort 1 (18.4% vs 6.0%, p<0.0001; Figure
9).# Clinical remission is associated with not only symptomatic but also endoscopic improvement and
is therefore an important and clinically relevant outcome measure reflecting real aims of clinical
practice.*® These results provide strong evidence that ozanimod is able to induce clinical remission
in patients, improving patients HRQoL and reducing the disease burden.*®
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Figure 9: Proportion of patients in clinical remission at Week 10 (induction period; ITT
population)
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Notes: Odds ratio (ozanimod/placebo), treatment difference, and 2-side 95% Wald Cl and p-value for comparison
between Cohort 1 ozanimod and placebo arm are based on the CMH test, stratified by corticosteroid use at
Screening and prior TNFi use (yes or no). Patients with any of RBS, SFS, and endoscopy subscores missing at Week
10 were classified as non-remitters.

Abbreviations: Cl: Confidence interval; CMH: Cochran-Mantel-Haenszel; ITT: Intent-to-Treat; N: number of patients
in trial arm, n: number of patients that achieved the endpoint; NRI; non-responder imputation; RBS: rectal bleeding
subscore; OR: odds ratio; SFS: stool frequency subscore; TNFi: tumour necrosis factor alpha-inhibitor.

Source: TRUENORTH CSR: Table 18;5 Sandborn et al. 2021.4

B.2.5.1.2 Key secondary endpoints

Key secondary endpoints for the induction period of TRUENORTH, as presented in Figure 10, were:
the proportion of patients in clinical response, the proportion of patients with endoscopic
improvement and the proportion of patients with mucosal healing at Week 10 (as discussed in
Section B.2.3.1, mucosal healing during TRUENORTH had a stricter definition than trials for existing
therapies in UC).

At Week 10, a statistically significantly greater proportion of patients in the ozanimod arm achieved
clinical response (3-component Mayo; 47.8% vs 25.9%, p<0.0001), endoscopic improvement (27.3%
vs 12.0%, p<0.0001) and mucosal healing (12.6% versus 3.7%, p<0.001) compared with the
placebo arm in Cohort 1 (Figure 10).* Improvements in clinical response and mucosal healing have
been linked to lower rates of disease relapse, hospitalisation, colectomy, as well as improved
HRQoL in patients with UC.%0: 92.125 These therefore represent key outcomes for patients, and have
all demonstrated significant improvements with treatment with ozanimod compared to placebo.
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Figure 10: Proportion of patients with clinical response, endoscopic improvement and
mucosal healing (induction period; ITT population)
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Notes: Odds ratio (ozanimod/placebo), treatment difference, and 2-side 95% Wald Cl and p-value for comparison
between Cohort 1 ozanimod and placebo arm are based on the CMH test, stratified by corticosteroid use at Screening
and prior TNFi use (yes or no). Patients with any of RBS, SFS, and endoscopy subscores missing at Week 10 were
classified as non-remitters.

Abbreviations: Cl: Confidence interval; CMH: Cochran-Mantel-Haenszel; ITT: Intent-to-Treat; N: number of patients
in trial arm, n: number of patients that achieved the endpoint; NRI; non-responder imputation; RBS: rectal bleeding
subscore; OR: odds ratio; SFS: stool frequency subscore.

Source: TRUENORTH CSR: Table 20, Table 21, Table 22°%; Sandborn et al. 2021.4

B.2.5.1.3 Other efficacy endpoints

Change from baseline in 3-component Mayo score at Week 10

Following the trial induction period, patients treated with ozanimod had a significantly greater
reduction in their 3-component mayo score from baseline compared those in the placebo arm.

). (Table 20).

Table 20: Change from baseline in 3-component Mayo Score at Week 10 (induction period;
ITT population, observed cases)

Cohort 1
Ozanimod Placebo
I (.
Baseline?, mean (SD) ] ]
Change from baseline, LS mean (SE)° ] ]
LSMD (95% CI)® I
P-value® ]

aBaseline is derived from the latest subscores on or prior to the date of initial dose.®Based on ANCOVA for change
from baseline adjusted for corticosteroid use at Screening (yes or no), prior TNFi use (yes or no), and the Baseline 4-
component, partial, or 3-component Mayo score.

Abbreviations: ANCOVA: analysis of covariance; Cl: confidence interval; ITT: Intent-to-Treat; LS: least squares;
LSMD: least squares mean difference; SD: standard deviation; SE: standard error; TNF: tumour necrosis factor.
Source: TRUENORTH CSR: Table 29.°
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Health-related quality of life (HRQoL)

In the induction period of TRUENORTH, HRQoL was assessed using the Medical Outcomes Study
36-Item Short Form Health Survey (SF-36) and the EuroQol-5 Dimension Questionnaire (EQ-5D),
using the latest five-level (5L) version, from Baseline to Week 10. Further information on these two
surveys is provided in Table 10.

SF-36

The SF-36 PCS score was significantly improved (JJJil)) in patients treated with ozanimod
compared to placebo in Cohort 1 during the induction period. The MCS score showed a numerical
(but not statically significant) improvement (i) in patients randomised to ozanimod (L
versus placebo (-) in Cohort, however individual domain scores for the MCS such as vitality (.
). social functioning (). and mental health (J ) were significantly improved during the
induction period. Scores were also found to be improved on the SF-36 global health (JJilf) and
health utility score (-) for patients treated with ozanimod versus placebo in Cohort 1, suggesting
treatment with ozanimod led to improved patient HRQoL compared to placebo.

The minimally clinically important difference (MCID) for the SF-36 PCS and MCS scores was defined
as a = 5 point improvement in each score from Baseline to Week 10. For the PCS score, a nominally
significantly (I l}) greater proportion of patients treated with to ozanimod (i) achieved an
MCID compared to those randomised to placebo (JJl}). (Figure 11). No difference in the proportion
of patients who achieved an MCID in the SF-36 MCS was observed.

Figure 11: MCID for SF-36 PCS at Week 10 (induction period; ITT population; observed cases)

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied
Abbreviations: ITT: intention-to-treat; n: number of patients in subgroup; NRI; non-responder imputation; OR: odd
ratio.

Source: TRUENORTH CSR.?
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EQ-5D-5L

At Week 10 the mean change from baseline in EQ-5D summary index score for patients treated with
ozanimod was statistically significantly greater than the mean change from baseline in patients
treated with placebo in Cohort 1 (nominal [JJJill; Figure 12). The EQ-5D self-reported questionnaire
includes a visual analogue scale (VAS), which records the respondent's self-rated health status on a
graduated (0—100) scale. The mean change from baseline in EQ-5D VAS score for ozanimod was
statistically significantly greater (nominal [JJJlil; Figure 13) than the mean change from baseline for
placebo.

These HRQoL results demonstrate that the improvements in efficacy results in patients treated with
ozanimod compared to placebo translate to improvements in patients’ HRQoL.

Figure 12: Mean change from Baseline to Week 10 in EQ-5D summary index scores (induction
period; ITT population, observed cases

Abbreviations: EQ-5D: EuroQolL-5 Dimension: ITT: intention-to-treat.
Source: TRUENORTH CSR: Table 14.2.8.1A.°
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Figure 13: EQ-5D Visual Analogue Scale change from Baseline at Week 10 (induction period;
ITT population, observed cases)

Abbreviations: EQ-5D: EuroQoL-5 Dimension: ITT: intention-to-treat.
Source: TRUENORTH CSR: Table 14.2.8.2A.°

Health resource utilisation

A health resource utilisation (HRU) questionnaire was used to collect data on reported doctor visits,
emergency room visits, and hospitalisations in the induction period. However, a low overall number
of doctor visits, emergency room visits, and hospitalisations in the induction period made inferring

trial arm differences in HRU difficult. Overall, a low rate of hospitalisations occurred in the induction
period and was consistent across both the ozanimod 1 mg and placebo arms of Cohort 1 (JJjij and

B respectively).s

B.2.5.2 Maintenance period
B.2.5.2.1 Primary endpoint

Clinical remission at Week 52

Clinical remission at Week 52, was achieved in a greater proportion of patients randomised to
ozanimod maintenance treatment compared with placebo (37.0% vs 18.5%, p<0.0001; Figure 14).4
126 The results for clinical remission at Week 52 provide strong evidence for ozanimod'’s ability to
maintain clinical remission in the longer term following clinical response at induction.
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Figure 14: Proportion of patients in clinical remission at Week 52 (maintenance period; ITT
population)
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Notes: Odds ratio (ozanimod/placebo), treatment difference, and 2-side 95% Wald Cl and p-value for comparison
between patients randomised to ozanimod or placebo are based on the CMH test, stratified by corticosteroid use at
Screening and prior TNFi use (yes or no).

Abbreviations: Cl: Confidence interval; CMH: Cochran-Mantel-Haenszel; ITT: Intent-to-Treat; N: number of patients
in trial arm, n: number of patients that achieved the endpoint; NRI; non-responder imputation; RBS: rectal bleeding
subscore; OR: odds ratio; SFS: stool frequency subscore; TNFi: tumour necrosis factor alpha-inhibitor.

Source: TRUENORTH CSR: Table 19.% Sandborn et al. 2021.4
B.2.5.2.2 Key secondary endpoints

Key secondary endpoints for the maintenance period of TRUENORTH in ascending hierarchal order
were: clinical response, endoscopic improvement, maintenance of remission, corticosteroid-free
remission, mucosal healing and durable clinical remission.

At the end of Week 52, a statistically significantly greater proportion of patients randomised to
maintenance treatment with ozanimod compared to placebo achieved clinical response (60.0%
versus 41.0%, p<0.0001), endoscopic improvement (45.7% versus 26.4%, p<0.0001) and mucosal
healing (29.6% versus 14.1%, p<0.001) (Figure 15).4
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Figure 15: Proportion of patients with clinical response, endoscopic improvement and
mucosal healing (maintenance period; ITT population)
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Notes: Odds ratio (ozanimod/placebo), treatment difference, and 2-side 95% Wald Cl and p-value for comparison
between patients re-randomised to ozanimod and placebo are based on the CMH test, stratified by corticosteroid use
at Screening and prior TNFi use (yes or no).

Abbreviations: Cl: Confidence interval; CMH: Cochran-Mantel-Haenszel; ITT: Intent-to-Treat; N: number of patients
in trial arm, n: number of patients that achieved the endpoint; NRI; non-responder imputation; RBS: rectal bleeding
subscore; OR: odds ratio; SFS: stool frequency subscore; TNFi: tumour necrosis factor alpha-inhibitor.

Source: TRUENORTH CSR: Tables 23, 24 and 27.% Sandborn et al. 2021 .4

Patients treated with ozanimod in the maintenance period compared to placebo achieved statistically
greater rates of corticosteroid-free remission (31.7% vs 16.7%, p<0.001), maintenance of clinical
remission (51.9% versus 29.3%, p=0.0025) and durable clinical remission (17.8% versus 9.7%,
p=0.003).4

Long-term corticosteroid free remission is an important marker and target of UC treatment and is
associated with improved HRQoL in UC patients and a decreased risk of surgery.?% 53 Meanwhile,
maintenance and durability of disease remission are key measures indicating patients do not relapse
and therefore maintain reduced symptom burden achieved during induction.'?” Overall, these results
demonstrate that treatment with ozanimod leads to a prolonged reduction in symptom burden and
hence prolonged improvements in patient HRQoL compared to treatment with placebo.
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Figure 16: Proportion of patients with maintenance of remission, corticosteroid-free
remission and durable remission (maintenance period; ITT population)
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Notes: Odds ratio (ozanimod/placebo), treatment difference, and 2-side 95% Wald Cl and p-value for comparison
between patients re-randomised to ozanimod and placebo are based on the CMH test, stratified by corticosteroid use
at Screening and prior TNFi use (yes or no).

Abbreviations: Cl: Confidence interval; CMH: Cochran-Mantel-Haenszel; ITT: Intent-to-Treat; N: number of patients
in trial arm, n: number of patients that achieved the endpoint; NRI; non-responder imputation; RBS: rectal bleeding
subscore; OR: odds ratio; SFS: stool frequency subscore; TNFi: tumour necrosis factor alpha-inhibitor.

Source: TRENORTH CSR: Tables 25, 26 and 27;% Sandborn et al 2021.4

B.2.5.2.3 Other efficacy endpoints

Change from baseline in 3-component Mayo score at Week 52

Patients treated with Ozanimod during the maintenance period had a significantly greater reduction

in their 3-component mayo score from baseline compared those in the placebo arm (-; Table
21).

Table 21: Change from baseline in 3-componenet Mayo Score at Week 52 (maintenance
eriod; ITT population, observed cases)

Re-randomised patients
Ozanimod - Ozanimod -
Placebo Ozanimod
(I (I

Baseline?, mean (SD) [ ] [ ]
Change from baseline, LS mean (SE)® I [
LSMD (95% Cl) ]
P-value® [ ]

aBaseline is derived from the latest subscores on or prior to the date of initial dose.’Based on ANCOVA for change
from baseline adjusted for corticosteroid use at Screening (yes or no), prior TNFi use (yes or no), and the Baseline 4-
component, partial, or 3-component Mayo score.

Abbreviations: ANCOVA: analysis of covariance; Cl: confidence interval; ITT: Intent-to-Treat; LS: least squares;
LSMD: least squares mean difference; SD: standard deviation; SE: standard error; TNF: tumour necrosis factor.
Source: TRUENORTH CSR: Table 34.5
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HRQoL

In the maintenance period of TRUENORTH, HRQoL was assessed again via SF-36 and the EQ-5D
(Table 10).

SF-36

Scores on SF-36 generally improved during the maintenance period for both patients randomised to
ozanimod or placebo. However, the PCS score was more significantly improved (nominal |l in
patients randomised to maintenance with ozanimod compared to placebo at Week 52.

The MCID (improvement of = 5 points) for the SF-36 PCS score was achieved in a nominally
significantly (-) greater proportion of patients treated with ozanimod (- versus placebo
() at Week 52 (Figure 17). No difference in the proportion of patients achieving an MCID in the
SF-36 MCS score was observed.

Figure 17: MCID for SF-36 PCS at Week 52; ITT population @

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied
Abbreviations: ITT: intention-to-treat; n: number of patients in subgroup; NRI; non-responder imputation; OR: odd
ratio.

Source: TRUENORTH CSR.®

EQ-5D-5L

At Week 52, patients randomised to maintenance with ozanimod had nominally significantly (JJj
) improved scores on the EQ-5D VAS (Figure 18)Error! Reference source not found. but not
for the EQ-5D Summary Index (. relative to placebo at Week 52. These results demonstrate
the long-term improvements in patients’ HRQoL associated with ozanimod, as compared to placebo.
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Figure 18: EQ-5D VAS mean change from Baseline at Week 52 (maintenance period; ITT
population, observed cases)

aBased on analysis of covariance (ANCOVA) for change from Baseline adjusted for corticosteroid use at screening
(yes or no), prior TNFi use (yes or no), and the baseline EQ-5D visual analogue scale.

Abbreviations: EQ-5D: EuroQoL-5 Dimension: ITT: intention-to-treat.

Source: TRUENORTH CSR: Table 14.2.8.2A.%

Figure 19: EQ-5D summary index mean change from Baseline at Week 52 (maintenance
period; ITT population, observed cases)

Abbreviations: EQ-5D: EuroQoL-5 Dimension: ITT: intention-to-treat.
Source: TRUENORTH CSR: Table 14.2.12.1B.°

Health resource utilisation
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As in the induction period a HRU questionnaire was used to collect data on reported doctor visits,
emergency room visits, and hospitalisations in the maintenance period. The low overall number of
doctor visits, emergency room visits, and hospitalisations however made inferring trial arm
differences in health resource utilisation difficult. Overall, a very low rate of hospitalisations occurred
in both patients randomised to maintenance with ozanimod or placebo during the maintenance

period. (il and [, respectively).?
B.2.6 Subgroup analysis

B.2.6.1 TNFi exposure

Subgroup analyses were performed on all the primary and key secondary endpoints in the TNFi-
naive and experienced population at Week 10 and Week 52 for induction and maintenance. Results
for these subgroups have been presented as these were the key populations in the economic
analysis, nominal P-values are reported for all analyses.

Summary of results

¢ |n the induction period in both the TNFi-naive and TNFi-experienced subgroups, patients treated
with ozanimod had greater rates of clinical remission compared with placebo (i versus [JJj and
versus [JJ| for the TNFi-naive and experienced populations, respectively).

e Similarly, in both the TNFi-naive and experienced subgroups treatment with ozanimod resulted in a
greater proportion of patients of patients achieving clinical response, endoscopic improvement and
mucosal healing compared to placebo.

¢ In the maintenance period treatment with ozanimod in both the TNFi-naive and experienced patients
results in a greater proportion of patients achieving clinical remission and clinical response
compared with placebo (JJli] versus [lland 55.3% vs 24.6% for the TNFi-naive and experienced
population, respectively).'?6

e Similarly, a greater proportion of both TNFi-naive and experienced patients randomised to
maintenance with ozanimod met the key secondary endpoints of the maintenance period compared
to placebo including endoscopic improvement, mucosal healing, maintenance of remission,
corticosteroid-free remission and durable clinical remission at Week 52.

e Overall, a greater proportion of TNFi-naive patients achieved the primary and key secondary
endpoints compared to the TNFi-experienced population. This was in line with clinical expectation as
patients with prior TNFi exposure typically have more advanced disease

e The results were broadly in line with the ITT population.

B.2.6.1.1 Induction

Clinical remission at Week 10

In line with the overall population, at Week 10, more patients achieved clinical remission with
ozanimod compared to placebo in both the TNFi-naive (JJlj vs I}, Figure 20) and TNFi-
experienced subgroups (il versus [, Figure 21). The lower rates of remission and smaller
difference observed in the TNFi-experienced group is clinically reasonable, as patients with prior
exposure to TNFis typically have disease which is more difficult to treat and are therefore less likely
to enter remission.

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved Page 72 of 213



Figure 20: Proportion of patients with clinical remission at Week 10, TNFi-naive subgroup
(induction period)?

8p-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients in subgroup; n: number of patients
that achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 33.°
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Figure 21: Proportion of patients with clinical remission at Week 10, TNFi-experienced
subgroup (induction period; ITT population)?

ap-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients in subgroup; n: number of patients
that achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 33.5

Secondary outcomes

In line with the overall population, clinical response at Week 10 was higher in patients randomised to
ozanimod compared with placebo in both the TNFi-naive (i} vs Il Figure 22) and TNFi-
experienced subgroups (1% vs J%; Figure 23).

Further to this, more patients randomised to ozanimod achieved endoscopic improvement (-
versus -; Figure 22) and mucosal healing (- VS -; Figure 22) compared to placebo in the
TNFi-naive subgroup. Similarly, more patients randomised to ozanimod compared with placebo
achieved mucosal healing (JJJj versus [l Figure 23) and endoscopic improvement (Jjjij versus
-; Figure 23) in the TNFi-experienced subgroup.
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Figure 22 : Proportion of patients with clinical response, endoscopic improvement and
mucosal healing, TNFi-naive subgroup (induction period; ITT population)

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: ITT: intent-to-treat; N: number of patients in subgroup, n: number of patients that achieved the
endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 33.°

Figure 23: Proportion of patients with clinical response, endoscopic improvement and
mucosal healing, TNFi-experienced subgroup (induction period; ITT population

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: ITT: intent-to-treat; N: number of patients in subgroup, n: number of patients that achieved the
endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 33.°
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B.2.6.1.2 Maintenance

Clinical remission at Week 52

At Week 52 a greater proportion of patients randomised to maintenance with ozanimod achieved
clinical remission compared to placebo in the TNFi-naive (JJlij versus [Jll}; Figure 24). And TNFi-
experienced subgroups (| versus [l Figure 24). These results were approximately aligned
with the results for the overall population and provide evidence that ozanimod is able to maintain
reduced disease symptoms (Section B.2.5.1), improving patients HRQoL and reducing the disease
burden.*®

Figure 24: Proportion of patients in clinical remission at Week 52, TNFi-naive subgroup
maintenance period; ITT population)?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients that
achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.5
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Figure 25: Proportion of patients in clinical remission at Week 52, TNFi-experienced
subgroup (maintenance period; ITT population)®?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients that
achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.°

Secondary outcomes

In line with the overall population, at Week 52, a larger proportion of patients randomised to
maintenance with ozanimod achieved clinical response compared to placebo in the TNFi-naive (-
versus [JJl; Figure 26) and TNFi-experienced subgroups (1% vs [ll%; Figure 27).126

Additionally, more patients randomised to maintenance with ozanimod achieved endoscopic
improvement (] versus i) and mucosal healing (Jlij versus [Jl},) compared to placebo in the
TNFi-naive subgroup (Figure 26). Similarly, a greater number of patients randomised to
maintenance with ozanimod achieved endoscopic improvement (] vs ) and mucosal healing
(Il vs ) in the TNFi-experienced subgroup at Week 52 (Figure 27). These results demonstrate
the ability of ozanimod to reduce the disease burden on patients and hence improve patients HRQoL
(Section B.2.3.4.1).
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Figure 26: Proportion of patients with clinical response, endoscopic improvement and
mucosal healing at Week 52, TNFi-naive subgroup (maintenance period; ITT population)?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients that
achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.°

Figure 27: Proportion of patients with clinical response, endoscopic improvement and
mucosal healing at Week 52, TNFi-experienced subgroup (maintenance period; ITT
population)?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients that
achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.°
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At Week 52 a greater number of patients randomised to maintenance with ozanimod achieved
maintenance of remission (] versus ), corticosteroid-free remission (i} versus i) and
durable clinical remission (il versus [Jl]) compared to placebo in the TNFi-naive subgroup
(Figure 28). Similarly, more patients randomised to maintenance with ozanimod achieved
maintenance of remission (] vs ). corticosteroid-free remission (] vs ) and durable
clinical remission (- versus -) when compared to placebo in the TNFi-experienced subgroup at
Week 52 (Figure 29). These results were approximately in line with the overall population (Section
B.2.3.4.1) and again highlight the ability of ozanimod to reduce the disease burden on patients and
hence lead to improvements in patient HRQoL (Section B.2.3.4.1).

Therefore, ozanimod proved more effective than placebo in all primary and secondary endpoints in
both TNFi-naive and experienced subgroups, as well as in the overall population. This demonstrates
that ozanimod is effective in treating UC in patients, regardless of previous exposure to TNFis.

Figure 28: Proportion of patients with maintenance of remission, corticosteroid-free
remission and durable remission at Week 52, TNFi-naive subgroup (maintenance period; ITT
population)?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients
that achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.°
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Figure 29: Proportion of patients with maintenance of remission, corticosteroid-free
remission and durable remission at Week 52, TNFi-experienced subgroup (maintenance
period; ITT population)?

aP-values < 0.05 are considered nominally significant, because no multiplicity adjustment was applied.
Abbreviations: Cl: Confidence interval; ITT: intent-to-treat; N: number of patients subgroup; n: number of patients that
achieved the endpoint; TNFi: tumour necrosis factor inhibitor.

Source: TRUENORTH CSR: Table 38.°

B.2.6.1.3 Sensitivity analysis: 4-component Mayo score

Sensitivity analyses were conducted using the 4-component Mayo score as opposed to the 3-
component score used in the primary analysis.

Results based off the 4-component Mayo score were incorporated into the network meta-analysis
(NMA) (Section B.2.8) which was used to inform the base-case economic analysis. As the decision
problem in this submission has been split into two distinct populations based on TNFi experience,
results for the TNFi subgroups were used in the NMA and subsequently incorporated into the
economic model. Overall, the results for clinical remission and response at induction and
maintenance assessed using the 4-component Mayo score were found to be comparable to the
results assessed using the 3-component Mayo score. A summary of the sensitivity analysis results
for the TNF exposure subgroups are presented in
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Table 22, full results are presented in full in Appendix E.1.
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Table 22: Summary sensitivity analysis results: 4-component Mayo score at Week 10 and Week 52, by TNFi experience
TNFi-naive TNFi-experienced
Ozanimod Placebo Ozanimod Placebo
4- 3- 4- 3- 4- 3- 4- 3-
component | component | component | component | component | component | component | component

Induction period (N)

Clinical remission?

Clinical response®
Maintenance period

(N)

Clinical remission?

Clinical response®

Abbreviaitons: TNFi: tumour necrosis factor alpha inhibitor.

aClinical remission is defined using the 4-component Mayo definition: 4-component Mayo score of < 2 points with no individual subscore of > 1 point. BClinical
response is defined using the 4-component Mayo definition: a reduction from Baseline in the 4-component Mayo score of = 3 points and = 30%, and a reduction
from Baseline in the Rectal Bleeding subscore of = 1 point or an absolute Rectal Bleeding subscore of < 1 point
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B.2.6.2 Other pre-planned subgroup analyses — ITT population

The pre-defined subgroups for the induction and maintenance period can be found in Table 9. Pre-
specified subgroup analyses were performed for the endpoints of clinical remission, clinical
response, endoscopic improvement and mucosal healing for the induction and maintenance period
in the overall population.

The forest plots for the proportion of patients in clinical remission at Week 10 and Week 52 for the
induction and maintenance period are presented in Appendix E and analyses for the secondary
endpoints can be found in the CSR.% Across the majority of subgroups, a nominally significantly
higher proportion of patients treated with ozanimod achieved clinical remission in both the induction
and maintenance period compared to placebo, and a consistently favourable response for ozanimod
was observed versus placebo across all subgroups.

B.2.7 Meta-analysis

Given the lack of head-to-head RCT data for ozanimod versus the relevant comparators in UK
clinical practice, a network meta-analysis was performed, and is presented in Section B.2.8.

B.2.8 Indirect and mixed treatment comparisons

Comparative effectiveness

Following the identification of relevant studies from the clinical SLR, an NMA was performed to
assess the efficacy and safety of ozanimod versus the treatment options specified in the NICE
final scope; TNFis, ustekinumab, vedolizumab and tofacitinib

Of the 28 RCTs identified in the SLR, 22 were included in the base case NMA to assess the
comparable efficacy of ozanimod at both induction and maintenance of clinical response and
clinical remission

The relative efficacy was assessed in the two subgroups of relevance to the decision problem:
TNFi-naive and TNFi-experienced patients

Results of the NMA demonstrated ozanimod to be associated with comparable efficacy to all
relevant comparators (TNFis, ustekinumab and vedolizumab) in terms of clinical remission and
clinical response in the induction and maintenance period for both subgroups

o In the TNFi-naive subgroup, the NMA found no statistically significant differences between
ozanimod and the comparators (infliximab, adalimumab, golimumab and vedolizumab) for
induction of clinical response and remission.

o For maintenance, ozanimod was found to have comparable results for clinical remission
and response to all relevant comparators in the TNFi-naive subgroup, with the exception of
vedolizumab

o In the TNFi-experienced subgroup, no statistically significant differences were found
between ozanimod and the relevant comparators (vedolizumab and ustekinumab) for
clinical response and remission in induction and maintenance

e Sensitivity analyses were conducted to test the key areas of uncertainty within the NMA and
showed that results obtained were generally robust

e Full details of the NMA methodology are presented in Appendix B.4
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B.2.8.1 Identification and selection of relevant studies for the clinical SLR

An SLR (Section B.2.1) was conducted in October 2020 and updated in October 2021 to identify
relevant clinical evidence of the efficacy and safety of ozanimod and other therapies for the
treatment of moderately to severely active UC. In total 5,824 publications were screened at the title
and abstract stage, of which 816 publications were reviewed at the full-text stage. After exclusion of
publications not meeting the eligibility criteria, 157 publications (reporting on 28 unique RCTs) were
included in the SLR."28 A full list of the 28 included RCTs is presented in Appendix B.3.1. A risk of
bias assessment was performed on all eligible RCTs using the University of York Centre for Reviews
and Dissemination criteria for assessment of risk of bias in RCT.'28 These criteria include questions
on randomisation scheme, allocation concealment, balance of prognostic factors, blinding of
patients, care providers, and outcome assessors, imbalances in dropouts between groups, selective
outcome reporting, and intention to treat analysis/handling of missing data. Results of the quality
assessment of the included trials can be found in Appendix B.6.

B.2.8.2 Eligibility for the NMA

Studies considered for inclusion in the NMA were informed by the clinical SLR. As the clinical SLR
captured data from for all potentially relevant studies from a global perspective, including multiple
outcomes, only those reporting on relevant clinical outcomes, namely, clinical remission and clinical
response, as defined by the Mayo clinic score, were included in the NMAs. Studies investigating
treatments that had not been FDA or EMA approved for moderately to severely active UC at the time
of the report were also not included in the NMA. This included studies in etrasimod (OASIS study),
intravenous golimumab (PURSUIT-IV) and etrolizumab (HICKORY and EUCALYPTUS studies), in
line with previous NMAs evaluating studies in this indication.® 8 Further to this, only studies
investigating ozanimod and the comparators specified in the NICE final scope (TNFis [adalimumab,
infliximab and golimumab], ustekinumab, vedolizumab and tofacitinib) were included. A full list of the
eligibility criteria for inclusion in the NMA is provided in Table 23 and is in alignment with previous
NMAs evaluating studies in this indication."- 88

Of the 28 unique RCTs included in the SLR, 47 publications reporting on 25 unique RCTs were
considered for inclusion in the NMA; a complete list of included/excluded studies is provided in Table
24. Twenty two unique RCTs were ultimately included in the NMA following the feasibility
assessment in which a further 3 studies were excluded due to comparator choice (SERENE UC)'?°
and endpoint definitions (Probert 2003 and Sands 2001)'3%. 131 (see Section B.2.8.3).

Table 23: Eligibility criteria for inclusion of data in NMA

Criteria Inclusion Criteria
Population Patients with moderately to severely active UC
Comparators ADA, IFX, GOL, TOF, VDZ, UST, and OZA

according to licensed EMA and FDA doses in
addition to infliximab 10 mg/kg and ustekinumab
130 mg?®

Outcomes Clinical response and clinical remission defined by
the Mayo scale as well as occurrence of adverse
events, serious adverse events, serious infections,
and discontinuations due to adverse events
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Subgroups TNFi-naive, defined as patients who have not
previously received a prior TNFi therapy, and
TNFi-experienced, defined as patients who had
received prior TNFi therapy

aAlternative doses of infliximab 10 mg/kg and ustekinumab 130 mg were included as they are used in clinical practice
in some markets.

Abbreviations: ADA: adalimumab; EMA: European Medicines Agency; FDA: Food and Drug Administration; GOL:
golimumab; IFX: infliximab; NMA: network meta-analysis; OZA: ozanimod; TNFi: tumour necrosis factor alpha
inhibitor; TOF: tofacitinib; UST: ustekinumab; VDZ: vedolizumab.

Table 24: Trials included in NMAs

Trial name, NCT Treatment

PBO

TRUENORTH"32, NCT02435992
OZA 1 mg

PBO
TOUCHSTONE'3, NCT01647516

OZA 1 mg

PBO

ULTRA 134 NCT00385736 ADA 80/40 mg

ADA 160/80/40 mg

PBO

ULTRA 2%, NCT00408629
ADA 160/80/40 mg

PBO

Suzuki 201435, NCT00853099 ADA 80/40 mg

ADA 160/80/40 mg

ADA
160/40 mg

SERENE-UC?,'?° NCT02065622 ADA 160/80/40 mg

ADA 40 mg EW

ADA 40 mg EOW
PBO

GOL 100/50 mg

PURSUIT-SC"36, NCT00487539
GOL 200/100 mg

GOL 400/200 mg

PBO
PURSUIT M25, NCT00488631 GOL 50 mg
GOL 100 mg
PBO
PURSUIT J'37, NCT01863771 GOL 100 mg
GOL 200/100 mg
ACT 1128 PBO
NCT00036439 IFX 5 mg
IFX 10 mg
ACT 2128 PBO
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NCT00096655 IFX 5 mg

IFX 10 mg

AZA 2.5 mg/kg

UC-SUCCESS'%, NCT00537316 IFX'5 mg/kg

AZA 2.5 mg/kg
+ IFX 5 mg/kg

PBO

Jiang 2015139 IFX 3.5 mg/kg

IFX 5 mg/kg

. PBO
Kobayashi 201640

IFX 5 mg/kg

PBO

Probert 20032130
IFX 5 mg/kg

PBO

Sands 2001313 IFX 5 mg/kg

IFX 10 mg/kg

IFX 20 mg/kg

Cohort 1 VDZ 300 mg

Cohort 2 VDZ 300 mg

GEMINI 124, NCT00783718 Total VDZ 300 mg

PBO

VDZ 300 mg Q8W

VDZ 300 mg Q4W

VDZ 300 mg

VARSITY™!, NCT02497469
ADA 160/80/40 mg

VDZ 300 mg

PBO
VISIBLE 142, NCT02611830

VDZ 108 mg Q2W

VDZ 300 mg Q8W

PBO

Motoya 20193, NCT02039505
VDZ 300 mg

PBO

UST 130 mg

UST 6 mglk
UNIFI', NCT02407236 S

PBO

UST 90 mg Q12W

UST 90 mg Q8W

PBO

Study A3921063'%°, NCT00787202 TOF 0.5 mg

TOF 3 mg

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved Page 86 of 213



TOF 10 mg
TOF 15 mg
PBO
TOF 10 mg
PBO
TOF 10 mg
PBO
OCTAVE SUSTAIN''" NCT01458574 TOF 5 mg

TOF 10 mg

*With the exception of OCTAVE SUSTAIN and UNIFI, all trials only re-randomised responders receiving active
treatment in the induction phase. OCTAVE SUSTAIN also re-randomised placebo responders in the induction phase
and UNFI re-randomised delayed responders, defined as patients who did not respond to placebo during the 8-week
induction phase but who then received ustekinumab at week 8 and were responders at week 16. Across all trials,
patients who were non-responders during the induction phase (excluding delayed responders from UNIFI) received
open label active treatment during the maintenance phase.

aExcluded from the NMA following feasibility assessment (Section B.2.8.3).

Abbreviations: ADA: adalimumab; AZA: azathioprine; GOL: golimumab; IFX: infliximab; NA: not applicable; NR: not
reported; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab VDZ: vedolizumab.

OCTAVE 12", NCT01465763

OCTAVE 22", NCT01458951

B.2.8.3 Feasibility assessment

In line with all major previous HTA-focussed NMAs in UC, separate analyses were conducted in the
two sub-populations of relevance to this submission: TNFi-naive and TNFi-experienced patients.
Subgroup analyses in the TRUENORTH trial indicated that there may be an interaction between
prior TNFi use and treatment effect (see section B.1.1.1). Several studies have shown lower efficacy
with second-line biologics than with first biologics in UC (i.e., lower response rates, more patients
requiring dose escalation).'#6-14° As such, the available evidence was reviewed for the feasibility of
conducting NMA analyses in subgroups by TNFi experience, in order to generate estimates of
relative efficacy for ozanimod versus relevant comparators that could be subsequently used to
inform the economic analysis. A rigorous qualitive and quantitative assessment of between-trial
heterogeneity was conducted based on trial design, patient eligibility criteria, baseline patient
characteristics, population definitions, as well as trial specific outcome availability and definitions.

Trial design

A summary of the key trial characteristics of all included studies in the NMA are presented in
Appendix D .4.

Maintenance trial design

Trials that included a maintenance period were a combination of “treat-through” and “re-randomised”
trial designs, the latter of which involved an additional randomisation period at the end of induction
period, on top of the initial randomisation that usually occurs at baseline in treat-through trial designs
(Figure 30). Earlier trials evaluating therapies like infliximab (ACT 1) and adalimumab (ULTRA Il and
VARSITY [also included vedolizumab]) are based on treat-through trial designs whereas trials
evaluating newer treatments including vedolizumab (GEMINI II), tofacitinib (OCTAVE), golimumab
(PUSRUIT) and ustekinumab (UNIFI) are based on re-randomised trial designs.
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Figure 30: Treat-through versus re-randomised trial design

a)
Induction Maintenance
v Active treatment —rr———— 4 Active treatment

(3} Randomisation

b)
Induction Maintenance
Responders .. Active treatment
’ Active treatment o mm——— 0
B
o ar 1y Active treatment
m Randomisation Non-responders

Trial schematics for a) conventional treat-through design that involves a single baseline randomisation step and

b) response-based re-randomised design that involves an additional re-randomisation step for patients who are
responders at induction.

Note: Not all non-responders in re-randomised trials will necessarily have received active treatment, e.g. if the trial
design did not include an extended induction or mandatory extension phase

Source: Adapted from NICE TA633 committee papers.’

With the exception of OCTAVE SUSTAIN and UNIFI, trials with a re-randomised trial design only re-
randomised responders receiving active treatment in the induction period. OCTAVE SUSTAIN also
re-randomised placebo responders in the induction phase and UNIFI re-randomised delayed
responders, defined as patients who did not respond to placebo during the 8-week induction phase
but who then received ustekinumab at Week 8 and were responders at Week 16.

Comparisons across re-randomised and treat-through trials are difficult, since they include
heterogeneous groups with respect to study drug exposure. In re-randomised trials, patients who
have received active treatment during induction but are re-randomised to placebo in maintenance
may “carry over” the effect of the induction therapy into the maintenance period, resulting in a
heightened level of response at maintenance.

Heterogeneity generated by differences in trial design in UC may influence the maintenance NMA
findings if maintenance results for induction responders were directly compared to those of non-
induction responders. To account for these differences in trial design, statistical adjustments were
made to treat-through trials to align with the data presented in re-randomised trials during the
maintenance period. This approach is in in alignment with that used in TA547 and the ERG
‘maintenance only’ scenario in TA633." 8 Full details of adjustments made are reported in Section
B.2.8.4. In cases where sustained clinical response and remission among induction responders were
available in treat-through trials, this data was directly inputted into the NMAs as this group of patients
were conditioned on an induction responder status therefore aligning with patients from re-
randomised trials during the maintenance period. A sensitivity analysis was performed which
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excluded treat-through trial designs to assess potential bias introduced from the adjustments to
treat-through trials (Section B.2.8.5.3).

Timepoint of assessment

The timepoint of assessment in the induction and maintenance periods was a further source of
heterogeneity between trials included in the NMA. The primary induction period assessment varied
from 2—14 weeks across trials, while the maintenance period timepoint of assessment varied from
32-60 weeks (Table 25). In order to minimise heterogeneity associated with this issue, the timepoint
of assessment deemed eligible for the NMA was restricted to 6—14 weeks for induction, and 52—-60
weeks for maintenance. As a result, several trials were not included in the maintenance period NMA
despite including a maintenance period. The approach to exclude trials that have significantly
different timepoints of assessments is in alignment with previous UC NMAs. %0, 151

Despite restricting the induction and maintenance period timepoint eligible for the NMA, some
heterogeneity may remain within the allowable timeframe.

Table 25: Timepoint of assessment in induction and maintenance period in trials included in
NMAs

Drug Trials Induction duration Maintenance
and timepoint of timepoint of
assessment assessment
OZA TRUE NORTH?"? 10 weeks 52 weeks
TOUCHSTONE"33 8 weeks? 32 weeks
ADA ULTRA 1134 8 weeks 52 weeks
ULTRA 283
SERENE-UC"™® 8 weeks 52 weeks
Suzuki 2014135 8 weeks 52 weeks
GOL PURSUIT-SC'36 6 weeks 60 weeks
PURSUIT M?¢;
PURSUIT J'¥
IFX ACT 1'% 8 weeks 54 weeks
ACT 213 8 weeks 30 weeks
UC-SUCCESS'™8 8 weeksP NA
Jiang 201539 8 weeks 30 weeks
Kobayashi 201640 8 weeks 38 weeks
Probert 200330 6 weeks® NA
Sands 200131 2 weeks® NA
VvDZ GEMINI 124 6 weeks 52 weeks
VARSITY#! 14 weeks 52 weeks
VISIBLE 142 6 weeks 52 weeks
Motoya 201943 10 weeks 60 weeks
UST UNIF|144 8 weeks 52 weeks
TOF Study A3921063"4% 8 weeks NA
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OCTAVE 121 8 weeks 60 weeks
OCTAVE 22
OCTAVE SUSTAIN"2!

a9 weeks including the 1-week dose escalation phase. PExtended induction data available at week 16. °Extended
induction data available at week 8. 9Extended induction data available at week 12.

Abbreviations: ADA: adalimumab; GOL: golimumab; IX: infliximab; NA: not applicable; NMA: network meta-analysis;
OZA: ozanimod; TOF: tofacitinib; UST: ustekinumab; VDZ: vedolizumab.

Eligibility criteria

Trial eligibility criteria is an important source of potential heterogeneity as it defines the patient
population of interest within each trial, which may vary between trials. A list of the key inclusion and
exclusion criteria for the trials included in the NMAs are presented in Appendix D.4.1

In general, inclusion and exclusion criteria were similar across trials, often requiring a combination
of:

e Adults aged 218 years

e UC diagnosis of 23 months

e Active UC based on Mayo score of 6 to 12, with endoscopic subscore of =22

e Inadequate response to, or had failed to tolerate, at least one of the conventional therapies: oral
aminosalicylates, oral corticosteroids, azathioprine, and/or mercaptopurine

Several trials restricted recruitment to an entirely Asian population. A sensitivity analyses was
performed in which Asian trials were excluded in line with previous NMAs in UC (Section B.3.8).

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved Page 90 of 213



Subgroup definitions
‘TNFi’ versus ‘biologic’

NMA analyses were explored for subgroups of patients defined by TNFi experience, in line with
previous NMAs in UC (TA547).88 12 trials included proportions of patients who had previously
received treatment with TNFis, whilst the remaining 10 trials (typically investigating infliximab and
golimumab) recruited entirely TNFi-naive populations. Of those trials that included TNFi-naive and
experienced patients, there was heterogeneity in whether trials defined subgroups according to TNFi
experience or experience of any biologic therapy (based on trial stratification factors):

e Subgroups of the UNIFI trials were defined as ‘biologic failure’ and ‘non-biologic failure’.
However, a total of 98.8% of patients in the ‘biologic failure’ subgroup had had treatment failure
with at least one TNF antagonist.’#* As such, it was considered appropriate to include the
‘biologic failure’ and ‘non-biologic failure’ subgroups in the TNFi-experienced and TNFi-naive
analyses, respectively.

e In all other trials included in the NMA, including TRUENORTH and TOUCHSTONE, subgroups
were defined based on TNFi experience.

All 12 trials except for TOUCHSTONE reported some form of TNFi-experienced and TNFi-naive
subgroup data (Table 26). However, as 82% of patients were TNFi-naive in TOUCHSTONE, a
sensitivity analysis was conducted to explore the effect of including the trial in the TNFi-naive
induction analyses (Section Section B.3.8).

TNFi ‘Experience’ versus ‘failure’

In addition, the definition of “experience” varied across the trials. For example, certain trials reported
data for patients who had failed previous TNFi therapies (i.e., were intolerant or inadequate
responders), whilst others reported data for patients who were exposed to previous TNFi therapies
(i.e., failed or exposed without failure). Likewise, the TNFi-naive populations could have been
defined as “no prior failure” (which may include those exposed without failure) or “no prior exposure”
to a previous TNFi. Thus, there were two possible definitions for the TNFi-experienced and TNFi-
naive subgroups, one based on exposure and one on prior failure (intolerant or inadequate
response). A summary of which trials reported experience based on exposure or failure is provided
in Table 26 below.

Despite this heterogeneity around the definition of TNFi “experience”, there were often only minor
differences between the “exposed” and “failure” populations between subgroups, because treatment
failure was the most common reason to stop treatment. This is especially apparent for ULTRA-2,
where all TNFi-exposed patients were TNFi failures. Given published data were not reported for
consistent subgroups across trials, no sensitivity analysis could be performed.

Prior biologics in TNFi-experienced subgroups

TNFi-experienced populations differed across trials according to the biologic agents available for
treatment of UC at the time of study. Earlier trials often only reflect prior TNFis in the TNFi-
experienced population while TNFi-experienced populations in more recent trials reflect previous
exposure to newer biologic UC agents, namely vedolizumab and ustekinumab (Table 26). For
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example, in TRUENORTH, a large proportion of patients in the TNFi-experienced population had
also received another non-TNFi biologic therapy; ] of patients receiving ozanimod had prior
exposure to vedolizumab.

Table 26: Summary of TNFi subgroup data in studies included in NMAs

TNFi-naive patients TNFi-experienced patients
Trials Prior Biologics | TNFinon- | TNFinon- TNFi- -
. TNFi-failure
exposed failure exposed
TRUENORTH UST, VEDO, TNFi Available NR Available NR
TOUCHSTONE | UST, VEDO, TNFi NR NR NR NR
ULTRA 22 TNFi (excluding . .
ADA) Available Available
GEMINI 1 TNFi Available NR NR Available
Motoya 2019 TNFi Available NR Available NR
VARSITY TNFi (excluding Available NR Available NR
ADA)

VISIBLE 1 TNFi Available NR Available NR
UNIFI® VEDO, TNFi Available Available NR Available
Study TNFi . .
A3921063 Available NR Available NR
OCTAVE 1 TNFi Available Available Available Available
OCTAVE 2 TNFi Available Available Available Available
OCTAVE TNFi . .
SUSTAIN NR Available NR Available

aAll TNFi-exposed patients were TNFi-failures. °Subgroups were defined according to treatment failure with any
biologic agent.

Abbreviations: ADA: adalimumab; NR: not reported; TNFi: tumour necrosis factor alpha inhibitor; UST:
ustekinumab; VEDO: vedolizumab.

Baseline characteristics

Baseline characteristics of patients in entering the induction and maintenance period of the studies
included in the NMA are provided in Appendix B.4.1. Baseline characteristics were sparsely reported
for the maintenance periods of trials however, where reported, characteristics were broadly similar
across trials in terms of mean age, the proportion of males and the mean Mayo score. Of note, CRP
levels were found to vary across trials ranging from 3.2—-142.98 mg/L at induction and 0.7-35.8 mg/L
at maintenance. Similarly, years since UC diagnosis varied across trials, ranging from 4.0-14.6
years at induction and 5.4-8.7 years at maintenance. Disease extent varied across trials, with the
proportion of patients with left sided colitis ranging from 15.0—-63.0% at induction and 30.6—69.2% at
maintenance, whilst the proportion of patients with extensive disease varied by 6.6—-80.8% and 11.2—
68.3% at induction and maintenance, respectively. Use of concomitant steroids ranged from 25.0—
100.0% at induction and 28.2-58% at maintenance. Likewise, the proportion of patients who were
naive to TNFis or other biologics was also variable, ranging from 19.0—-100% at induction and 30.4—
51.3% maintenance. This was partially due to the eligibility criteria of early UC trials restricting the
patient population to those who are TNFi-naive. Previous NMAs in UC have highlighted similar
differences in patient baseline characteristics as a potential source of heterogeneity between

trials. 150, 151
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It is not clear whether CRP levels, years since diagnosis, disease extent, or use of concomitant
steroids are treatment effect modifiers and thus whether these differences would impact the results.
Differences in the proportion of patients with TNFi experience are not a source of bias, as separate
analyses were explored by prior TNFi experience. Several baseline characteristics were not reported
across trials, including moderate UC status at baseline, and thus the extent to which differences in
these characteristics may impact the NMA results is unclear.

Outcomes

The availability of data for key outcomes of interest for the NMA (clinical response and clinical
remission) in the TNFi-naive and experienced population are summarised in Table 27 and Table 28
for the induction and maintenance period, respectively.

Several studies investigating TNFis, including infliximab and golimumab, included only TNFi-naive
populations. However, as outlined in Section B.1.1, TNFis are not relevant comparators in the TNFi-
experienced population in this appraisal. Of the 17 induction trials, all trials reported some relevant
data for the NMAs by TNFi subgroup status. Likewise, of the 11 maintenance trials, all trials reported
some relevant data by TNFi subgroups. Of note, clinical response and remission data during the
induction period were not available for TNFi subgroups for OCTAVE 1 and OCTAVE 2 trials.
Instead, available subgroup data for pooled OCTAVE 1 + OCTAVE 2 was leveraged. Certain studies
only reported on clinical remission data instead of both response and remission in the TNFi
subgroups (Study A3921063, VARSITY, VISIBLE 1). By leveraging an ordinal response-remission
NMA, these studies were retained in analyses.

It should be noted that, where possible, comparisons were explored against all comparators in both
the TNFi-naive and TNFi-subgroups. However, as noted in Section B.1.1 only TNFis and
vedolizumab are relevant comparators in the TNFi-naive population and only ustekinumab and
vedolizumab are relevant comparators in the TNFi-experienced population and therefore relevant for
the decision problem.

Table 27: Trials included in induction period NMAs of clinical response and clinical remission

. Clinical response Clinical remission
Trial name = =
TNFi-naive | TNFi-experienced | TNFi-naive | TNFi-experienced
TRUE NORTH'32 v v v v
TOUCHSTONE'33 x x x x
ULTRA 1134 v x 4 x
ULTRA 233 v v v v
Suzuki 2014135 v x v x
PURSUIT-SC 36 v x v x
ACT 1'% v x v x
ACT 2'%3 v x v x
Jiang 20153 v x 4 x
Kobayashi 20164 v x 4 x
GEMINI 124 v v v v
VARSITY ™! v v v v
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Motoya 201943 v v v v
UNIF|144 4 v v v
Study A3921063'4% 4 v x x
OCTAVE 1'% x x x x
OCTAVE 2% x x x x
OCTAVE 1 + 2192

Table 28: Trials included in maintenance period NMAs of clinical response and clinical
remission

. Clinical Response Clinical Remission
Trial name
TNFi-naive TNFi-experienced | TNFi-naive | TNFi-experienced
TRUE NORTH v v v v
ULTRA 2 v v v v
Suzuki 2014 v x v x
PURSUIT-M v x v x
PURSUIT-J v x v x
ACT 1 v x v x
GEMINI 1 v v v v
VISIBLE 1 x x v v
VARSITY x x v v
Motoya 2019 v v v v
UNIFI v v v v
OCTAVE SUSTAIN v v v v

Outcome definitions

In TRUENORTH, the two main efficacy outcomes (clinical response and clinical remission) were
assessed using the 3-component Mayo score. To align with other trials that reported outcomes
based on the 4-component Mayo score (which includes an additional PGA subscore) and hence
reduce heterogeneity in the NMA, data from the analyses using the 4-compoment Mayo score from
the TRUENORTH trial were used in the base case NMAs (See Section B.2.6.1.3). A separate
sensitivity analysis was conducted to explore the influence of the 3-component TRUENORTH data
on NMA findings (Section Section B.3.8).

The majority of trials defined endoscopy subscores on local readings, however TRUENORTH,
TOUCHSTONE, VISIBLE 1, VARSITY and the three OCTAVE trials read the scores centrally.
Differences in how endoscopic scores are read between trials (local vs central) is an additional
source of heterogeneity when comparing results across trials. Centralised readings promote
objectivity by being independent, having lower variability and reduce the placebo response rate and
as such are recognised as being an important aspect in improving standards of clinical trials in
IBD.'®3 This has been highlighted for example when results of local endoscopic scoring in the
OCTAVE trial were reported and led to higher clinical remission scores when compared to the
centrally read scores.'? The definitions of clinical remission and clinical response were generally
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consistent across trials and aligned with the 4-component definitions from TRUENORTH (Table 29
and Table 30). Any studies which based the definition using a score other than the Mayo clinic score
were excluded from the analyses of the relevant outcome, in order to avoid introducing
heterogeneity attributable to using an entirely different scale to assess an outcome. This approach is
consistent with previous NMAs. As a result, Probert et al. 2003 and Sands et al. 2001 were excluded
from the NMAs for using the UC Symptom and the modified Truelove and Witts scoring systems,

respectively.130.67

Table 29: Summary of trial definitions of clinical remission

Clinical Remission Definition

Trials Using Definition in NMAs

Complete Mayo score of <2 points with no
individual subscore >1 point

TRUENORTH, TOUCHSTONE, ULTRA 1, ULTRA 2,
SERENE-UC, Suzuki 2014, PURSUIT-SC, PURSUIT-M,
PURSUIT-J, ACT 1, ACT 2, Jiang 2015, Kobayashi 2016,
GEMINI 1, VARSITY, VISIBLE 1, Motoya 2019, UNIFI,
Study A3921063

Complete Mayo score of <2 points with no
individual subscore >1 point and a rectal
bleeding subscore of 0

OCTAVE 1, OCTAVE 2, OCTAVE SUSTAIN

Rectal bleeding subscore = 0, stool
frequency subscore <1 (and a decrease of
=1 point from the baseline stool frequency
subscore), and endoscopy subscore <1

TRUENORTH (sensitivity analysis)

Ulcerative colitis symptom score <2

Probert 20032

aTrial was excluded from NMAs.

Table 30: Summary of trial definitions of clinical response

Definition

Trials Using Definition

Decrease of 23 points and 230% in the
complete Mayo score

UC-SUCCESS

Decrease of 23 points and 230% in the
complete Mayo score and either an absolute
rectal bleeding subscore of <1 point or a 21
point decrease in the rectal bleeding subscore

TRUENORTH, TOUCHSTONE, ULTRA 1, ULTRA 2,
SERENE-UC, Suzuki 2014, PURSUIT-SC,
PURSUIT-M, PURSUIT-J, ACT 1, ACT 2, Jiang
2015, Kobayashi 2016, GEMINI 1, VISIBLE 1,
Motoya 2019, UNIFI, Study A3921063, OCTAVE 1,
OCTAVE 2, OCTAVE SUSTAIN

Decrease of 22 point and 225% in the partial
Mayo score (excludes endoscopy subscore)
and either an absolute rectal bleeding subscore
of <1 or a 21 point decrease in the rectal
bleeding subscore

VARSITY

Decrease of 22 points and 235% in the 9-point
Mayo and either an absolute rectal bleeding
subscore of <1 point or a 21 point decrease in
the rectal bleeding subscore

TRUENORTH

Modified Truelove and Witts score of <10 and a
5-point reduction compared with baseline

Sands 20012

aTrial was excluded from NMAs.

Availability of common comparators
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All trials included a common comparator with another trial in the network, with the exception of
SERENE-UC,'?° which compared an approved dose of adalimumab against an unapproved dose.
SERENE-UC was therefore excluded from the NMA.

B.2.8.4 NMA methodology

The NMA was conducted using a Bayesian framework. Placebo was the chosen reference treatment
for all analyses, given its presence as the anchor treatment across almost all included studies.
Separate analyses were performed for the TNFi-naive and TNFi-experienced populations, due to
expected differences in clinical efficacy associated with prior treatment, in line with previous NMA
publications in UC. Likewise, separate analyses were performed for studies reporting data at the
induction (6—14 weeks) and maintenance (52-60 weeks) periods. Individual doses of the same
active agent that had the same method of administration (e.g. infliximab 5 mg/kg and infliximab 10
mg/kg but not vedolizumab 300 mg and vedolizumab 108 mg SC) were pooled in the base case to
increase the available data for each comparator and average the treatment effects observed
between different regimens of the same treatment. A summary of the doses pooled in the base case
NMA is provided in Table 31 below. A sensitivity analysis was performed using unpooled doses, the
results of which are presented in Section B.2.8.5.3.

Table 31: Summary of dose pooling in the induction and maintenance period of the base case
NMAs

Period Treatment Administration Dose(s)
Induction Ozanimod Oral e 1mg OD
Golimumab SC e 200/100 mg
Adalimumab SC e 160/80/40 mg Q2W
Infliximab IV (pooled) e 5mgl/kg
e 10 mg/kg
Tofacitinib Oral e 10 mg BID
Vedolizumab A e 300 mg
Ustekinumab IV (pooled) e 130 mg
e 6 mg/kg
Maintenance Ozanimod Oral e 1mg OD
Infliximab pooled IV (pooled) e 5mglkg
e 10 mg/kg
Adalimumab SC e 40 mg Q2W
Golimumab SC (pooled) ¢ 100 mg Q4W
e 50 mg Q4W
Tofacitinib Oral (pooled) e 10 mg BID
e 5mgBID
Vedolizumab IV (pooled) e 300 mg Q4W
e 300 mg Q8W
SC e 108 mg Q2W
Ustekinumab IV (pooled) e 90 mg Q12W
e 90 mg Q8W
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Abbreviations: BID: twice daily; IV: intravenous; OD: once daily; Q4W: every 4 weeks; Q8W: every 8 weeks: Q12W:
every 12 weeks; SC: subcutaneous.

Network diagrams were drawn to visualise the evidence base for each analysis (Section B.2.8.5). In
these figures, lines that connect nodes signify the presence of one or more RCTs that directly
compare treatments, with the thickness of each line reflecting the number of RCTs informing the
comparison; thicker lines signify more RCTs comparing treatments. Treatments populated entirely
with zero events were dropped from networks of evidence, although this was not required for any of
the primary analyses.

An ordinal model with a probit link was used to assess clinical response and clinical remission as it
allowed the correlation between the two outcomes to be taken into account, given they were both
assessed using the Mayo score, with remission representing a stricter level of response (see Table
10). Use of a probit model is in line with the recommendation given in TSD2 for such ordered
outcomes.'* Precedence for ordinal probit modelling approach has also been established in
previous UC NMAs, being leveraged by the recent ICER UC evidence report as well as the
assessment group for TA329.35 155 |n all cases, outcomes were transformed to odds ratios to
facilitate clinical interpretation of findings, consistent with the standard outcome reporting method
used by clinical trials in UC as well as previous NMAs conducted by evidence review groups.

All NMAs were performed using R (R Core Team, Vienna, Austria) and Just Another Gibbs Sampler
(JAGS), based on the code outlined in the NICE Evidence Synthesis Decision Support Unit (DSU)
Technical Support Document (TSD) Series. The JAGS code used in all NMA models explored can
be found in Appendix B.4.2.

Outcome measures

Pairwise comparisons of interventions estimated from NMAs are presented through forest plots that
report pairwise OR with 95% credible intervals (Crl). Statements regarding treatment differences are
primarily informed by pairwise differences in effect estimates, with “statistically significant”
conclusions derived from overlap of pairwise credible intervals with unity (i.e., no difference) (Section
B.2.8.5).

Model effects

Fixed effect and random effects models were explored for each individual network. The preferred
model was chosen based on a combination of statistical and clinical considerations. From a
statistical standpoint, lower deviance information criteria (DIC) and residual deviance (ResDev) were
favoured as outlined in NICE TSD 3.'% However, due to the heterogeneity identified in Section
B.2.8.3, random effects models were likely to have better clinical validity. As a result, random effects
models were favoured by default, with a fixed effect model only being selected when estimates
lacked face validity, to ensure that models were not generating conclusions contrary to the direct
evidence observed in the clinical trials informing the network (such as in cases where the efficacy
results of patients receiving the intervention were considered comparable to placebo in the random
effects model).

This was also accompanied by an inspection of the networks of evidence available for each
outcome; outcomes informed primarily by single-study connections can generate underpowered
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between-trial heterogeneity in the random effects models, potentially making fixed effect more
suitable.'® The model selection rationale (fixed effects versus random effects) for each individual
network is provided in Section B.2.8.5.

Model convergence

All analyses were performed using four unique sets of starting values and were based on burn-in
and sampling durations of 20,000 iterations or more, with additional samples taken to achieve
convergence when necessary. Convergence was monitored quantitatively using the latest
implementation Gelman-Rubin diagnostic (Rhat) based on four chains.'” This new implementation
captured non-convergence from stationary but non-overlapping chains, over-lapping non-stationary
chains, chains with heavy tails, and chains with different variance. Samples were considered to have
converged if Rhat was equal to or less than 1.05. After convergence had been reached, concerns
turned to whether there were sufficient independent samples for stable estimates. The newest
version of effective sample size (ESS) and Monte Carlo standard error (MCSE) estimation were
used to ensure sufficient post-convergence samples were taken to support inference.'®” If the rank-
normalised effective sample size was greater than 400 (i.e., 100 per chain) then samples were taken
to ensure that MCSE was small enough to allow for stable estimates to at least one decimal place.'’
All assessments of ESS and MCSE were made for each parameter that is reported.

Model priors

Vague prior distributions that assume no pre-existing information were assigned for the treatment
effects, trial baselines, common regression terms (), and between-study variance in all primary
analyses (Table 32).

Table 32: Default model priors used across analyses

Parameter Prior Distribution
Baselines, models (mu) dnorm(0, 0.0001)
Basic parameters (d) dnorm(0,0.0001)
Between-trial variation (sd) dunif(0,2)
Meta-regression coefficient (B) dnorm(0,0.0001)
Ordinal category cut-points (z) dunif(0,3)

Model thinning

Across outcomes, models incorporated thinning such that 10,000 iterations of each parameter would
be saved. For example, a model using 20,000 iterations given four independent chains would keep
every eighth iteration. Thinned samples are still required to pass the same convergence diagnostics
outlined above. This was done to accommodate the incorporation of NMA data into probabilistic
sensitivity analyses in the cost-effectiveness analysis economic model, which requires a consistent
amount of convergence diagnosis and output analysis (CODA) across outcomes.

Treat-through trial data re-calculations

As described in Section B.2.8.3, studies with a maintenance period were a mix of treat-through and
re-randomised designs. To account for this heterogeneity in trial design, adjustments were
considered for the maintenance treat-through data from the ACT 1, ULTRA 2, Suzuki 2014, and
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VARSITY trials to better align with what would be observed in a re-randomised trial of similar design.
This approach was consistent with that taken in TA547 and the ERG ‘maintenance only’ scenario in
TAB33." 88 As the majority of re-randomised trials only permitted enrolment of induction period
responders in the maintenance period, for treat-through trials with available data for sustained
clinical responders/remitters (i.e. response/remission amongst induction responders), the data were
directly imputed into the treat-through to re-randomised analyses. In a case where these data were
not available, the sustained response/remission rate was estimated by multiplying the total number
of induction period responders in the trial by the proportion of sustained responders/remitters out of
the total responders/remitters in the placebo arm of an alternative trial of the same active treatment
included in the NMA. All the treat-through trials excluding VARSITY were adjusted. VARSTIY was
not adjusted as sustained clinical response data were unavailable for sustained clinical responders
or remitters among induction responders in the TNFi subgroup populations and imputation of these
values was not feasible since the trial was head-to-head. As a result, VARSITY was not included in
the base case analysis. Full details of the calculations performed for individual trials are presented in
Appendix B.4.1.

Assessment of consistency

An assumption underlying NMAs is that the analysed network is consistent, meaning that there is no
evidence of disagreement between the direct and indirect evidence being combined. An unrelated
mean effects model (i.e., an inconsistency model) was used to test for inconsistency for key
outcomes (clinical response and clinical remission). Similar posterior deviances between
consistency and inconsistency models were observed across all outcomes (Appendix B.4.2). In
addition, across all outcomes, there was significant overlap of the pairwise conclusions derived by
the consistency and inconsistency models. Therefore, no evidence of significant inconsistency was
observed.

Sensitivity analysis

In addition to the primary analytical framework described above, sensitivity analyses were conducted
to explore the effect of various assumptions regarding analyses and the data contained within, and
to evaluate the influence of potential sources of heterogeneity described in Section B.2.8.3.

B.2.8.5 NMA results
B.2.8.5.1 TNFi-naive population

Induction period

The network for clinical response and clinical remission during the induction period for the TNFi
naive population is displayed in Figure 31. In total, 15 studies were included in the analysis. All
interventions were assessed in one or more placebo-controlled studies, with some studies

evaluating multiple doses of the same TNFi as well as a single head-to-head study (VARSITY).

Inspection of model fit statistics according to Table 33 suggested that the random effects model was
associated with an improved fit relative to other models, given the residual deviance was lower than
the fixed effect model and the posterior SD was reasonable. Although the deviance information
criterion (DIC) was slightly (<5 points) larger in the random effects model, clinical heterogeneity,
highlighted in Section B.2.8, favours the random effects model. Therefore, primary results for clinical
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response and remission during the induction period for the TNFi-naive population were derived from
the random effects model. An assessment of inconsistency determined there to be little evidence of
inconsistency between direct and indirect estimates for either model (Appendix D.4.2).

Table 33: Model fit statistics for clinical response and remission at induction (TNFi-naive)

Diagnostic Fixed effect model Random effects model
DIC 122.98 124.39

ResDev (vs. 58 data points) 99.99 96.94

SD (95% Crl) NA 0.123 (0.007 to 0.364)

Abbreviations: Crl: credible interval; DIC: deviance information criterion; NA: not applicable; ResDev: residual

deviance; SD: between-trial heterogeneity.
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Figure 31: Network for clinical response and clinical remission at induction; TNFi-naive population®
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aNMA contains pooled infliximab and ustekinumab (Section B.2.8.4)

Footnote: Lines that connect nodes signify the presence of one or more RCTs that directly compare treatments, with the thickness of each line reflecting the number
of RCTs informing the comparison; thicker lines signify more RCTs comparing treatments.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.
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Clinical response and clinical remission

All active agents offered statistically significant improvement in clinical response over placebo
(Figure 32). No statistically significant differences were found between ozanimod and other active
therapies, however, point estimates were found to trend in favour of ozanimod versus adalimumab,
golimumab, tofacitinib and ustekinumab.

The network for clinical response and remission during the induction period for the TNFi-naive
population is displayed in Figure 31. All active agents offered statistically significant improvement in
clinical remission over placebo (Figure 33). No statistically significant differences were found
between ozanimod and other active therapies, however, point estimates trended in favour of
ozanimod versus adalimumab, golimumab, tofacitinib, and ustekinumab.
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Figure 32: Forest plot for clinical response at induction; TNFi-naive population (random
effects — preferred model

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus active
treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2

weeks; QD: once a day; SC: subcutaneous.
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Figure 33: Forest plot for clinical remission at induction; TNFi-naive population (random
effects — preferred model

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus
active treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical

significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2

weeks; QD: once a day; SC: subcutaneous.
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Maintenance period

The network for clinical response and clinical remission at maintenance in the TNFi-naive population
is displayed in Figure 34. In total, 11 studies were included in the analysis. All interventions were
assessed in one or more placebo-controlled studies, with some studies evaluating multiple doses of
the same TNFi. Multiple doses of the same treatment were pooled, however vedolizumab 108 mg
Q2W SC was considered separate to the vedolizumab IV owing to differing methods of
administration (Section B.2.8.4).

Inspection of model fit statistics according to Table 34 suggested that the fixed effect model was
associated with reasonable model fits in terms of DIC and residual deviance. The random effects
model, however, did not converge. Therefore, primary results for clinical response and remission
during the maintenance period for the TNFi-naive population were derived from the fixed effect
model. An assessment of inconsistency was not possible due to the inconsistency model failing to
converge (Appendix D.4.2). However, given other analyses had no indications of inconsistency, it
was considered unlikely that inconsistency would be present in the maintenance TNFi-naive
network.

Table 34: Model fit statistics for clinical response and remission at maintenance (TNFi-naive)

Diagnostic Fixed effect model Random effects model
DIC 113.15 DNC
ResDev (vs. 43 data points) 93.47 DNC
SD (95% Crl) NA DNC

Abbreviations: Crl: credible interval; DIC: deviance information criterion; DNC: did not converge; NA: not applicable;
ResDev: residual deviance; SD: between-trial heterogeneity.
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Figure 34: Network for clinical response and clinical remission at maintenance; TNFi-naive population?
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aNMA contains pooled tofacitinib, vedolizumab, infliximab, golimumab and ustekinumab (Section B.2.8.4)
Footnote: Lines that connect nodes signify the presence of one or more RCTs that directly compare treatments, with the thickness of each line reflecting the
number of RCTs informing the comparison; thicker lines signify more RCTs comparing treatments.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; Q4W: every 4 weeks; Q8W: every 8 weeks; Q12W: every 12
weeks; SC: subcutaneous; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.
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Clinical response and clinical remission

All active agents offered a statistically significant improvement in clinical response over placebo in
the maintenance period (Figure 35). Point estimates trended in favour of ozanimod versus
adalimumab. However, tofacitinib, and vedolizumab were found to be statistically superior to
ozanimod. Ozanimod demonstrated comparable efficacy to all other active agents.

The network for clinical remission at maintenance in the TNFi-naive population is displayed in Figure
34. All active agents offered statistically significant improvements in clinical remission compared to
placebo in the maintenance period (Figure 36). Ozanimod demonstrated comparable efficacy to
golimumab and ustekinumab and point estimates trended in favour of ozanimod versus infliximab
and adalimumab. Tofacitinib and vedolizumab were found to be statistically superior to ozanimod.
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Figure 35: Forrest plot for clinical response at maintenance; TNFi-naive population (fixed
effects — preferred model

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus active
treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2
weeks; QD: once a day; SC: subcutaneous.
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Figure 36: Forrest plot for clinical remission at maintenance; TNFi-naive population

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus active
treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2

weeks; QD: once a day; SC: subcutaneous.
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B.2.8.5.2 TNFi-experienced population

Induction period

The network for clinical response and remission during the induction period for the TNFi-experienced
population is displayed in Figure 37. In total, 8 studies were included in the analysis. Data for the
TNFi-experienced analyses were sparser than those in the TNFi-naive population since all data
were retrieved from the TNFi-experienced subgroup in available mixed population trials. Of note, no
data were available for golimumab and infliximab, since these treatments were studied in entirely
TNFi-naive populations. Of the remaining treatments, all were assessed in one or more placebo-
controlled studies, with some studies evaluating multiple doses of the same TNFi as well as a single
head-to-head study (VARSITY)."58

Inspection of model fit statistics suggested that both models had similar fit (Table 35). Residual
deviance was lower and the DIC was slightly (<5 points) lower in the random effects model,
however, the posterior SD was highly uncertain in the random effects model. Although clinical
heterogeneity highlighted in Section B.2.8, favours the random effects model the spare network
structure meant the random effects model was highly uncertain leading to an underpowered SD,
wherein all treatments were considered comparable to one-another and the upper bound on the
pairwise 95% Crl for the odds ratios exceeded 100 in some comparisons. Therefore, primary results
for clinical response and remission during the induction period for the TNFi-experienced population
were derived from the fixed effect model. An assessment of inconsistency determined there to be
little evidence of inconsistency between direct and indirect estimates for either model (Appendix
D.4.2).

Table 35: Model fit statistics for clinical response and remission at induction (TNFi-
experienced)

Diagnostic Fixed effect model Random effects model
DIC 67.33 67.10

ResDev (vs. 30 data points) 53.50 50.05

SD (95% Cirl) NA 0.389 (0.036 to 1.549)

Abbreviations: Crl: credible interval; DIC: deviance information criterion; NA: not applicable; ResDev: residual

deviance; SD: between-trial heterogeneity.
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Figure 37: Network for clinical response and remission at induction; TNFi experienced population?
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Footnote: Lines that connect nodes signify the presence of one or more RCTs that directly compare treatments, with the thickness of each line reflecting the
number of RCTs informing the comparison; thicker lines signify more RCTs comparing treatments.
Abbreviations: ADA: adalimumab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.
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Clinical response and clinical remission

All active agents except for adalimumab offered a statistically significant improvement in clinical
response over placebo (Figure 38). No statistically significant differences were found between
ozanimod and other active therapies apart from adalimumab, where ozanimod was statistically
superior. Point estimates trended in favour of ozanimod versus adalimumab, vedolizumab, and
ustekinumab.

The network for clinical response and remission during the induction period for the TNFi-experienced
population is displayed in Figure 37. All active agents except for adalimumab offered statistically
significant improvement in clinical remission over placebo (Figure 39). No statistically significant
differences were found between ozanimod and other active therapies apart from adalimumab, where
ozanimod was statistically superior. Point estimates trended in favour of ozanimod versus
adalimumab, vedolizumab and ustekinumab.
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Figure 38: Forrest plots for clinical response at induction; TNFi experienced population (fixed
effects — preferred model

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus active
treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2

weeks; QD: once a day; SC: subcutaneous.
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Figure 39: Forrest plots for clinical remission at induction; TNFi experienced population

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod versus active
treatments. Treatments are sorted by descending median odds ratios. Bold values indicate statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo; Q2W: every 2

weeks; QD: once a day; SC: subcutaneous.
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Maintenance period

The network for clinical response and remission at maintenance in the TNFi-experienced population
is presented in Figure 40. As in the induction analyses, data for the TNFi-experienced maintenance
analyses were sparser than those in the TNFi-naive population since all data were retrieved from the
TNFi-experienced subgroup in available mixed population trials. Similarly, no data were available for
golimumab and infliximab as these treatments were studied in entirely TNFi-naive populations. In
total 7 studies were included in the analysis.

Inspection of model fit statistics according to suggested that the fixed effect model was associated
with reasonable model fits in terms of DIC and residual deviance (Table 36). Random effects model,
however, did not converge. Therefore, primary results for clinical response and remission during the
maintenance period for the TNFi-experienced population were derived from the fixed effect model.
An assessment of inconsistency determined there to be little evidence of inconsistency between
direct and indirect estimates for the fixed effect model, while a random effects inconsistency model
failed to converge (Appendix D.4.2).

Table 36: Model fit statistics for clinical response and remission at maintenance (TNFi-
experienced)

Diagnostic Fixed effect model Random effects model
DIC 57.25 DNC
ResDev (vs. 43 data points) 42.88 DNC
SD (95% Cirl) NA DNC

Abbreviations: Crl: credible interval; DIC: deviance information criterion; DNC: did not converge; NA: not applicable;
ResDev: residual deviance; SD: between-trial heterogeneity; vs: versus
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Figure 40: Network for clinical response and remission at maintenance; TNFi-experienced population?

TOF

— [ocTave susTam

v

ust VSBET]

VEDO 108 SC

aNMA contains pooled tofacitinib, vedolizumab and ustekinumab (Section B.2.8.4)

Footnote: Lines that connect nodes signify the presence of one or more RCTs that directly compare treatments, with the thickness of each line reflecting the
number of RCTs informing the comparison; thicker lines signify more RCTs comparing treatments.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; Q4W: every 4 weeks; Q8W: every 8 weeks; Q12W: every 12
weeks; SC: subcutaneous; TOF: tofacitinib; UST: ustekinumab; VDZ: vedolizumab.
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Clinical response and clinical remission

All active agents offered statistically significant improvement in clinical response over placebo in the
TNFi-experienced maintenance period (Figure 41). Ozanimod was comparable to all active agents.
Point estimates trended in favour of ozanimod versus ustekinumab and adalimumab.

The network for clinical response and remission at maintenance in the TNFi-experienced population
is presented in Figure 40. All active agents offered statistically significant improvement in clinical
remission over placebo in the TNFi-experienced population in the maintenance period (Figure 42).
Ozanimod was comparable to all active agents, however, point estimates trended in favour of
ozanimod versus ustekinumab and adalimumab.
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Figure 41: Forrest plot for clinical response at maintenance; TNFi-experienced
population (fixed effects — preferred model

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod
versus active treatments. Treatments are sorted by descending median odds ratios. Bold values indicate
statistical significance.
Abbreviations: Crl: credible interval; OR: odds ratio.
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Figure 42: Clinical remission at maintenance; TNFi-experienced population
a)

b)

Forest plots displaying a) odds ratios of active treatments versus placebo and b) odds ratios of ozanimod
versus active treatments. Treatments are sorted by descending median odds ratios. Bold values indicate

statistical significance.
Abbreviations: BID: twice a day; Crl: credible interval; IV: intravenous; OR: odds ratio; PBO: placebo;

Q2W: every 2 weeks; QD: once a day; SC: subcutaneous.
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B.2.8.5.3 Sensitivity analyses

The conclusions of the sensitivity analyses to explore the effect of various assumptions used
in the model as well as the influence of potential sources of heterogeneity (Section B.2.8.3),
are presented below. The sensitivity analyses were performed on the primary outcomes of
the NMA (clinical response and clinical remission). Overall, conclusions were unchanged
relative to the base case, demonstrating the results of the NMA to be robust. The results of
the sensitivity analysis are provided in Appendix B.4.5.

Unpooled doses

A sensitivity analyses was performed which did not assume dose pooling of the same active
treatment if it had the same method of administration (Section B.2.8.4). In general, the
results of the sensitivity analysis were aligned with the base case analyses (Appendix B.4.5).

Exclusion of treat-through trials

As discussed in Section B.2.8.2, owing to the heterogeneity in maintenance phase design
(re-randomised design versus treat-through) a sensitivity analysis was performed where the
re-calculated treat-through data were excluded from the maintenance results. The results of
the sensitivity analysis can be found in Appendix B.4.5. While the analysis rendered
comparisons versus adalimumab and infliximab in the maintenance period impossible,
comparisons versus the remaining treatments were unaffected by the change with
conclusions being identical to the base case. This confirmed that adjustments made did not
affect the re-randomised treatments available, such as tofacitinib, vedolizumab, golimumab,
and ustekinumab.

TRUENORTH 3-component Mayo scores

As described in Section B.2.8.2, to align with other trials, data from the TRUENORTH
sensitivity analysis using the 4-component Mayo score was used in the base case NMAs. A
separate sensitivity analysis was conducted to explore the influence of using the 3-
component TRUENORTH data on NMA findings the results of which are presented
Appendix B.4.5. The results of the sensitivity analyses were in agreement with the base case
analyses.

Exclusion of Asian trials

As discussed in Section B.2.8.2, due to several of the included trials restricting recruitment to
an entirely Asian population, a sensitivity analysis was performed in which Asian trials were
excluded. Exclusion of trials with entirely Asian populations resulted in sparser networks and
less data available on adalimumab, golimumab, and vedolizumab. Results were similar to
the pooled dose base case NMAs with no changes to conclusions (Appendix B.4.5).

Inclusion of TOUCHSTONE in TNFi-naive analysis

TOUCHSTONE reported no TNFi-naive or TNFi-experienced subgroup data and therefore
was not included in the base case NMA analysis (Section B.2.8.3). However, as to 82% of
patients in TOUCHSTONE were TNFi-naive, a sensitivity analysis was was conducted to
explore the effect of including the trial in the TNFi-naive induction analyses. Inclusion of the
mixed TOUCHSTONE induction trial data introduced some heterogeneity to the network
since 18% of patients in the trial were not TNFi-naive. Despite this, conclusions made versus
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ozanimod in the induction period in the sensitivity analyses were unchanged relative to the
base case, demonstrating consistency of ozanimod’s treatment effect when considering
Phase Il data despite the potential heterogeneity introduced (Appendix B.4.5).

B.2.8.6 Uncertainties in the indirect and mixed treatment comparisons

As outlined in Section B.2.8.6, a thorough exploration of the various sources of
heterogeneity within the trials included in the NMA was conducted to evaluate the potential
influence on NMA results. Several key areas of heterogeneity were identified including trial
design, definitions of the included subgroups, baseline characteristics and outcome
availability and definitions.

Only reported study characteristics and baseline prognostic factors that were consistently
reported across the relevant data sources could be considered in the feasibility assessment.
Consequently, potential effect modifiers that were not consistently reported could not be
accounted for in the analyses. The benefit of conducting an NMA based off randomised-
stratified RCT data is that randomisation is retained and only treatment-effect modifying
variables are of concern.

A number of steps were taken to reduce heterogeneity in the NMA, including restriction of
eligible studies based on induction/maintenance length, statistical adjustment to treat-
through trials to align with the data presented in re-randomised trials, and use of the 4-
component Mayo data from TRUENORTH for alignment with other trials. Separate analyses
were conducted in TNFi-naive and TNFi-experienced patients, in line with all major previous
NMAs in UC. In addition, several sensitivity analyses were conducted to control for the
remaining key areas of heterogeneity. The sensitivity analyses showed that the results of the
NMA to be robust to uncertainty.

Whilst there was some heterogeneity between baseline characteristics across trials, it was
uncertain whether these characteristics represented treatment effect modifiers. As an
adjusted NMA may introduce additional bias, a standard NMA was used in line with
recommendations in NICE DSU TSD18 and the approaches taken in all previous NMAs in
UC." 88,159 The decision to use a standard NMA in the base-case was further supported by
the results of the sensitivity analyses which revealed the base-case results were robust to
uncertainty and therefore supported the view that heterogeneities identified in the NMA were
not likely to be treatment effect modifiers. Overall, a conservative approach to trial and data
inclusion was taken to limit the influence of the heterogeneity described throughout.

Overall, the NMA found that ozanimod had similar efficacy in terms of clinical remission and
clinical response in both the induction and maintenance period in TNFi-naive and TNFi-
experienced subgroups. These results were also consistent across a variety of sensitivity
analyses exploring uncertainties in the NMA.

B.2.8.7 Conclusions of the NMA

In the TNFi-naive subgroup, the NMA found no statistically significant differences between
ozanimod and the relevant comparators (infliximab, adalimumab, golimumab and
vedolizumab) for induction of clinical response and remission. At maintenance, ozanimod
was found to have comparable results for clinical remission and response to all relevant
comparators in the TNFi-naive subgroup, with the exception of IV vedolizumab.
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In the TNFi-experienced subgroup, no statistically significant differences were found
between ozanimod and the relevant comparators (vedolizumab and ustekinumab) for clinical
response and remission in induction or maintenance.

Overall, ozanimod was found to have comparable treatment efficacy in both clinical
response and clinical remission to the relevant comparators in both the induction and
maintenance period in the TNFi-naive and TNFi-experienced populations, respectively.
Uncertainties in the results of the NMA were assessed in several sensitivity analyses and the
results were found to be robust.

B.2.9 Adverse reactions

A summary of the safety data from TRUENORTH are presented below. Further safety data,
such as details of dose interruptions as well as TEAEs by system organ class, can be found
in Appendix K.

B.2.9.1 Safety summary

Treatment with ozanimod was well tolerated, with a similar overall incidence of TEAEs
observed during the induction period in patients treated with ozanimod and placebo in
Cohort 1 (40.1% versus 38.0%, respectively).* One death occurred in a patient in Cohort 2
during the induction period. This was considered to be unrelated to study drug by the
Investigator or Sponsor.*

In the maintenance period, the overall incidence of TEAEs were slightly higher in patients
randomised to maintenance with ozanimod compared to placebo (49.1% versus 36.6%,
respectively).* However, the rates of serious TEAEs and TEAEs leading to study
discontinuation were lower in patients randomised to ozanimod versus placebo. No deaths
occurred in the maintenance period.

The safety profile of ozanimod was consistent with the known safety profile of ozanimod in
MS and no unexpected AEs were observed.'% 161 |n line with clinical trials of ozanimod in
MS infections were the most common TEAEs by system organ class (Appendix K). Overall
ozanimod was found to have a tolerable safety profile with severe TEAEs occurring in [JJj of
patients in any treatment arm.

B.2.9.2 Treatment duration and exposure

In the induction period, the duration of exposure was comparable between the ozanimod
arm (Jj SD:+ [ weeks) and the placebo arm (i} SD:+ ] weeks). In the maintenance
period, the duration of exposure was higher in patients re-randomised to ozanimod (i}
SD:+ ] weeks) compared to those re-randomised to placebo (i SD:+ [ weeks).

B.2.9.3 Adverse events

The safety and tolerability of ozanimod was evaluated at Week 10 (end of the induction
period) and Week 52 (end of the maintenance period). The safety population consisted of all
patients who received at least 1 dose of the investigational drug. For the induction period, a
treatment-emergent adverse event (TEAE) was defined as any AE with date of first onset, or
date of worsening in severity, on or after the first dose of the induction period. Within the
maintenance period, a TEAE was defined as any AE with date of first onset, or date of
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worsening in severity, on or after the date of the first dose of the maintenance period. TEAEs
with onset after the date of the 90-day safety follow-up visit were excluded.

Summary of TEAEs

Overall, for ozanimod compared to placebo in the induction period, there was a similar
incidence of TEAEs (40.1% versus 38.0%), severe TEAEs (JJi] versus ), serious TEAEs
(Il versus ), suspected related serious TEAEs (JJJj versus ), TEAEs leading to
discontinuation (3.3% versus 3.2%) and TEAEs leading to interruption (JJl|j versus i) in
Cohort 1 (Table 37).# The most common TEAEs in the induction period, occurring in 23% in
any arm were anaemia, nasopharyngitis, and headache. Serious TEAEs included UC
exacerbation (occurring in =22 patients in either group), anaemia (occurring in 22 patients in
either group) and infection.

In the maintenance period the overall incidence of TEAEs (49.1% versus 36.6%) and
suspected related TEAEs (JJJij versus ) were higher in patients re-randomised to
ozanimod relative to those re-randomised to placebo (Table 37).# However, the incidence of
serious TEAEs (] versus [Jl]) and TEAEs leading to discontinuation (1.3% versus 2.6%)
were lower in patients re-randomised to ozanimod relative to those re-randomised to
placebo.* The most common TEAEs >3% in any arm were ALT increased, headache,
arthralgia, nasopharyngitis, and gamma-glutamyl transferase (GGT) increased. Serious
TEAESs occurring in 22 patients in either group were UC exacerbation, anaemia, and
appendicitis/complicated appendicitis (Table 37).
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Table 37: Overview of TEAEs in TRUENORTH (safety population)

Induction period Maintenance period
Patients with at least 1, n (%) Cohort 1 Cohort 2 Placebo Re-randomised patients
Ozanimod Placebo Ozanimod (N = 69) Ozanimod - Ozanimod -
(N =429) (N = 216) (N = 367) placebo (N = 227) Ozanimod (N = 230)
Any TEAE 172 (40.1) 82 (38.0) 146 (39.8) [ 83 (36.6) 113 (49.1)
Serious TEAE 17 (4.0) 7 (3.2) 23 (6.3) [ ] 18 (7.9) 12 (5.2)
Suspected related TEAE® e e e [ ] e e
TEAE leading to discontinuation 14 (3.3) 7 (3.2) 14 (3.8) | 6 (2.6) 3(1.3)
Most common TEAEs (>3% in any arm in the induction or maintenance period)
Anaemia 18 (4.2) 12 (5.6) 16 (4.4) e 4 (1.8) 3(1.3)
ALT increased 11 (2.6) 0 6 (1.6) | 1(0.4) 11 (4.8)
Headache 14 (3.3) 4 (1.9) 10 (2.7) | 1(0.4) 8 (3.5)
Arthralgia 10 (2.3) 3(1.4) 5 (1.4) e 6 (2.6) 7 (3.0)
Nasopharyngitis 15 (3.5) 3(1.4) 10 (2.7) e 4(1.8) 7 (3.0)
GGT increased 5(1.2) 0 6 (1.6) | 1(0.4) 7 (3.0)
Serious TEAS
UC exacerbation [ ] [ e [ [
Anaemia | | | | |
Infection 4(0.9) 1(0.5) 6 (1.6) e 4(1.8) 2(0.9)
Appendicitis/complicated appendicitis l - I - I
Infections
Nasopharyngitis 15 (3.5) 3(1.4) 10 (2.7) e 4 (1.8) 7 (3.0)
Upper respiratory tract infection 5(1.2) 1(0.5) 8 (2.2) e 4 (1.8) 2(0.9)
Herpes zoster infection 2 (0.5) 0 1(0.3) | 1(0.4) 5(2.2)

aAssessed as probably, possibly, or related to study drug by the investigator.

Note: Patients with multiple events reported for the same summary level are counted only once. Percentages are based upon the number of patients in the Safety population.

Abbreviations: AE: adverse event; GGT: gamma-glutamyl transferase increased; N: number of patients in trial arm; n: number of patients in category; TEAE: treatment-emergent adverse event.
Sources: TRUENORTH CSR: Table 42 and Table 14.3.1.1B.5 Sandborn 2021.4
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AEs of special interest (induction period)

Based on the understanding of the physiological roles of S1P modulators, special attention was
directed at assessing cardiac effects, hepatic effects, infections, lymphopenia, macular oedema,
malignancies, and pulmonary effects during TRUENORTH. During the induction period the
number of adverse events of special interest (AESI) were low. However, more AESIs that were
investigator-coded or sponsor-identified (marked with an asterisk in Table 38) occurred in
patients treated with ozanimod compared with placebo in Cohort 1 (JJlj versus [}, respectively).
The most frequently reported AESI in the randomised ozanimod group were hepatic effects
(including ] events of elevated liver enzymes, | events of increased ALT, || event of increased
aspartate aminotransferase, and | event of increased liver function test) and infection (including 3
events of herpes zoster) (Table 38).4 [} of the ] patients with AESIs in the ozanimod trial arm
consisted of Sponsor-identified events including serious infections (appendicitis, nasopharyngitis,
otitis externa, pyelonephritis, and vestibular neuronitis) and hepatic effects (transaminase
increased). The | AESI in the placebo arm was a Sponsor-identified event of serious infection
(bronchitis). As in the induction period the overall incidence of AESI was low, however AESIs
occurred slightly more frequently in patients re-randomised to ozanimod than patients re-
randomised to placebo (JJlj versus [, respectively). The most frequently reported AESIs were
infection, hepatic effects and malignancy. Infections occurred more frequently in patients re-
randomised to ozanimod. Investigator-identified infections in patients re-randomised to ozanimod
included [ events of herpes zoster and || event of C. difficile infection. There was || event
investigator-identified complicated appendicitis in a patient re-randomised to placebo.
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Table 38: Adverse events of special interest (safety population)

Induction period Maintenance period

AESI category? Cohort 1 Cohort 2 Re-randomised patients
Preferred term, n (%) Ozanimod Placebo Ozanimod I;"La:e:;t;)) Ozanimod - Ozanimod

(N = 429) (N = 216) (N = 367) Placebo (N =227) | — Ozanimod (N = 230)
Sl . R —
Cardiac
Bradycardia 2(0.5) 0 3(0.8) 0 0 0
Hepatic effects
Alanine aminotransferase increased e | [ | | [ ]
Infection
Herpes zoster* [ ] | [ | | e
Macular oedema 1(0.2) 0 1(0.3) 0 1(0.4)
Pulmonary
Dyspnoea N | | | |
Asthma ] | | | |
Malignancy
Basal cell carcinoma | | [ | |
Rectal adenocarcinoma | | | | |
Adenocarcinoma of the colon | | | | [
Breast cancer | | | | [
Vascular disorders
Hypertension 6(1.4) 0 7(1.9) 0 3(1.3) 4(1.7)
Hypertensive crisis 1(0.2) 0 0 0 1(0.4) 1(0.4)

*Asterisk denotes AESI identified by Sponsor review of TEAESs reports. 2 AESIs include bradycardia, heart conduction abnormalities (2nd degree and higher AV block), macular oedema,
malignancy, serious or opportunistic infection, pulmonary effects, and hepatic effects and have been adjudicated by the safety review team per the safety management plan. Sponsor
designated AESIs from AESI-Disposition CRF not categorised by the investigator will show up as 'Additional Event of Interest Defined by Sponsor'.
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Note: TEAEs were coded using MedDRA version 22.1. Patients with multiple events reported for the same summary level will be counted only once. Percentages are based upon the

number of patients in the Safety population.
Abbreviations: AE: adverse event; AESI: adverse events of special interest; AV: atrioventricular; CRF: case report form; MedDRA: Medical Dictionary for Regulatory Activities; N:

number of patients in trial arm; n: number of patients in category; TEAE: treatment-emergent adverse event.
Source: TRUENORTH CSR: Table 54 —55.5 Sandborn 2021.4
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Deaths

One death occurred in a patient in Cohort 2 during the induction period. The death was
considered to be unrelated to study drug by the Investigator or Sponsor. No other deaths were
recorded in any arm.*

B.2.10 Ongoing studies

The TRUENORTH and TOUCHSTONE trials are complete and no further trial readouts are
anticipated.

A Phase lll, multicentre, OLE trial (RPC01-202) evaluating the long-term safety and efficacy of
ozanimod in patients with moderately to severely active UC is ongoing. However, as the study
was single arm it is not anticipated to deliver any clinically relevant data to the decision problem.
The study included patients who had previously participated in either TRUENORTH including
both TNFi-naive and experienced patients (Section B.2.3.1) or had completed =1 year of the
open-label phase of TOUCHSTONE (Appendix J).

B.2.11 Innovation

Moderately to severely active UC is a debilitating disease associated with a high clinical burden.
Patients suffer troublesome and distressing symptoms such as increased stool frequency
requiring multiple bowel openings per day, bloody stools and faecal urgency. These symptoms
have a profound impact on patients’ HRQoL, psychological and emotional well-being. Whilst the
availability of biologics has resulted in improvements in disease management for patients, there
are still considerable limitations associated with the available treatments in both the TNFi-naive
and experienced populations.

Owing to the lifelong, chronic nature of the disease, patients often require long-term treatments.
Patients may fail to respond to existing treatments or subsequently lose their response over time;
approximately a third to a half of patients treated with a TNFi do not respond due to primary or
secondary non-response. ' 1% |n clinical practice there remains a high rate of incomplete or
non-response to UC medications, indicating a need for new therapeutic options.'%® As a result,
the availability of new therapeutics options were identified as an area of unmet need by an expert
group consensus in UC published in 2019.'% When an existing treatment fails to control disease,
fewer treatment options are available to patients before considering surgery. Due to surgery
being associated with a multitude of short- and long-term risks surgery is viewed as an
undesirable treatment option by most patients (Section B.1.3.2). A survey of 2,333 UC patients
from Denmark, Italy, the Netherlands, Spain, Switzerland and the UK, found that 86.6% of
patients would rather try a new UC drug than undergo surgery.>® Ozanimod, with this novel
mechanism of action, addresses this unmet need, providing patients a new therapeutic option to
treat symptoms and induce remission. Importantly, ozanimod has been demonstrated to be
efficacious in not only the TNF-naive population but also the TNFi-experienced population
(Section B.2.6.1), where there are fewer treatment options available and the disease often more
difficult to treat.

In addition, ozanimod satisfies the particular unmet need for a therapy with a convenient method
of administration and a tolerable safety profile. All available advanced therapies, excluding
tofacitinib, which is associated with significant safety concerns (Section B.1.3.4), are
administered either by IV or SC injection which can be viewed by patients as inconvenient and
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intrusive methods of administration.? 117 118 The availability of treatments with convenient
methods of administration are essential in a chronic disease such as UC where treatment is
highly individualised, depending on both patient preference and clinician judgement. A study in
298 patients with IBD showed that patients preferred oral administration over IV or SC injection
(91% versus 33% and 34%, respectively) and therefore the introduction of ozanimod would
provide patients with another highly-desired oral treatment option, without the safety risks
associated with tofacitinib.!'® Safety data from TRUENORH showed ozanimod has a tolerable
safety profile, with a similar overall incidence of TEAEs reported during the induction period for
both ozanimod and the placebo treatment arms (Section B.2.9). Similarly, withdrawals due to
AEs occurred in 3.3% and 1.3% of patients in the induction and maintenance period of
TRUENORTH, respectively, whereas withdrawals ranged from 0-9.7% in competitor therapies in
both induction and maintenance.* 140, 152, 162

The availability of oral treatment options is particularly important in the COVID-19 era as patients
do not need to regularly attend hospital for treatment administration. This has the benefit of both
reducing patient numbers in hospital (a priority goal during the COVID-19 era to reduce the risk
of infection) and minimising the time patients spend travelling and attending hospital
appointments, thus reducing the disease burden on patients.'?® A cross-sectional study of
patients enrolled at the IBD unit of a French hospital revealed that patients receiving infliximab
spent 6.5 hours away from home or work for each infliximab infusion.'®® These data show that
ozanimod satisfies the unmet need for a highly desired convenient oral treatment option with a
tolerable safety profile.

Finally, as ozanimod is a small molecule, unlike existing biologic therapies it is not associated
with the production of anti-drug antibodies (immunogenicity).'®® Immunogenicity issues
associated with biologics often leads to dose escalation, which is both expensive and leads to an
increased risk of AEs."%-112 Approximately 30% of patients taking TNFis receive dose escalation
after 12 months due to loss of response, rising to 50% after 3 years.''3-116 Additionally, an SLR
collecting RWE from 48 studies investigating interventions for the treatment of moderately to
severely active UC found 35% of patients receiving vedolizumab received dose escalation.”
Treatment with ozanimod is not anticipated to be associated with dose escalation beyond the
initial dose titration week, thus reducing both the risks of AEs and increased costs associated
with dose escalation.

Overall, ozanimod satisfies the clear unmet need amongst patients with moderately to severely
active UC for a novel treatment option with a convenient oral method of administration and a
tolerable safety profile.

B.2.12 Interpretation of clinical effectiveness and safety evidence

Principal findings from the clinical evidence base

In TRUENORTH, ozanimod 1 mg (the licensed dose) was effective at inducing clinical remission,
response and endoscopic improvement in the overall population, demonstrating statistically
significant improvements versus placebo.* '8 These results represent clinically meaningful
improvements in UC, with clinical response/remission linked to a reduced symptom burden in
patients and hence improved patient HRQoL and employment status due to reduced
abseentism.'?” Similarly, mucosal healing, which had a stricter definition in the TRUENORTH
study requiring improvements in both endoscopic and histologic healing, is associated with long-
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term remission of disease activity, decreased risk of surgery and improved HRQoL in UC
patients.23 53,80

The results of TRUENORTH further demonstrate that ozanimod is able to maintain clinical
remission in the longer term (one year), with a significantly higher proportion of patients
achieving durable clinical remission and maintenance of remission at Week 52.4 165 Maintenance
of remission is key to ensuring that patients do not relapse and therefore maintain their reduced
symptom burden and improved HRQoL achieved during induction.'?” Disease remission is linked
to better longer terms outcomes such as reduced risk of colectomy as well as potentially being
linked to a reduced risk of dysplasia and colorectal cancer as carcinogenesis is thought to be
promoted by the presence of chronic inflammation.®® Further to this, endoscopic improvement
(45.7% vs 26.4%, respectively; p<0.001), and mucosal healing (29.6% vs 14.1%, respectively;
p<0.001) were found to be significantly improved with ozanimod versus placebo at 52 weeks,
which as stated previously, are associated with long-term remission of disease activity. Long-
term remission of disease activity is associated with reduced absenteeism, improved
psychological and physical well-being as well as reduced resource utilitsation.5 23, 53, 80,126

Improvements in efficacy endpoints results for ozanimod compared to placebo were found to
translate directly to improvements in patients HRQoL.®> Improvements in patient HRQoL is
particularly important in chronic diseases such as UC where patients may experience symptoms
throughout the course of their life, and represents a key treatment aim for new treatments for
uc.

Furthermore, the TRUENORTH trial found ozanimod to have a tolerable safety profile which was
consistent with the known longer-term safety profile for ozanimod in MS and the expected AE
profile in patients with moderately to severely active UC (see Section B.2.9). No new safety
signals were observed.

These results were reflected in the TNFi-naive and experienced subgroups, however a slightly
lower proportions of patients achieved the efficacy endpoints in the TNFi-experienced population
versus the TNFi-naive (Section B.2.6.1). This was in line with clinical expectations, as typically
patients who have failed prior treatment have more severe and more difficult to treat disease.®
The efficacy of ozanimod in the TNFi-experienced population is key as there is unmet need in
these patients for an effective treatment option with a convenient oral method of administration
and tolerable safety profile (Section B.1.3.5).

No head-to-head evidence was available for ozanimod versus relevant comparators in UK
clinical practice. Therefore, an NMA based on clinical trials identified via an SLR was conducted.
Overall, the NMA found that ozanimod had similar efficacy to relevant comparators in terms of
clinical remission and clinical response in both the induction and maintenance period in TNFi-
naive and TNFi-experienced subgroups. These results were consistent across a variety of
sensitivity analyses (Section B.2.8.5) investigating potential areas of heterogeneity. These results
demonstrate that ozanimod, with its convenient oral method of administration provides patients
comparable treatment efficacy to relevant comparators which are administered either IV or via
SC, both of which can be viewed as inconvenient and intrusive methods of administration by
patients.’"” 118 This is of particular importance in chronic diseases such as UC where patient
preference plays a role in treatment choice.%® 190

Strengths and limitations of the clinical evidence base
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The evidence base informing this appraisal has been derived from a comprehensive clinical SLR
investigating the efficacy and safety of a variety of treatment options, including ozanimod, in
patients with moderately to severely active UC (see Section B.2.1). The SLR was conducted in
accordance with the Cochrane Handbook for Systematic Reviews of Interventions and reported
in alignment with the Preferred Reporting Items for Systematic Literature Reviews and Meta-
Analyses (PRISMA) statement.'®8. 167 The principal evidence for the safety and efficacy of
ozanimod is provided by the TRUENORTH ftrial, which is a high quality, randomised, double-
blind, placebo-controlled Phase Il trial. Alongside TOUCHSTONE (a randomised, double-blind,
placebo-controlled Phase Il trial), these trials have been used as the basis of the submitted EMA
marketing authorisation application.

The trial population of TRUENORTH is consistent with the licenced indication for ozanimod and
the population specified in the NICE final scope (see Section B.1.1). The baseline characteristics
for the patients in this trial are consistent with the target patient population in the UK; the average
patient age in the trial was approximately 42 years which is consistent with the typical age of a
UC patient.® Additionally, approximately twice as many patients had limited to left side colitis
over extensive colitis which reflects the expected disease profile of UC.4° Participants prior
medications were also aligned with the typical treatment pathway patients would follow in UK
clinical practice; TNFis (infliximab and adalimumab) were the most commonly used prior biologic
medications reflecting their first-line use following treatment failure with CvT (Section B.1.3.4).

The primary endpoint of TRUENORTH was the proportion of patients in clinical remission at
Week 10.* This is in alignment with prior appraisals (TA633) in this indication and therefore was
considered a reasonable primacy efficacy endpoint.® This endpoint was defined according to the
3-component Mayo score and therefore accounted for multiple clinical markers, such as rectal
bleeding, stool frequency and endoscopic improvement, representing an appropriate measure of
the clinical benefit of ozanimod. TRUENORTH was 52 weeks in length and therefore enabled the
generation of long-term evidence for ozanimod in terms of maintenance of clinical response and
remission; there is an unmet need for novel therapeutics which are not only able to induce but
maintain remission in the long term.

As with many clinical trials within UC a key limitation of the evidence base was the lack of a
direct comparison versus relevant comparators to this appraisal (TNFis, vedolizumab, and
ustekinumab). To address this limitation an NMA was conducted in order to obtain relative
efficacy estimates to inform the economic analysis. The NMA was conducted in line with NICE
Decision Support Unit (DSU) Technical Support Document (TSD) 2, utilising a Bayesian
framework, with the best model (fixed-effects versus random-effects) chosen based on DIC and
clinical considerations.'®* There are some limitations associated with these analyses, as
presented in Section B.2.9.5. However, the results were consistent across a variety of sensitivity
analyses exploring the impact of these limitations on the results.

A final limitation of the evidence base is that the placebo arm of re-randomised patients in the
maintenance period of TRUENORTH may exhibit a carry-over effect. The arm included
responders who were randomised to ozanimod during the induction period and therefore, it is
possible that the trial design may facilitate a carry-over effect and hence bias results against
ozanimod. The extended half-life of ozanimod metabolites may increase the likelihood of this
carry-over effect.’? This was an unavoidable limitation owing to the requirement of the study to
investigate the impact of not continuing ozanimod treatment in the maintenance period and was
aligned with the limitation discussed in a recent appraisal in the same indication with a similar
study design (TA633)."
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B.2.12.1 Conclusion

Moderately to severely active UC is a debilitating disease, however there are considerable
limitations associated with available treatments, namely resulting from the poor response
durability, inconvenient methods of administration and concerns regarding safety profiles. As a
result, up to 10-15% of patients have to undergo surgical resection in their lifetime despite the
associated risks of severe and in some case irreversible complications, such as infertility,
impaired sexual function or being left with a stoma.68-171

Ozanimod, with its novel mechanism of action offers patients a new therapeutic option, which
effectively reduces symptoms and can control active disease by inducing and maintaining
remission and may therefore reduce the risk of patients having to resort to surgery. A positive
recommendation of ozanimod from NICE would provide patients with moderately to severely
active UC a novel treatment option with a highly desired, convenient, oral method of
administration, a tolerable safety profile and an innovative mechanism of action.
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B.3 Cost effectiveness

Summary of the de novo cost-effectiveness model

e A de novo cost-utility model was developed for the economic evaluation of ozanimod compared
with relevant comparators in the UK, in accordance with the NICE reference case

¢ In line with the decision problem the analysis was conducted in two distinct trial populations:
TNFi-naive and TNFi-experienced patients

e The model was comprised of two parts: active treatment and post active treatment. The active
treatment portion was further split into induction periods and maintenance periods which were
modelled using a Markov cohort approach in line with prior submissions (TA633 and TA547)" 8

e The model structure contained nine distinct health states: ‘Remission’, ‘Response No
Remission’, ‘Active UC’, ‘15t Surgery’, ‘Post 1t Surgery Remission’, ‘Post 15t Surgery
Complications’, ‘2" Surgery’, ‘Post 2" Surgery Remission’ and ‘Death’

e The analysis was conducted from an NHS/PSS perspective, with a lifetime time horizon and
costs and outcomes were discounted at 3.5% per annum

e Efficacy data for ozanimod and relevant comparators were derived from the base case NMA
(Section B.2.8)

e EQ-5D-5L data were collected during the TRUENORTH trial, however the results were subject to
several limitations (Section B.3.4.1). Health-state utility values derived from the literature were
therefore used in the base-case analysis, in line with TA633'

e Resource use and costs included in the model were based on previous technology appraisals
(TAB633") and appropriate published sources including the British National Formulary (BNF),
electronic market information tool (eMIT) and National Schedule for NHS (2018/2019)

e Feedback from a UK clinician was sought to validate assumptions and inputs in the model

Base case cost-effectiveness results

¢ In the base case analysis in the TNFi-naive population the incremental Net Health Benefit (NHB)
for ozanimod versus adalimumab, infliximab, golimumab and vedolizumab was 0.003, 0.175,
0.100 and 0.205, respectively

¢ In the base case analysis in the TNFi-experienced population, incremental NHB for ozanimod
versus ustekinumab and vedolizumab was 0.170 and 0.156, respectively

¢ In the fully incremental analysis ozanimod was the most cost-effective treatment option both in
the TNFi-naive and experienced populations, and were consistent with the pair-wise analyses

e Overall, the base case results for all comparisons demonstrated ozanimod to be cost-effective at
a willingness-to-pay threshold £30,000 per QALY and thus ozanimod can be considered a cost-
effective use of NHS resources in both the TNFi-naive and TNFi-experienced populations

Sensitivity analyses

e Probabilistic sensitivity analyses (PSA) and deterministic sensitivity analyses (DSA) were
conducted to assess uncertainty in the economic analysis and demonstrate that the base case
cost-effectiveness results were robust to an extensive number of scenario analyses

e The DSA results identified a small number of key influential parameters such as the proportion of
ozanimod patients achieving sustained response and remission at maintenance as well as the
proportion of patients entering response no remission health states at induction, with the model
being largely robust to uncertainty in the majority of parameters

e Scenario analyses conducted to address sources of uncertainty in the model such as an analysis
which included extended induction demonstrated that whilst there was variation in the NHB, the
cost-effectiveness conclusions remain the same and the majority of NHBs are considered cost-
effective at a willingness-to-pay threshold of £30,000 per QALY
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B.3.1 Published cost-effectiveness studies

An economic SLR was conducted on the 2" September 2020 and was subsequently updated
using the same review protocol on 14" October 2021 to identify all relevant literature published
on the following topics:

e Economic evaluations of therapies for the treatment of moderately to severely active UC
e Healthcare resource use (HCRU) and cost studies on moderately to severely active UC

The SLR was conducted following current best practices, as recommended by the Cochrane
Collaboration.'”? The reporting of the methods and results of the SLR were done in line with the
guidance provided by the National Institute for Health and Care Excellence (NICE) and the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.¢”:
173,174 Fyll details of the economic SLR search strategy, study selection process and results are
reported in Appendix E and Appendix G for economic evaluations HCRU, respectively.

In total, 13 unique UK economic evaluations in moderately to severely active UC were identified
in the SLR, the details of which are presented in Table 39. No prior economic evaluations were
identified for ozanimod in the population of relevance to this submission.
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Table 39: Summary list of published cost-effectiveness studies

QALYs Costs (currency)
Study Year | Summary of model Patient population (intervention, (intervention, ICER (per QALY gained)
comparator) comparator)
Punekar Y 2010 | CUA; Hybrid decision | Patients hospitalised e IFX: QALY= | British pounds, e IFXvs. SoC: £397
(2010)'75 tree (first year) and with anbaC'Ute Ue 0.80 2006-2007 e IFX vs. Ciclosporin: £5,731
Madrkbov modd)el1(gear 1 | exacerbation o e SoC: QALY= | e IFX, total: cost=
and beyond); years; 0.68 £19,847
3.5% discount rate; 4 e Ciclosporin: e SoC, total: cost=
health states QALY=0.70 £18,524
e Surgery: e Ciclosporin, total:
QALY=0.58 cost=£18,122
e Surgery, total:
cost= £17,067
Wilson MR 2017 | CUA; Hybrid decision Patients with Mixed (ITT) British pounds, VDZ + CvT vs. CvT alone:
(2017)% ’:\;Ieek(indUCtLO"l\) and gqcoti?/eeréLIthh\l/;Loc;sr?av\/e(arer:gd population: 2013-2014 . g/lixed (ITT) population:
arkov mode | e VDZ: QALY= | Mixed (ITT) 4,095
(maintenance); NHS; an inadequate response . P P
lifetime horizon: 3.5% | with, lost response o, or 10.516 population: o ;ll\lz;galve population:
di ’ are intolerant to eithera | ® CVT: QALY= | ¢ VDZ, total: cost= ’
iscount rate . .
CvT or an TNFi, TNFi 10.181 £205,362 e TNFi-failure population:
naive e CvT, total: QALY= £5,972
TNFi-naive cost= £203,991
population:
e VDZ: QALY= | TNFi-naive
10.549 population:
e CvT: QALY= | e VDZ, total: cost=
10.168 £205,521
e CvT, total: cost=
TNFi-failure £203,917
population: TNFi-failure
e VDZ: QALY= population:
10.416 e VVDZ, total: cost=
e CvT: QALY= £206,133
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10.150

e CvT, total: cost=
£204,547

Lohan C
(2019)'76

2019

CUA; Markov model;
NHS; lifetime; 3.5%
discount rate; 3 health
states for TOFA and 6
for CvT and surgery

Adult patients with

moderately to severely

active UC, with or

without prior exposure to

TNFi therapies

TNFi-naive

population:

e ADA: QALY=
9.191

e GLM: QALY=
9.286

e IFX: QALY=
9.346

e VDZ: QALY=
9.462

e TOF: QALY=
9.536

e CvT: QALY=
8.991

TNFi-

experienced

population:

e ADA: QALY=
9.051

e GLM: QALY=
9.051

e IFX: QALY=
9.051

e VDZ: QALY=
9.146

e TOF: QALY=
9.240

e CvT: QALY=
8.903

British pounds,

2016-2017

TNFi-naive

population:

e ADA, total: cost=
£138,534

e GLM, total: cost=
£141,360

e |FX, total: cost=
£145,660

e VDZ, total: cost=
£152,694

e TOF, total: cost=
£143,963

e CVT, total: cost=
£132,349

TNFi-experienced

population:

e ADA, total: cost=
£137,035

e GLM, total: cost=
£138,088

e |FX, total: cost=
£140,661

e VDZ, total: cost=
£145,380

e TOF, total: cost=
£140,399

e CvT, total: cost=
£132,712

TNFi-naive population:

e ADA vs. conventional:
£30,982 (fully incremental:
extendedly dominated)

e GLM vs. CvT: £30,602 (fully
incremental: extendedly
dominated)

o |IFX vs. CvT: £37,495 (fully
incremental: dominated)

e VDZ vs. CvT: £43,205 (fully
incremental: dominated)

e TOF vs. CvT: £21,388 (fully
incremental: £21,388)

TNFi-experienced

population:

o ADA vs. CvT: £29,284 (fully
incremental: extendedly
4dominated)

e Golimumab vs.
con7ventional: £53,831 (fully
incremental: dominated)

o |IFX vs. CvT: £36,403 (fully
incremental: extendedly
dominated)

e VDZ vs. CvT: £52,275 (fully
incremental: dominated)

e TOF vs. CvT: £22,816 (fully
incremental: £22,816)

Scenario analysis, overall
ITT population:
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Scenario

analysis,

overall ITT

population:

e VDZ: QALY=
9.301

e TOF: QALY=
9.397

e CvT: QALY=
8.948

Scenario

analysis, overall

ITT population:

e VDZ, total: cost=
£147,822

e TOF, total: cost=
£141,500

e CvT, total: cost=
£132,508

o VDZ vs. CvT: £43,485 (fully
incremental: dominated)

e TOF vs. CvT: £20,038 (fully
incremental: £20,038)

Tappenden P
(2016)"77

2016

CUA; Markov model; 5

health states; NHS
perspective; lifetime
horizon (60 years);
3.5% discount rate

Patients with moderate
to severe UC for whom
at least one prior
therapy has failed.

Colectomy not

an option:

o ADA: QALY=
10.82

o |FX: QALY=
10.81

e GLM: QALY=
10.63

e CvT: QALY=
10.47

Colectomy is

an option:

¢ Colectomy:

QALY= 14.71

ADA: QALY=

10.82

e IFX: QALY=
10.81

e GLM: QALY=
10.63

e CvT: QALY=
10.47

British pounds,

2013-2014

Colectomy not an

option:

e ADA, total: cost=
£91,222

e |FX, total: cost=
£96,595

e GLM, total: cost=
£90,087

e CvT, total: cost=
£73,620

Colectomy is an

option:

e Colectomy, total:
cost= £56,268

e ADA, total: cost=
£91,222

e |FX, total: cost=
£96,595

e GLM, total: cost=
£90,087

e For the population in whom
colectomy is not an
acceptable option, IFX was
dominated by ADA (although
the difference in expected
QALYs between these
options is very small),
whereas GLM is dominated
by ADA and conventional
non-biologic therapy

e ADA versus CvT: £50,278

¢ In the population in whom
surgery is an option
colectomy is expected to
dominate IFX, ADA, GOL
and CvT
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e CvT, total: cost=
£73,620

NHS; Lifetime; 3.5%
discount rate

Williams JG 2016 | CUA; Markov model,; Patients admitted to e |IFX, mean British pounds, NR
(2016)'78 NHS: 3.5% discount hospitals with acute (SD): QALY = | 2012-2013:
rate; 5 health states severe UC that is 1.900 (0.16) | o |FX, mean
refractory to IV e Ciclosporin, (SD): cost =
hydrocortisone (2-5 mean (SD): £20,241 (£695)
days of treatment) QALY =1.921 |, Ciclosporin,
(0.18) mean (SD):
cost = £14,609
(£593)
Wilson MR 2018 | CUA; Hybrid decision Patients with moderately | ¢ VDZ: QALY= | British pounds, e VDZ versus ADA: £22,775
(2018)%8 tree (induction) and to severely active UC 14.077 2012-2013 e VDZ was dominant
Markov model who have had an o ADA: QALY= | e VDZ, total: cost= compared with IFX
(maintenance); NHS; wﬁselgl;?treesrgzﬁggsti o 13.872 £199,431 e VDZ versus GLM: £10,618
i i i . L ’ ’ . —_ . —
g‘ciigg‘uen??;ze?g’ r?ésalfh are intolerant to a CvT e IFX: QALY= e ADA, total: cost= | ¢ VDZ versus ADAL:
’ such that they have 13.788 £194,765 £59,466
states y _
switched to a treatment | ®© GLM: QALY= | e IFX, total: cost=
with a biologic, TNFi 13.809 £206,066
naive e GLM, total: cost=
£200,018
NICE TA329% 2015 | Hybrid decision tree Moderate-to-severe with | Colectomy: British pounds, NR | Colectomy is not an option:
(ERG Model) (induction) and Markov | at least one prior failed QALY=14.72 Colectomy: e GOL versus CvT: £97,149
model (maintenance) therapy £41,921

e ADA versus CvT: £50,624

Colectomy is an option:

e ADA, GOL, IFX, and CvT
were dominated by
colectomy; that is, they
provided fewer QALYs at a
higher cost than colectomy.
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NICE TA329% 2015 | Markov model Moderate-to-severe with | NR British pounds, e GOL versus Colectomy:
(Company (maintenance); NHS;10 | at least one prior failed 2012-2013, NR £27,994
Model) years; 3.5% discount therapy NR e GOL versus IFX: £80,318
rate; 8 states TNFi naive « GOL versus ADA: NR
TNFi exposed
NICE TA329% 2015 | Hybrid decision tree Moderate-to-severe with | NR British pounds, e |FX versus Colectomy:
(Company (induction)_and Markov | at least one prior failed 2012-2013, NR £38,307
Model) mﬁgel1(5nalnten%ncg): therapy NR o IFX versus ADA: £54,564
; 10 years; 3.5% .
discount rate; 8 health * IFXversus GOL: £75,998
states
NICE TA3428 2015 | Hybrid decision tree Patients with moderate- | Mixed (ITT) British pounds, VDZ vs. CvT:
2015 (induction) and Markov | to-severe UC with population: NR o Mixed population: £33,297
model (maintenance); inadequate response or | , \ypz: QALY= | Mixed (ITT) e TNE-nai .
i ) . : -naive population:
states for both induction Mlxe_d . e CVI: QALY= | e VDZ, total: cost= | e TNF-failure population:
. TNFi naive 5.397 £77,056
and maintenance . ’ ’ £64,999
TNFi exposed e Surgery: e CvT, total: cost=
QALY: 4.281 £71 ,925 VDZ vs. surgery:
e Surgery, total: e Mixed population: VDZ
TNFi-naive QALY= cost= dominates
population: £107,831 e TNF-naive population: VDZ
o VDZ: QALY= L dominates
5.898 TNFi-naive « TNF-failure population: VDZ
e CvT: QALY= | Population: dominates
5.555 e VVDZ, total: cost=
o IFX: QALY= £69,075 VDZ vs. IFX:
5.818 e CvT, total: cost= | , TNF-naive population: VDZ
o ADA: QALY= £67,406 dominates
5.760 e IFX, total: QALY=
o« GOL: QALY= | cost=£73,952 VDZ vs. ADA:
5.790 * ADA, t_otal: _ e TNF-naive population:
e Surgery: QALY= cost= £6,634
QALY=4.281 | £68,157
e GOL, total:
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QALY= cost=

VDZ vs. GOL:

model (maintenance);
NHS; Lifetime; 3.5%
discount rate; 9 health
states

Biologic/JAK naive
Biologic/JAK exposed

NR

TNFi-failure £70,387 e TNF-naive population: VDZ
population: e Surgery, total: dominates
e VDZ: QALY= | QALY=cost=
5.463 £107,831
o CvT: QALY=
5.373 TNFi-failure
« Surgery: population:
QALY=4.281 e VVDZ, total: cost=
£78,409
e CvT, total: cost=
£72,570
e Surgery, total:
cost=£107,831
NICE TA54788 2018 | Markov model; NHS; Patients with moderate- | NR British pounds, TNFi-naive:
Lifetime; 3.5% discount | to-severe UC NR e CT: £8,554
rate TNFi naive NR « ADA: Dominated
TNFi exposed e GOL: Dominated
e |FX: Dominated
e VDZ: £615,057
TNF-experienced:
e CT:£10,302
e VDZ: £7,838,238
NICE TA633" 2020 | Hybrid decision tree Patients with moderate- | NR British pounds, Biologic non-failure
2020 (induction) and Markov | to-severe UC NR

population (vs. CvT):

e UST: £33,192

e VVDZ: Dominated

IFX: Dominated

TOFA: Extended Dominated
GOL: Dominated

IFX-bio: Dominated
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e ADA: Dominated

o ADA-bio: Extended
Dominated

Biologic failure population
(vs. CvT):

e UST: £37,023

e VVDZ: Dominated

e TOFA: Dominated

ADA: Dominated

ADA-bio: Extended
Dominated

Diamantopoulos,
201917

2019

Markov model; NHS;
Lifetime; NR; NR;
health states
determined by
treatment and level of
disease control but not
specified

Patients with moderate-
to-severe UC
TNFi-naive
TNFi-experienced

NR

British pounds,
NR

NR

TNFi-naive (vs CvT):

e TOFA: £21,338
TNF-experienced (vs CvT):
e TOFA:£22,816

Abbreviations: ADA: adalimumab; CvT: conventional therapy; CUA: cost utility analysis; EQ-5D: EuroQoL five-dimensions; GOL: golimumab; ICER: incremental cost-
effectiveness ratio; IFX: infliximab; ITT: intention to treat; IV: intravenous; QALYs: quality-adjusted life years; SoC: standard of care; TNFi: tumour necrosis factor alpha inhibitor;

TOF: tofacitinib; UC: ulcerative colitis; VDZ: vedolizumab.

Company evidence submission template for ozanimod for moderate to severely active ulcerative colitis [ID3841]
©Celgene Ltd, a BMS Company (2022). All rights reserved

Page 141 of 213




B.3.2 Economic analysis

The economic SLR found no economic evaluations investigating ozanimod for the treatment of
moderately to severely active UC and therefore a de novo cost-effectiveness analysis has been
conducted for the purpose of this appraisal and is described below. The cost-effectiveness
model employed for this economic analysis was built in Microsoft Excel®.

The objective of this economic analysis was to assess the cost-effectiveness of ozanimod within
its marketing authorisation for the treatment of adult patients with moderately to severely active
UC who have had an inadequate response with, lost response to, or were intolerant to CvT
compared with current clinical management in the UK. As discussed in Section B.1.1, the base
case cost-effectiveness analyses were conducted in sub-populations based on prior TNFi
exposure.

In line with the NICE reference case the analysis was conducted from the perspective of the
NHS and Personal Social Services (PSS) in the United Kingdom (UK) and included direct
medical costs over a lifetime horizon.

B.3.2.1 Patient population

In line with the decision problem addressed in this submission (Section B.1.1) and the licensed
indication for ozanimod, the patient population considered in the economic analyses was split
into two distinct populations:

e TNFi-naive: This subgroup includes adult patients with moderately to severely active UC
who have not previously received a TNFi. Patients in this group had recently progressed
on CvT

e TNFi-experienced: This subgroup of includes adult patients with moderately to severely
active UC that have experienced treatment failure whilst receiving TNFis. Treatment failure
includes intolerance to treatment (for example, discontinuation due to adverse events
[AEs]), lack of treatment efficacy (patients fail to experience response to treatment) and
loss of response

These populations were in line with the subgroups of patients from TRUENORTH by exposure
to prior TNFi therapy, as presented in Section B.2.6.1.

B.3.2.2 Model structure

A de novo hybrid decision-analytic model was developed in Microsoft Excel® to evaluate the
cost-effectiveness of ozanimod versus relevant comparators in the UK as a treatment for
patients with moderately to severely active UC. The model was comprised of two parts: active
treatment and post active treatment. The active treatment portion was further split into induction
periods and maintenance periods.

Justification of model structure

Prior economic models developed for UC used a hybrid decision tree for the initial induction
period and a Markov cohort model for the maintenance period. Similarly, the induction period in
the de novo model was modelled via tunnel states within the Markov cohort model trace which
were able to capture the effective decision tree at the end of the induction period that
determines the initial health state distribution in the maintenance period. However, these tunnel
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states have the added benefit of allowing patients to enter the maintenance period at any model
cycle, therefore enabling the variable length of induction periods (Section B.3.3.3) between
treatments to be captured. This cohort model structure was considered to be sufficient to
capture the treatment pathway for these patients, in line with the models submitted in prior
appraisals (TA633, TA547).1-88

Fundamentally the model structure was divided into two parts. The first part modelled active
treatment; Figure 43 shows this model structure (without extended induction, as per the base
case analysis). The second part modelled the movement of patients after failure on active
treatment, where surgery remains the last available treatment option. This part of the model
structure is shown in Figure 45. Overall, the model structure contained nine distinct health
states: ‘Remission’, ‘Response No Remission’, ‘Active UC’, ‘1t Surgery’, ‘Post 1t Surgery
Remission’, ‘Post 1t Surgery Complications’, ‘2" Surgery’, ‘Post 2" Surgery Remission’ and
‘Death’. Patients experiencing a ‘response’ in the model included patients with remission, i.e.
response included both patients in the ‘Remission’ and ‘Response No Remission’ health states.
This model structure was used for both TNFi-naive and TNFi-experienced patients, with
comparators differing between the two populations, as discussed in B.3.2.1.

Active treatment — induction period

The induction periods for active treatment were modelled through a series of tunnel states.
According to the SmPCs for ozanimod and the relevant comparators for this submission,
patients are assessed for response level after 6 to 10 weeks of treatment. In the model, patients
initiating active treatment progressed through a series of 2-week tunnel states representative of
the induction period of that treatment, thereby accounting for the variable length of initial
induction periods between treatments. For example, ozanimod has a 10-week induction period
and so patients could progress through 5 tunnel states. Following the final induction tunnel state
patients were distributed into ‘Remission’, ‘Response No Remission’ or ‘Active UC’ health states
(see Section B.3.3.4). To ensure the face validity of the induction period, patients could move to
the ‘death’ health state during these tunnel states. Patients could also experience adverse
events leading to treatment discontinuation during the induction period. This was captured in
the model as an additional proportion of patients transitioning to the ‘Active UC’ state. It was
assumed that patients who discontinued due to adverse events during the induction period still
incurred the full cost associated with a course of induction treatment given they ‘purchased’ the
full course at the beginning of the induction period.
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Figure 43: Active treatment model structure without extended induction
T\ Disease state

Responsy Active treatment
period
—>  Remission
/) Loss of
Active Response No response or >> Death
—’. —_— 4 . k3 :
treatment Remission discontinuation
initiation due to AE
} I
Induction »  Active UC
No response or AE discontinuation
in induction period /
Post active
treatment

Abbreviations: AE, Adverse event; UC: ulcerative colitis.

TA633 included functionality to model extended induction periods where patients who initially
did not respond in the standard induction remained in an extended induction state while they
received additional treatment before reassessment for response at a later timepoint." However,
the Committee in TA633 noted that no conclusive clinical evidence was provided that
demonstrated extended induction always occurs in clinical practice. In addition, clinical
consultation conducted as part of this appraisal noted that while some patients may experience
an extended induction it is not considered standard clinical practice in the UK.

However, as extended induction does occur in some cases and is included in the SmPC for
ustekinumab, it was explored in a scenario analysis (see Section B.3.8.3). The structure of the
active treatment part of the model when an extended induction period is included is depicted in
Figure 44. Following the standard induction period, a proportion of patients could transition to
the ‘Response No Remission’ and ‘Remission’ health states. A proportion of patients could
experience discontinuation due to an adverse event during the standard induction period, and
transition directly to the ‘Active UC’ health state. Patients who do not experience a response but
do not discontinue after the initial induction period enter an extended induction period after
which they could transition to ‘Remission’, ‘Response No Remission’ or ‘Active UC’ health
states based on their response status (see Figure 44).
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Figure 44: Active treatment model structure with extended induction period
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Abbreviations: AE, Adverse event; UC: ulcerative colitis.

Active treatment — maintenance period

As mentioned above, upon completion of induction a proportion of patients enter the
‘Remission’ or ‘Response No Remission’ health states. Patients remain in the ‘Remission’ and
‘Response No Remission’ health states until they lose their initial response or discontinue
treatment due to AEs.

Given the availability of multiple treatment options in clinical practice, feedback from a clinical
expert consulted as part of this appraisal indicated that patients in both the TNFi-naive and
TNFi-experienced subgroups may receive subsequent biologic therapies following treatment
failure on initial therapy. However, due to the lack of robust efficacy data available and the
uncertainty surrounding the subsequent treatments patients typically receive, subsequent
treatments were not considered in the base case analysis. The exclusion of subsequent
therapies in the base-case analysis is in line with prior appraisals in UC (TA633 and TA547)." 8
A scenario analysis was explored where patients who transitioned to ‘Active UC’ following
treatment failure in the TNFi-naive population could initiate a subsequent treatment in the
following model cycle. Patients then transition through the induction period of this subsequent
treatment in the same manner as the initial treatment. Throughout this second induction
patients remained in an ‘Active UC’ health state. Given the lack of data to inform efficacy of
biologic therapies in 3"-line or later and feedback from clinical consultation indicating that
treatment decisions after failure of two biologics are highly variable, modelling of subsequent
treatments was limited to 2"-line for the TNFi-naive subgroup (Section B.3.3.5).

Post active treatment period

Following progression from active treatment (due to failure to achieve response, loss of
response or discontinuation due to AEs) patients were assumed to transition initially to an
‘Active UC’ health state (shown in Figure 45) in which they received no further active treatments
but could continue on best supportive care (BSC), comprising components of CvT. There was
no induction period associated with this transition as patients receive components of CvT
concomitantly whilst on active treatments, and therefore BSC does not represent initiation of a
new treatment.
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Figure 45: Model structure post active treatment
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As per the preferred assumptions of the ERG in TA633, it was possible for patients who
discontinued active therapies (receiving BSC) to move from ‘Active UC’ to ‘Remission’ and
‘Response No Remission’ and back (relapse) as shown in Figure 45." A lack of such transitions
would imply that patients follow a chronic active or progressive form of disease, which would
lack face validity. A proportion of the patients in the post active treatment ‘Active UC’ health
state could move to a ‘15t Surgery’ health state during each cycle. In line with prior submissions
(TA633)" surgery was considered to take place over a fixed amount of time (13 model cycles or
~6 months) and therefore this ‘15t Surgery’ health state was a series of tunnel states following
which patients could move into either a ‘Post 15t Surgery Remission’ or ‘Post 15t Surgery
Complications’ health state. Patients could also progress from ‘Post 15t Surgery Remission’ to
‘Post 15t Surgery Complications’. A proportion of the patients in the ‘Post 15t Surgery
Complications’ health state could move on to receive a ‘2" Surgery’ which was modelled as
another tunnel health state following which patients remained in a ‘Post 2" Surgery Remission’
health state until death. The progression of surgery health states was in line with previous NICE
appraisals in UC (TA633 and TA342)."-8

Mortality

Patients could transition to the ‘Death’ health state from any of the health states, including
tunnel states which represent treatment induction periods or surgery.

Features of the de novo analysis (base case)
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Costs and health-related utilities were allocated to each health state and multiplied by state
occupancy to calculate the weighted costs and QALYs per cycle. The following costs were
considered in the model: treatment costs (acquisition and administration), costs associated with
the management of AEs, surgery costs, health state related resource use costs and monitoring
costs for interventions and comparators. Effectiveness measures included life years (LYs) and
quality-adjusted life years (QALYSs).

The analysis was conducted from the perspective of the NHS in England, including direct
medical costs and PSS costs over a lifetime horizon of the patient cohort from the initiation of
treatment, in line with prior economic models developed for UC submissions to NICE (TA633
and TA547) and the NICE NHS reference case." 8 8 |n order to capture the variety of
different treatment regimens accurately, a 2-week cycle length was deemed most appropriate.
Given the short cycle length half-cycle correction was not considered necessary. An annual
discount rate of 3.5% was applied to both costs and benefits, in line with the NICE reference
case.'® A summary of the main characteristics of the model are provided in Table 40.
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Table 40: Features of the economic analysis

Factor Previous appraisals Current appraisal
TA633' TA54788 TA34285 TA3293%5 Chosen values Justification
Model e Hybrid decision e Markov cohort e Hybrid decision | e Hybrid decision e Cohort level e Modelling the
structure tree/ Markov model tree/ Markov tree/ Markov Markov model induction period via
cohort model e The Markov cohort model cohort model e The Markov tunnel states within
e The Markov structure e The Markov e The Markov structure the Markov cohort
structure consisted of 9 structure structure contained nine model accounts for
contained nine health states: contained 10 contained 8 health distinct health the variable length
distinct health ‘Active UC’, health states: states, states: of initial induction
states: ‘Response No ‘Remission’, ‘Mild ‘Remission’, ‘Mild ‘Remission’, periods between
‘Remission’, Remission’, and disease’, disease’ and ‘Response No treatments
‘Response No ‘Remission’, two ‘Moderate-to- ‘Moderate-to- Remission’, ‘Active Markov cohort
Remission’, ‘Active post-surgery severe disease’, severe disease’, ucC’, ‘1t Surgery’, approach for the
UC’, ‘1% Surgery’, health states ‘Surgery’, ‘Post- ‘Surgery’ and 4- ‘Post 15t Surgery maintenance
‘Post 1% Surgery with and without surgery post surgery Remission’, ‘Post period in line with
Remission’, ‘Post long-term remission’, ‘Post- health states, 18t Surgery all prior
1%t Surgery complications surgery ‘Post-surgery Complications’, submissions and is
Complications’, and an complications’, remission’, ‘Short- ‘2" Surgery’, ‘Post sufficient to capture
2" Surgery’, ‘Post absorbing state ‘Discontinue’ and term transient 2" Surgery the treatment
2" Surgery (‘Death’) ‘Death’ complications’, Remission’ and pathway for
Remission” and ‘Long-term chronic ‘Death’ patients with UC
‘Death’ complications’ and Health states
‘Death related to consistent with
surgery’ TA633" and
TA54788
Time Lifetime Lifetime 10-year 10-year Lifetime Sufficient for
horizon capturing the full
treatment health
effects and
outcomes given the
chronic nature of
the disease
In alignment with
the time horizons
used in TA633'
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and TA547% and
preferred by the

ERG in TA342%

and TA329%

e Arseneau et al.
2006183

e Punekar et al.
201078

o Utility
decrements for
AE were taken
from clinical trials

e Swinburn et al.
2012184

e Tsai et al. 20088

e Arseneau et al.
2006183

Cycle 2-week 8-week 8-week Adalimumab model: 2 weeks Sufficient to capture
length e 2-week the variety of different
Golimumab model: treatment regimens
accurately and in
* 2-month alignment with
TA633" and the
adalimumab model in
TA329%
Discount 3.5% for both costs 3.5% for both costs | 3.5% for both costs | 3.5% for both costs 3.5% for both costs In line with the NICE
rate and benefits and benefits and benefits and benefits and benefits reference case'®’
Perspective | NHS/PSS in England | NHS/PSS in NHS/PSS in NHS/PSS in England | NHS/PSS in England | In line with the NICE
England England reference case'®’
Treatment No No No No No treatment waning | No data are available
waning was applied in the to inform estimates of
effect? base case. a loss of response in
The model includes a | the second and
scenario where a subsequent years, so
25% treatment treatment waning was
waning effect after 2 | not considered in the
years is applied, in base case analysis.
line with a scenario | This is in line with
explored in TA547%¢ | previous appraisal.
Source of e Woehl et al. Woehl et al. e GEMINI 1 e ULTRA2 e Woehl et al. Utility values collected
utilities 2008182 2008182 (vedolizumab) (adalimumab) 2008182 from TRUENORTH

trials were associated
with several
limitations including:
e There are key
differences
between patients
who did not
achieve response
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or remission in
TRUENORTH
and the modelled
‘Active UC’ health
state. Patients in
the trial continued
to receive
ozanimod,
whereas the
model assumes
no further
treatment would
be received

e The utility values
were not
consistent with
published
literature

e There were no
utility data
available to
inform the surgery
model health
states

Therefore, literature
values were used in
the base case
analysis. The impact
of the TRUENORTH
utility values on the
results was explored
in a scenario analysis.
This approach is in
line with TA633'

Source of
costs

e 2017/2018 NHS
reference cost

e British National

e 2016/201 7 NHS
reference costs

e Electronic

e NHS list price

e BNF December
2013

Published literature

e BNF
o eMIT
e National Schedule

Established sources
of costs within the
NHS. In line with the
NICE reference
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Formulary (BNF) Market for NHS case'®' and previous
e Monthly Index of Information Tool (2019/2020) appraisals in UC
Medical (eMIT) ¢ Personal Social
Specialities o MIMS Services Research
(MIMS) e Personal Social Unit (PSSRU)
e Previous Services
submissions Research Unit
e Published (PSSRU)
literature
Source of e Tsaietal 20088 | Tsaietal 2008'® | e Tsaietal. Tsai et al. 200885 e Tsaietal 20088 | In line with previous
resource e Buchanan et al. 20088 e Buchanan et al. appraisals
use 2011186 e Buchanan et al. 2011186
2011186
Measure of | QALYs QALYs QALYs QALYs QALYs In line with the NICE
health reference case'®’
effects

Abbreviations: AE: adverse event; BNF: British National Formulary; eMIT: electronic Market Information Tool; ERG: evidence review group; MIMS: monthly index of medical

specialties; PSSRU: Personal Social Services Research Unit; TA: technology appraisal.
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B.3.2.1 Intervention technology and comparators

The intervention considered in the cost-effectiveness analysis was ozanimod, as described in
Section B.1.2. In alignment with the NICE final scope, the phase Ill TRUENORTH trial supporting
this submission and the draft SmPC for ozanimod, the model included a 1-week dose escalation
period (0.25 mg OD administered orally on Days 1—4, increased to 0.50 mg OD administered
orally on Days 5-7), followed by 1 mg orally OD in continuous cycles of 14 days from Day 8.

The comparators varied depending on the whether the TNFi-naive or TNFi-experienced
population was selected in the model; further details of which are presented below. Treatment
dosing schedules for comparators were based on the relevant SmPCs, including additional
doses in the extended induction period (explored in scenario analyses) and dose escalation in
the maintenance period (employed in the base-case analysis) (Table 41).

TNFi-naive population

As mentioned in Section B.1.1, following failure with CvT patients are typically initially treated
with TNFis (infliximab, adalimumab or golimumab). Whilst NICE recommendations for
vedolizumab and tofacitinib do not restrict use to patients who have failed, or are intolerant to
TNFis, based on clinical opinion received in TA633 and as part of this appraisal, non-TNFi
biologics are commonly only considered in TNFi-naive patients who are contraindicated or have
specific safety concerns surrounding the use of TNFis."! It was noted that in these instances
patients would receive vedolizumab, owing to safety concerns with tofacitinib limiting its use in
early lines in clinical practice. The NICE recommendation for ustekinumab is restricted to patients
who have failed CvT or a biologic AND who have failed a TNFi or for whom a TNFi cannot be
tolerated, or is unsuitable, and therefore ustekinumab was not considered a relevant comparator
in the TNFi-naive population.

Therefore, the key comparators considered in the TNFi-naive population in the economic model
are:

e Infliximab/biosimilar

e Adalimumab/biosimilar
e Golimumab

e Vedolizumab

In line with the accepted assumption in TA633, it was assumed that available TNFi biosimilars
had similar efficacy to their originator counterparts.' Originator TNFis and biosimilars were
therefore combined into single comparators.' It was expected that biosimilars would be
significantly cheaper than their equivalent branded originator and therefore as a conservative
assumption the cost of the cheapest biosimilar was used in the base case as opposed to the
originator.

TNFi-experienced population

Relevant comparators for patients in the TNFi-experienced population include ustekinumab and
vedolizumab. Tofacitinib was not considered a relevant comparator in the TNFi-experienced
population since it is not routinely used in UK clinical practice and when used is typically
reserved for later treatment lines (Section B.1.1)." TNFis were also not considered relevant
comparators in the TNFi-experienced population as TNFi switching is no longer routine clinical
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practice (Section B.1.3.4). The exclusion of TNFis is in line with the accepted assumption in

TAB33."

As a result, the key comparators for the TNFi-experienced population analysed in the economic
model were:

e Ustekinumab

e Vedolizumab

Recently a subcutaneous (SC) formulation of vedolizumab was licensed for use in the
maintenance period of treatment and therefore a weighted average of the two different
formulations based on their use in clinical practice in England was used for vedolizumab in the

maintenance period of the model.

Table 41: Recommended dose regimens for therapies

Induction Maintenance
Drug Standard dose Extended dose Standard Escalated
(duration) (duration) dose dose
OzZA 0.25 mg daily on days No extended induction 1 mg once No escalated
1-4; 0.5 mg daily on daily dose
days 5-7; 1 mg once
daily thereafter®
UST 6 mg/kg IV at week 0 (8 | 90 mg SC week 8 consider | SC 90 mg May reduce to
weeks) stopping if no evidence of every 12 every 8 weeks, if
benefit by week 16 (+8 weeks response is lost.
weeks)
VDzZ 300 mg IV at weeks 0, 2 | 300 mg IV at week 6 300 mg IV Consider 4-
& 6 (6 weeks) discontinue if no response | every 8 weekly if
by week 10 (+ 4 weeks) weeks decrease in
response
108 mg SC | No escalated
every 2 dose
weeks
GOL 200 mg SC at week 0; Reassess if no response 50 mg SC 100 mg every 4
100 mg at week 2 (6 after 12—14 weeks (+8 every 4 weeks if 280 kg
weeks) weeks) weeks or inadequate
response
IFXP 5 mg/kg IV at weeks 0, | Discontinue if no response | 5 mg/kg IV | 10 mg/kg IV
2 & 6 (8 weeks) after 3 doses (+6 weeks) every 8 every 8 weeks
weeks (Not
recommended in
SmPC, but
common in
practice)
ADAP 160 mg SC at week 0; No extended induction 40 mg SC 40 mg once per
80 mg at week 2; 40 mg every 2 week if
at weeks 4 & 6 (8 weeks necessary
weeks)

aDose referred to here, represents the dose of ozanimod hydrochloride (HCI); a 0.25 mg, 0.5 mg, and 1 mg of
ozanimod HCI equivalents to 0.23 mg, 0,46, and 0.92 mg of ozanimod respectively, as described in the SmPC.
bAvailable biosimilars will be assumed to have the same regimens, effects and safety parameters
Abbreviations: ADA; adalimumab; GOL; golimumab; IFX infliximab; IV: intravenous administration; SC:
subcutaneous injection; TOF: tofacitinib; UST: ustekinumab; VDZ: vedolizumab.
Source: TA633 ACD Committee Papers, page 103."
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B.3.3 Clinical parameters and variables

B.3.3.1 Summary of clinical trial data

The clinical inputs presented in the base case analysis for ozanimod for TNFi-naive and TNFi-
experienced populations were derived from the relevant populations of the TRUENORTH trial. In
the absence of head-to-head evidence between ozanimod and relevant comparator therapies in
these two populations, the NMA described in Section B.2.8 was used to inform the base case
economic analysis.

B.3.3.2 Baseline characteristics

The baseline characteristics for the two populations in terms of age, gender distributions and
weight were derived from data collected during the TRUENORTH trial and can be found in Table
42.

Table 42: Baseline characteristics for the two populations used in the economic model

L. Population
Characteristic A . .
TNFi-naive TNFi-experienced
Mean patient weight, n (SD), kg I I
Proportion of female patients [ ] [ |
Patient age, n (SD) I I

Abbreviations: SD: standard deviation; TNFi: tumour necrosis factor alpha inhibitor.
Source: TRUENORTH CSR: Tables 14.1.5.1.2.1A —2A

B.3.3.3 Induction period transitions

A discussed in Section B.3.2.2, patients transition to the ‘Remission’, ‘Response No Remission’
or ‘Active UC’ states upon completion of the induction period. Induction periods varied in length
for ozanimod and comparators, based on recommendations in the respective SmPCs

The proportion of patients achieving clinical ‘Remission’ and ‘Response No Remission’ at the end
of the initial induction period was informed by the NMA (Section B.2.8). Mean absolute
probabilities were derived from the following NMA outputs: baseline anchor, response effect,
remission effect, and standardised mean difference (SMD) versus baseline for a given treatment
in the induction period. The mean absolute probabilities used in the model are presented in Table
43.

Table 43: Clinical efficacy at the end of the induction period

Drug Induction Remission Respt_)ns._e no | No response
length (weeks) remission (Active UC)
TNFi-naive
Ozanimod 10 - - -
Golimumab 6 - - -
Infliximab/biosimilar 8 [ ] [
Adalimumab/biosimilar 8 [ [ [
Vedolizumab? 6 [ [ ] [
TNFi-experienced
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Ozanimod 10

[
Ustekinumab 8 [
[ ]

Vedolizumab? 6

BSCP 10 [ ]

aVedolizumab SC is only licensed for maintenance treatment.

bPatients will not experience an induction period related to CvT within the model however the clinical efficacy
after induction is used to calculate the transition probabilities in the maintenance period for patients receiving
BSC alone. Given patients on BSC in the model have failed multiple prior treatments, the data for TNFi-
experienced patients receiving placebo in the NMA was considered the best available data to inform these
transitions.

Abbreviations: BSC: best supportive care; CvT: conventional therapy; IV, intravenous; TNFi: tumour necrosis
factor alpha inhibitor; UC: ulcerative colitis.

It was not possible to perform an NMA (including ozanimod) which assessed response after
extended induction, as TRUENORTH did not include an extended induction period, in line with
the SmPC for ozanimod. As such, direct clinical trial data were used to inform patient distribution
into the ‘Remission’, ‘Response No Remission’ and ‘Active UC’ health states for the scenario
analysis where extended induction was selected. This approach is in line with TA633, where
probabilities of response and remission at the end of extended induction were derived directly
from trial data, using results for individual treatment arms. However, use of within-trial data
results in ‘breaking of trial randomisation’. Given the limitations of the available data to inform
response and remission rates after extended induction, and that clinical consultation received as
part of this appraisal noted that extended induction is not considered standard in UK clinical
practice (Section B.3.2.2), extended induction was not included in the base case analysis. The
efficacy data used for extended induction for the other active treatments are presented in Table
44.

Table 44: Clinical efficacy after extended induction period

Extended Response No
induction Remission No response
Drug length (weeks) Remission (Active UC)
TNFi-naive
Ozanimod NA
Golimumab [ ] [ [ ]
Infliximab/biosimilar 6 [ | [ [ ]
Adalimumab/biosimilar NA
Vedolizumab? 4 ‘ [ ] ‘ [ ] ‘ [ ]
TNFi-experienced
Ozanimod NA
Ustekinumab 8 [ | [ ] [ ]
Vedolizumab 4 [ | [ ] [ ]

aVedolizumab must be administered IV for the first 2 doses and therefore can only be IV at induction.
Abbreviations: CvT: conventional therapy; IV, intravenous; TNFi: tumour necrosis factor alpha inhibitor; UC:
ulcerative colitis.

B.3.3.4 Maintenance period transitions

Transition probabilities for the ‘Remission’, and ‘Response No Remission’ health states in the
maintenance period were informed by the maintenance NMA. The mean absolute probabilities
indicating the likelihood of sustained response or sustained remission (i.e., maintaining response
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or remission at the end of the maintenance period of the trial) are shown in Table 45. These
probabilities were only applicable to patients who entered the maintenance period in the
‘Remission’ or ‘Response No Remission’ health states, i.e. patients who showed a response
following induction. These mean absolute probabilities for both health states were derived from
the following NMA outputs: baseline anchor, response effect, remission effect, and standardised
mean difference (SMD) versus baseline for a given treatment in the maintenance period.

Table 45: Clinical efficacy in the maintenance period

Drug ‘ Sustained Remission Sustained Response
TNFi-naive
Ozanimod [ ]
Golimumab - -
Infliximab/biosimilar [ I
Adalimumabrbiosimilar [ ] |
Vedolizumab - -
Vedolizumab (IV) ] I
Vedolizumab (SC) [ |
TNFi-experienced
Ozanimod [ ] ]
Ustekinumab - -
Vedolizumab [ ]
Vedolizumab (IV) [ ] ]
Vedolizumab (SC) - -
BSC? [ |

a Patients will not experience an induction period related to CvT within the model however the clinical efficacy
after induction is used to calculate the transition probabilities in the maintenance period for patients receiving
BSC alone. Given patients on BSC in the model have failed multiple prior treatments, the data for TNFi-
experienced patients receiving placebo in the NMA was considered the best available data to inform these
transitions.

Abbreviations: CvT: conventional therapy; IV, intravenous; TNFi: tumour necrosis factor alpha inhibitor; UC:
ulcerative colitis.

The absolute mean probabilities derived from the NMA outcomes (presented in Table 45) were
translated to per cycle transition probabilities for ‘loss of response’ and ‘loss of response no
remission’, presented in Table 46. The calculations used for these transition probabilities are
presented in Appendix L. These transition probabilities did not include the probability of
discontinuation due AEs and represented discontinuation due to loss of response only. Before
application in the engine of the model the transition probabilities in Table 45 were adjusted to
account for a proportion of the patients discontinuing due to AEs (see Section B.3.3.6). The
transition probabilities for ‘Retained Response’ and ‘Retained Response No Remission’ were
simply calculated as the complement of the below transition probabilities for ‘Loss of Response’
and ‘Loss of Response No Remission’.

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]

©Celgene Ltd, a BMS Company (2022). All rights reserved Page 156 of
213



Table 46: Transition probabilities for loss of response in the maintenance period

. . Loss of
Duration of maintenance Loss of

Drug . Response No

period Response ..

Remission

TNFi-naive
Ozanimod 42 [ | [
Golimumab 54 [ ] [ |
Infliximab/biosimilar 46 [ ] ]
Adalimumab/biosimilar 44 [ | [
Vedolizumab 46 [ ] [ |
TNFi-experienced
Ozanimod 42 I [ ]
Ustekinumab 44 - -
Vedolizumab 46 [ ] [ |
BSC 42 [ N

Abbreviations: CvT, conventional therapy; IV, intravenous; TNFi: tumour necrosis factor alpha inhibitor; UC:
ulcerative colitis.

In each model cycle, the number of patients losing response was calculated by applying the
transition probability for loss of response (inc. AE discontinuation) to patients in the ‘Remission’
and ‘Response No Remission’ health states in the previous cycle. These patients joined the
‘Active UC’ health state. The number of overall responders was then reduced by the number of
patients losing response or discontinuing due to AEs and transitioning to ‘Active UC’ each cycle.

The number of patients continuing in the ‘Response No Remission’ health state from the
previous cycle was calculated by multiplying [the patients in the ‘Response No Remission’ health
state in the previous cycle] by [1 - the transition probability of loss of ‘Response No Remission’
(including AE discontinuation)]. The number of patients continuing in the ‘Remission’ health state
each cycle was given by the [remaining overall responders] - [the remaining patients in the
‘Response No Remission’ health state]. This allowed for patients to implicitly transfer between
the ‘Remission’ and ‘Response No Remission’ health states in the maintenance period.

The approach assumed a constant loss of response within and beyond the trial duration of one-
year, an assumption which is in line with previous submissions.! There was no publicly available
data to validate the estimates of a loss of response in the second and subsequent years.

In line with a scenario explored in TA547, the model included a scenario to introduce a 25%
treatment waning effect after 2 years to the active treatment (Section B.3.8.3).88 This factor was
applied to the maintenance transition probabilities for retained response and retained response
no remission as a percentage reduction, e.g. an expected probability of 90% for retained
response would be reduced to 67.5% after 2 years.

B.3.3.5 Subsequent treatments

As discussed in Section B.3.2.2, given the availability of multiple treatment options in clinical
practice, scenarios were explored where patients who transitioned to ‘Active UC’ following
treatment failure could initiate a subsequent treatment. The subsequent treatments explored for
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ozanimod and relevant comparators were informed by clinical expert opinion and represent the
most common subsequent treatments received by patients in clinical practice.

Scenarios were explored in the TNFi-naive population where both vedolizumab and ustekinumab
were modelled as subsequent treatments following receipt of either ozanimod or TNFis first line;
this approach is similar to that taken in TA633." Ustekinumab was explored as a subsequent
treatment for the small subset of TNFi-naive patients who receive vedolizumab first line.

No efficacy data were available to inform efficacy of biologic therapies specifically in the third-line
or later, and clinical consultation indicated that treatment decisions after failure on multiple
biologics are patient-dependent and highly variable. Therefore, no subsequent treatments could
be modelled for the TNFi-experienced population and subsequent treatments could only be
modelled for second-line treatments in the TNFi-naive population. Efficacy of subsequent
treatments for the TNFi-naive population was informed by data for the TNFi-experienced
subgroup of the NMA without adjustment.

B.3.3.6 Treatment discontinuation due adverse events

Discontinuation from AEs was captured in this model to account for anticipated discontinuation in
clinical practice, which other submissions were criticised for omitting." 8 Treatment
discontinuation due to AEs (Table 47) was applied in addition to patients discontinuing treatment
due to loss of response. Patients who discontinued treatment due to AEs were considered to
transfer to the ‘Active UC’ health state at the end of the induction period. The proportion of
patients who discontinued each model cycle of the maintenance period were derived from the
trials included in the NMA and are presented in Table 47. Reported rates were converted to
probabilities over the respective trials’ maintenance length.

Table 47: Treatment discontinuation after induction period

Probability of discontinuation Per cycle probability of
Drug due to AEs over the course of | discontinuation due to AEs in
the induction period? the maintenance period?
TNFi-naive
Ozanimod N [ ]
Golimumab 0.30% 0.27%
Infliximab/biosimilar 2.78% 0.33%
Adalimumab/biosimilar 4.93% 0.26%
Vedolizumab® 2.96% 0.14%
Vedolizumab (V) 2.96% 0.13%
Vedolizumab (SC) N/A 0.14%
TNFi-experienced
Ozanimod [ | [ ]
Ustekinumab 0.00% 0.16%
Vedolizumab® 2.96% 0.14%
Vedolizumab (IV) 2.96% 0.13%
Vedolizumab (SC) N/A 0.14%
BSC NA 0.00%

Probabilities were derived from the ITT population (i.e. both TNFi-naive and TNFi-experienced patients) due to lack
of subgroup-specific data. ®Vedolizumab SC is only licensed for maintenance treatment.
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Abbreviations: AE: adverse event: CvT: conventional therapy; IV, intravenous; TNFi: tumour necrosis factor alpha
inhibitor; UC: ulcerative colitis.

B.3.3.7 Best supportive care (BSC)

As discussed in Section B.3.2.2, following progression from active treatment (due to failure to
achieve response, loss of response or discontinuation due to AEs) patients transitioned to an
‘Active UC’ health state in which they received no further active treatment. Some patients may
continue to receive components of CvT (which were being prescribed concomitantly alongside
active treatment) as BSC. As BSC does not represent initiation of a new therapy, no explicit
induction period was modelled for patients entering this state. As per the preferred assumptions
in TAB33, patients who discontinued all treatment were able to experience ‘Remission’ or
‘Response No Remission’, since UC (a relapse-remitting disease) can worsen or improve with
the underlying disease course.’

It was assumed that all placebo arms from the RCTs included in NMA were representative of
BSC and therefore these arms were combined to provide an estimate of patients sustaining
response or sustaining remission (Table 45). These data were used to inform transition
probabilities for ‘Loss of Response’ and ‘Lose of Response No Remission’ as described
previously.

As noted, patients could experience spontaneous ‘Remission’ or ‘Response No Remission’ from
the ‘Active UC’ health state post active treatment. No trial data was available to inform this
transition. A scenario presented by the ERG in TA633 assumed that 1% of patients would enter
spontaneous ‘Remission’ from the ‘Active UC’ health state and 1% of patients would enter
spontaneous ‘Response No Remission’ from the ‘Active UC’ health state at each model cycle.
The committee considered the ERG’s assumption to be an overestimate but agreed that there
may be a small number of people who would improve without treatment." Therefore, in the base
case, 0.5% of patients were modelled to enter spontaneous ‘Remission’ from the ‘Active UC’ or
‘Response No Remission’ from the ‘Active UC’ health state at each model cycle (0.25% entering
each health state, respectively). Scenario analyses were conducted which assumed 0% and 1%
of patients experienced spontaneous remission/response from the ‘Active UC’ health state
(Section B.3.8.3).

B.3.3.8 Surgeries

A proportion of patients in the post active treatment ‘Active UC’ health state could receive
surgery in each model cycle. This was derived from Misra et al. (2016) which reported annual
probability of patients receiving surgery, which were then converted to a probability per model
cycle. As Misra et al. 2016 did not present data for patients receiving 2" surgery it was assumed
the transition probability of 2" surgery from ‘Post 15t Surgery Complications’ health state was
equal to the probability of 15t surgery, in line with the accepted assumption made in TA633."
Post-surgery transitions were aligned with recent NICE submissions (TA633 and TA547) and
complemented by targeted review to address any data gaps." 8 These probabilities were
converted to the 2-week cycle probabilities as presented in Table 49. As a simplifying
assumption, surgery-related model inputs were assumed to be the same in both the TNFi-naive
and TNFi-experienced populations.
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Table 48: Surgery related probabilities

Input Value

Annual probability of first surgery? 0.0047'8
Proportion of patients with complications after surgery® 33.5%188
Annual probability of complications from post-surgery remission 0.0325'8
Annual probability of second surgery® 0.0047'8

a Misra et al. 2016 report 5,044 colectomies over a 15-year period among a total of 71,966 patients. It is assumed
that these surgeries happen at a constant rate and therefore one would expect 336 colectomies in a single year.
Assuming a constant population of 71,966 patients this equates to an annual probability surgery = 336/71,966 =
0.0047.

b Weighted average of 32% of patients with elective surgery and 35% of patients with non-elective surgery.

¢ Assumed equal to first surgery.

Table 49: Surgery related transition probabilities

From health state To health state Per cycle probability
Active UC (post active treatments) 1st Surgery 0.00018
1t Surgery 1st Surgery Complications 0.33500
1t Surgery 1st Surgery Remission 0.66500
18t Surgery Remission 1st Surgery Remission 0.99876
1t Surgery Remission 1st Surgery Complications 0.00124
18t Surgery Complications 2nd Surgery 0.00018

Abbreviations: UC: ulcerative colitis

B.3.3.9 Adverse events

AEs associated with UC treatments during the induction and the maintenance period for each
population of interest were derived from the pivotal RCTs for biologics and the TRUENORTH trial
for ozanimod. In alignment with previous submissions, serious infections were the only AE
included in the model due to their high costs." 8 The AEs incidence reported across the relevant
clinical trials were converted to 2-week probabilities (Table 50). In line with TA633, patients were
assumed to be at constant risk of experiencing AEs over the model time horizon."

Table 50: Per cycle probability of serious infections

TNFi-naive TNFi-experienced
Treatment Induction Maintenance | Induction | Maintenance
period period? period period?
Ozanimod [ ] [ ] [ ] [ ]
Ustekinumab N/A N/A 0.08% 0.10%
Vedolizumab? 0.09% 0.10% 1.07% 0.10%
Vedolizumab IV N/A 0.05% N/A 0.15%
Vedolizumab SC N/A 0.06% N/A 0.06%?
Golimumab 0.20% 0.12% N/A 0.12%
Infliximab/biosimilar 0.28% 0.17% 0.28% 0.17%
Adalimumab/biosimilar 0.24% 0.06% 0.31% 0.06%
BSC N/A 0.12% NA 0.12%
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aVedolizumab at maintenance calculated as the weighted average of vedolizumab IV and SC based on relative
use in UK clinical practice which is assumed to be 50:50 split based on feedback received from clinical
consultation.

Abbreviations: BSC: best supportive care; IV: intravenous; SC: subcutaneous; N/A: not applicable; UC:
ulcerative colitis

B.3.3.10 Mortality

The model allowed patients to transition to the ‘Death’ health state from any other health state at
any time, based on age- and gender-adjusted background (i.e., all-cause) mortality using the life
tables published by the UK Office for National Statistics.’® The model included the flexibility to
apply health state-specific mortality risk.

The standard mortality ratios (SMRs) used in the base case are presented in Table 51. These
represent the increased risk of mortality associated with a particular health state. In the base
case, patients in the 15t Surgery health state were assumed to have an increased risk of mortality
of 30%, based off values reported in Jess et al. 2007 and in line with TA633 and TA547." 8, 191
Clinical feedback received as part of this appraisals noted that UC does not significantly impact
mortality and therefore no increase in mortality was assumed for the remaining health states
(SMR equal to 1).

Table 51: Standardise mortality ratios for each health state

From health state Standardised mortality ratio
Remission 1.0

Response No Remission 1.0

Active UC 1.0

1t Surgery 1.3191

1st Surgery Remission 1.0

18t Surgery Complications 1.0

2" Surgery 1.3191

2" Surgery Remission 1.0

Abbreviations: UC: ulcerative colitis

B.3.4 Measurement and valuation of health effects

As mentioned in Section B.3.2.2 the model includes nine mutually exclusive health states;
‘Remission’, ‘Response No Remission’, ‘Active UC’, ‘18t Surgery’, ‘Post 15t Surgery Remission’,
‘Post 15t Surgery Complications’, ‘2" Surgery’, ‘Post 2"¥ Surgery Remission’, and ‘Death’. Each
distinct health state had a specific utility value, which was considered independent of the
treatment received.

B.3.4.1 Health-related quality-of-life data from clinical trials and mapping

The TRUENORTH trial assessed HRQoL via the EQ-5D health utilities instrument.’®? Health
state utility data were collected at Baseline and at the end of the induction and maintenance
periods (Week 10 and Week 52, respectively). Utility data are presented in Table 52 for all
patients at Baseline, as well as for patients who achieved ‘Remission’ and ‘Response no
remission’ by the end of the induction and maintenance period based on the 4-component Mayo
score, in line with the clinical data informing the NMA (Table 53 and Table 53 for induction and
maintenance, respectively).
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The EQ-5D-5L data collected during the TRUENORTH trial were cross-walked to EQ-5D-3L
index scores using the algorithm presented in van Hout et al. 2012 (based on the UK value set
by Dolan et al. 1997)'% and the weighted average across treatment arms was used to inform
each health state (Table 52).'%* Utility values for each health state were assumed to be
independent of treatment arm; i.e. only dependent on health state. This appears reasonable
given the similarities in utility values observed across the ozanimod and placebo arms. Surgeries
were not included in the TRUENORTH trial and therefore no HRQoL data were available to
inform the surgery health states. Utility values for the surgery health states in the model were
obtained from the literature (Section B.3.4.4).

Table 52: Utility data from the TRUENORTH trial (Induction)

Cohort 1 Cohort 2 Weiahted
eighte
Health state Ozanimod 1 Placebo Ozanimod 1 | average
mg mg
n
Baseline (Active EO5D n - = :
Uc -5D summary
) index score (SD) _ . _ -
— ; C C N |
Remission at EQ-5D summary [ ] -
Week 10 B _
index score (SD) _ -
Response no n __ | L J
remission at Week | EQ-5D summary . _ -
10 index score (SD) _
No response or n _| _| | J
remission at Week | EQ-5D summary _ -
10 (Active UC) index score (SD) I

Response and remission based off 4-component Mayo definition.
Abbreviations: UC: ulcerative colitis.

Table 53: Utility data from the TRUENORTH trial (Maintenance)

Placebo Re-randomised Patients Weighted
Health state (N=55) | Ozanimod - | Ozanimod- | aVerage
Placebo Ozanimod
Remission at n
Week 52 EQ-5D summary
index score
Response no n

remission at

EQ-5D summary
Week 52 index score
No response or | n

remission at
Week 52 (Active
uC)

EQ-5D summary
index score

Response and remission based off 4-component Mayo definition.
Abbreviations: UC: ulcerative colitis.

The weighted average utility values for patients with remission and response no remission were
similar between Week 10 and Week 52. The Week 52 values were marginally higher, indicating a
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potential improvement in utility for patients sustaining remission and response no remission.
These utility values were largely in agreement with the published literature (Section B.3.4.2).

The weighted average utility values at baseline were similar to the values for patients with no
response or remission at Week 10, but were typically higher than the results from the published
literature. The utility data collected at Baseline may represent a reasonable proxy for ‘Active UC’,
as to be eligible for the trial patients were required to have active UC, defined as a Mayo score of
between 6—12 points inclusive as well as evidence of UC extending 215 cm from the anal verge
as determined by Baseline endoscopy. However, this trial health state differs from the modelled
health state, where patients have failed active treatment. Similarly, patients with no response or
remission at Week 10 during TRUENORTH were receiving ozanimod whilst in this active UC
state, whereas the modelled health state assumes no further treatment would be received.

The utility values for patients with no response or remission at Week 52 were found to be
considerably higher than the values at Baseline, for patients with no response or remission at
Week 10, and the published literature. The TRUENORTH trial only permitted patients who had
achieved at least a response in the induction period to continue into the maintenance period for
assessment, and therefore this utility value is derived from a select subgroup of patients who had
previously achieved remission or response but subsequently lost this response by Week 52. In
addition, these patients continued to receive ozanimod whilst in this active UC state, whereas the
modelled health state assumes no further treatment would be received. These patients are not
reflective of the modelled Active UC state as a whole and may have less severe disease
following loss of response compared with those patients who were not able to achieve a
response by Week 10. Further to this, this utility value is based on smaller patient numbers and
hence is subject to greater uncertainty.

Additionally, the length of the trial follow-up was not considered to be long enough to assess the
change in utility over time and no trial data could be used to inform the surgical health states.
Finally, assumptions were required to classify the health states that each EQ-5D value
corresponded to for patients with missing response and remission data for EQ-5D time points
and required the use of partial Mayo scores.

Given these limitations, the utility values from the TRUENORTH trial were only included as a
scenario in the model and published data were used to inform the base-case in line with prior
submissions (TA633, TA547 and TA342)." 85 88

B.3.4.2 Health-related quality-of-life studies

An SLR was conducted to identify relevant HRQoL data in patients with moderately to severely
active UC. Searches were conducted on 2" September 2021 and updated on 14" October 2021.
The SLR was conducted following current best practices, as recommended by the Cochrane
Collaboration.'”? The reporting of the methods and results of the SLR was done in line with the
guidance provided by NICE'”® and following the PRISMA guidelines.'®”- 74 Full details of the SLR
search strategy, study selection progress and results are reported in Appendix F.

In total 27 unique studies were identified that reported on HRQoL data in patients with
moderately to severely active UC and 9 HTA submissions. Of these, the utility values used in the
NICE TA633 for Ustekinumab (2020) were considered most relevant to inform HRQoL inputs in
the model as they provided utility values that matched the health states in the model and they
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had been used in prior appraisals in UC."-88 The utility values from TA633 are provided in Table
54 below.

Full results for all the identified studies are presented in Appendix F.

Table 54: Utility inputs from NICE TA633 (2020) used to inform the base-case analysis

State Utility value: mean Source
Remission 0.87 Woehl et al. 2008
Response no remission 0.76 Woehl et al. 2008
Active UC 0.41 Woehl et al. 2008
1st Surgery 0.61 Arseneau et al. 2006
Post 15t surgery remission 0.72 Woehl et al. 2008
Post 15t surgery complications 0.34 Arseneau et al. 2006

Abbreviations: UC: ulcerative colitis; SE: standard error.
Source: NICE TA633 (2020)."

B.3.4.3 Adverse reactions

Decrements in utility for AEs associated with treatment with ozanimod or relevant comparators
were captured in the model via the application of disutility values and estimated AE duration,
where necessary. As mentioned in Section B.3.4.3, in line with prior appraisals it was assumed
that adverse events occurred uniformly throughout the induction period and uniformly throughout
the maintenance period. As noted in Table 50 the likelihood of serious infections was different in
the induction period compared to the maintenance period. In alignment with the most recent
NICE submissions (TA547 and TA633) the adverse event disutility for serious infections
(0.156/year) was calculated based on data from Stevenson et al. 2016 and was applied for a 4-
week period to patients experiencing serious infeciton.- 88 195

B.3.4.4 Health-related quality-of-life data used in the cost-effectiveness
analysis

As discussed in Section B.3.4.1, there are several limitations in the utility values derived from the
TRUENORTH trial, and as such these values may not accurately reflect the ‘Active UC’ state in
the model. The TRUENORTH trial only permitted patients who had achieved at least a response
in the induction period to continue into the maintenance period for assessment, and therefore the
utility values for response and remission were derived from a select subgroup of patients who
had previously achieved remission or response but subsequently lost this response by Week 52
(Section B.3.3.6). Accordingly, the utility values for the Active UC state obtained from
TRUENORTH were not consistent with (higher than) those in the published literature. Finally, no
surgeries were recorded in the trial and therefore utility values for the surgery-related health
states could not be obtained from TRUENORTH.

Due to the above limitations in the utility values derived from TRUENORTH, they were not used
to inform the base-case model analysis. Instead, literature-derived utility values from Woehl et al.
200882 and Arseneau et al. 200683 were used in alignment with values used in the most recent
NICE submission in the same indication (TA633)." A scenario analyses was conducted exploring
the use of the TRUENORTH-derived utility values (Section B.3.8.3).
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A summary of the various utility values used in the base-case analysis are provided in Table 55.
The utility data collected at Week 52 were used to inform the ‘Remission’ and ‘Response no
remission’ states. The utility data collected at Baseline was used to inform the Active UC state,
since this may represent a reasonable proxy for ‘Active UC’ (see Section B.3.4.1).

Table 55: Summary of utility values for base case cost-effectiveness analysis

Utility value: AGEENED (I

State y ’ submission (section | Justification

mean

and page number)
Remission 0.87
Response no remission 0.76
Active UC 0.41 Alaned with val
. igned with values
1st Surgery 0.61 Section B.3.4.2 usgd in TAG33
Post 15t surgery remission 0.72
st
Post 1_ surgery 0.34
complications
q : .

2™ surgery 0.61 Assumed equal to first '.Ar‘ll,'\%%%d with
Post 2" surgery remission 0.72 surgery assumption'’
Serious infection -0.156 B.3.4.3 ﬁ‘ggg?: 1‘9’:23\?'”6

Abbreviations: HS: health state; AR: adverse reaction
Sources: Woehl et al. 2008.182 Arseneau et al. 2006.183

Table 56: Summary of utility values for TRUENORTH scenario analysis

- Reference in
Utility value: L. . Source/
State submission (section C o e
mean justification
and page number)
Remission 0.90
Response no remission 0.84 Section B.3.4.1 TRUENORTH?
Active UC 0.68
1st Surgery 0.61
st H H . .
Post 15t surgery remission 0.72 Section B.3.4.2 Allgggd ¥v£23\ga:lues
Post 15t surgery usedin
e 0.34
complications
q . .
2" surgery 0.61 Assumed equal to first ?lA'%g%d with
Post 2"? surgery remission 0.72 surgery assumption’
. . . Aligned with value
Serious infection -0.156 B.3.4.3 used in TAG33!

Abbreviations: HS: health state; AR: adverse reaction
Sources: TRUENOTH CSR.5

B.3.5 Cost and healthcare resource use identification,
measurement and valuation

An SLR was conducted to identify relevant cost or resource use studies for incorporation in the
model. The searches were run on the 2"4 September 2020 and updated on 14" October 2021.
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Full details of the SLR search strategy, study selection process and results are presented in
Appendix G .

In total, 133 unique studies reporting on cost or healthcare resource use data and 9 HTA
submissions in moderately to severely active UC were identified. Eight of the 133 included
studies and 4 of the HTA submissions were conducted in the UK and presented data specifically
for a UK patient population.

The following cost categories were included in the model:

e Drug acquisition costs

e Administration costs

e Treatment-specific monitoring

e Health state related resource use
e AE management costs

e Surgery costs

The economic analysis was conducted from an NHS and PSS perspective and therefore
included only costs that would be incurred by the NHS and PSS. Cost inputs were based on
British National Formulary (BNF), electronic market information tool (eMIT), National Schedule
for NHS (2019/2020), and Personal Social Services Research Unit (PSSRU).

B.3.5.1 Intervention and comparators’ costs and resource use

Acquisition costs

Drug acquisition costs for treatment regimens were calculated based on cost per pack and
dosing regimen reported in the respective prescribing information and/or clinical trials. Dose
escalation was accounted for in the base-case model. In line with TA633 and RWE collected on
dose escalation it was assumed that 30% of patients would be receiving an escalated dose in the
maintenance period at any one time (Section B.1.3.5). This proportion was validated by clinical
consultation conducted as part of this appraisal. A corresponding higher drug acquisition cost
was applied to all patients receiving dose escalation." In line with feedback received from clinical
consultation and the results of an SLR collecting RWE on dose escalation, infliximab was also
modelled to experience dose escalation, despite being off-label.”* This was in line with the
accepted assumption in TA633." Scenario analyses were run in which dose escalation was
assumed to be 0% and 50% in the maintenance period to assess uncertainties surrounding dose
escalation in the model.

Unit cost per pack were derived from publicly available databases (BNF/eMIT) in the UK. If more
than one formulation of treatment with similar strength was available, the conservative
assumption of selecting the lowest priced treatment was used to provide the cost. For treatments
with multiple formulations with different strengths, the least expensive formulation that aligns with
the prescribed dosing was selected. The drug pack details and acquisition costs are presented in
Table 57 for ozanimod (with PAS).
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Vedolizumab can be administered either IV or SC during the maintenance period.'® In line with
feedback received from clinical experts it was assumed that the proportion of patients receiving

vedolizumab SC and IV during maintenance was evenly distributed.

Table 57: Drug pack acquisition costs
o Pack unit size CE UL
Drug Description (quantity) strength Pack cost
(mg)
Active Treatment
7-day oral tablet 4 0.25 e
Ozanimod (with PAS) starter packer 3 0.5
Oral tablet pack 28 1.0 e
. Vial for IV 1 130 £2,147.00
Ustekinumab -
Prefilled pen for SC 1 90 £2,147.00
) Vial for IV 1 300 £2,050.00
Vedolizumab
Prefilled pen for SC 1 108 £512.50
Golimumab Prefilled pen for SC 1 50 £762.97
Infliximab/biosimilar? Vial for IV 1 100 £377.00
Adalimumab/biosimilar? Prefilled pen for SC 1 40 £633.60
Concomitant therapies
Balsalazide Oral tablet pack 130 750 £30.42
Mesalazine Oral tablet pack 120 400 £22.10
Olsalazine Oral tablet pack 60 500 £161.00
Sulfasalazine Oral tablet pack 112 500 £6.74
Prednisolone Oral tablet pack 28 20 £2.93
Hydrocortisone Oral tablet pack 30 20 £3.29
Azathioprine Oral tablet pack 56 50 £1.46
6 mercaptopurine Oral tablet pack 25 50 £34.39
Methotrexate Oral tablet pack 100 2.5 £4.32
Budesonide Oral tablet pack 50 3 £37.53

a0nly cheapest shown, Flixabi for infliximab and Amegevita for adalimumab
Abbreviations: |V, intravenous; SC: subcutaneous.

The recommended dosing of drugs was based on EMA-approved prescribing information (e.g.
fixed-dose, based on mean patient-weight, or based on average body surface area) as given by
the relevant SmPCs. Drug wastage was not considered in the base case analysis, but a scenario
was conducted where vial sharing was included. It was assumed that patients receiving oral
therapies used up each pack before acquiring a new one. The dosing schedules for the induction
period, extended induction period (explored in a scenario analysis in Section B.3.8.3) and
maintenance period are presented in Table 58, Table 59 and Table 60 respectively.

Patients were modelled to incur the full cost the of induction dosing as a one-off cost at the
initiation of treatment. Likewise, patients entering extended induction in the scenario analysis
also incurred the one-off cost of extended induction upon initiation of treatment. Where treatment
dosing was based on weight the average number of vials required per patient was based on a
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distribution of patient weights; patient weight was assumed to have a normal distribution based
on the average baseline patient weight and standard deviation.

Table 58: Induction period dosing schedule

Dose (mg) Doses
Drug Description Administration | TNFi- TNFi- during
naive | experienced | induction
0.25 mg? OD from days 0.252 0.25% 3
I 0.5° 0.5° 4
Ozanimod 0-5mg OD7'on days 5~ Oral
1 mg? OD on day 8 till 1® 12 63
Week 10
Ustekinumab 6 mg/kg at Week 0 \ 403 410 1
Vedolizumab | 300 M9 atVeeks 0:and IV 300 300 2
) 200 mg at Week 0 100 100 1
Golimumab SC
100 mg at Week 2 200 200 1
Ir?flix'im_ab/ 5 mg/kg at weeks 0, 2 Y, 417 494 3
biosimilar and 6
160 mg at Week 0 160 160 1
Adalimumab/ 80 mg at Week 2 80 80 1
biosimilar SC
40 mg at V\E/Seeks 4 and 40 40 5

aDosing based on dose of ozanimod hydrochloride (HCI). 0.25 mg, 0.50 mg and 1.0 mg of ozanimod HCI
equivalates to 0.23 mg, 0.46 mg and 0.92 mg of ozanimod, respectively.
Abbreviations: |V, intravenous; mg, milligrams; OD, once daily; SC: subcutaneous.

Table 59: Extended induction period dosing schedule

Doses
Drug Description Administration I(Jnczzt)e e)?tl:arrllzg d
induction
Ozanimod NA
Ustekinumab 90 mg SC at week 8 SC 90 1
Vedolizumab 300 mg at week 6 v 300 1
Golimumab 100 mg at week 6 SC 100 1

Infliximab/biosimilar

No further treatment administered in extended induction

Adalimumab/biosimilar

NA

Abbreviations: |V, intravenous; mg, milligrams; OD, once daily; SC: subcutaneous.

Table 60: Maintenance dosing schedule

Dose (mg) | Doses
Drug Description Administration | TNFi- | TNFi- per
naive | naive | cycle
Ozanimod 1 mg once daily Oral 1.02 1.02 14
Ustekinumab std. 90 mg once per 12 9 | 9 | o016
weeks v
Ustekinumab esc. 90 mg once per 8 weeks 90 90 0.26
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Dose (mg) | Doses
Drug Description Administration | TNFi- | TNFi- per
naive | naive | cycle

Vedolizumab (IV) std. 300 mg once per 8 300 | 300 | 0.26
weeks

300 mg once per 4

Vedolizumab (IV) esc. 300 300 0.50

weeks
Golimumab std. 50 mg once per 4 50 | 50 | 050
weeks sC
Golimumab esc, 100 mg once per 4 100 | 100 | 050
weeks
Infliximab/biosimilar std. | 2 M@/kg once per 8 417 | 424 | 026
weeks "
Infliximab/biosimilar 10 mg/kg once per 8 783 798 0.26
esc. weeks
Adalimumab/biosimilar 40 mg once per 2 40 40 1.00
std. weeks
Adali b/biosimil s¢
alimumablblosimiiar 40 mg once per week 40 40 2.00

€SC.

aDosing based on dose of ozanimod hydrochloride (HCI). 0.25 mg, 0.50 mg and 1.0 mg of ozanimod HCI
equivalates to 0.23 mg, 0.46 mg and 0.92 mg of ozanimod, respectively.
Abbreviations: esc: escalated; IV: intravenous; mg: milligrams; std: standard.

Concomitant therapy (CcT)

For all treatments, CcT costs were included in the acquisition costs alongside the cost of the
active treatment as per the committee preference in TA633." The pack acquisition costs and
details of CcT are provided in Table 57. The model considered CcT usage to remain constant
throughout the model at the concomitant therapy usage level, including for the treatment of flares
for patients on BSC. The patient usage of CcT for all active treatments was based off the
assumptions in prior technology appraisals in UC (TA342 and TA633 [Table 61]) and was
validated by clinical consultation. The CcT distributions for patients receiving ozanimod did not
include certain CcT owing to contraindications specified in the SmPC. The weighted cost of CcT
for each active treatment per cycle is provided in Table 61.

The cost of CcT applied during active treatment is subsequently applied as the BSC cost after
patients have progressed from active treatments, assuming no contraindications.

Table 61:CcT dosage and anticipated concomitant usage

Patient usage for all
s Patient usage other active
Drug Dose description .
for ozanimod treatments
(TA342/TA633)85
Balsalazide 1.5 g twice daily 0.0% 0.0%
Mesalazine 1.2 g/day (divided doses) 13.0% 13.0%
Olsalazine 500 mg twice daily 0.0% 0.0%
Sulfasalazine 500 mg 4 times daily 0.0% 0.0%
Prednisolone 20.0 mg/day for two weeks 36.0% 36.0%
Hydrocortisone 20 mg/day 0.0% 0.0%
Azathioprine®® 2.5 mg/kg/day 0.0% 39.0%
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Patient usage for all

o Patient usage other active

Drug Dose description .
for ozanimod treatments
(TA342/TA633)%

6-mercaptopurine® 1.5 mg/kg/day 0.0% 15.0%
Methotrexate® 17.5 mg/week 0.0% 9.0%
Budesonide 3.0 mg/3xday for eight weeks 1.0% 1.0%
Cost per average N/A £1.85 £11.14
patient per cycle

aPatients receiving ozanimod are contraindicated to azathioprine, 6 mercaptopurine and methotrexate and would
therefore not receive these concomitantly. Patients receiving tofacitinib are contraindicated to azathioprine and
would therefore not receive it concomitantly.

Abbreviations: |V, intravenous; SC: subcutaneous.

Administration costs

The unit costs of administration were derived from the National schedule of NHS costs and are
presented in Table 62."9 Based on the prescribing information and billing guidelines published
by manufacturers of each treatment, any resources or monitoring associated with each
administration were identified and included under treatment-specific monitoring costs.

Table 62: Treatment administration costs

Administration | Cost per dose s
ources
method or per pack
Average of Consultant led and non-consultant led non-
Intravenous £186.37 admitted face-to-face attendance, follow-up, WF01A 300
injection ' (general Medicine NHS National schedule of NHS costs
2019/2020)"%"
Assumed that for subcutaneous injections most patients self-
inject their medication and as such there is no associated
Subcutaneous administration cost. It has also been assumed that the one-
S £0.00 L X -
injection off nurse training cost to teach patients how to self-administer
the injection is covered by the manufacturer. This assumption
is in line with clinical feedback provided to the ERG TA633'
Oral tablet £0.00 Assumed zero administration costs

Abbreviations: NHS: National health service.

Treatment-specific monitoring costs

Clinical consultation conducted as part of this appraisal confirmed that the monitoring
requirements were similar for ozanimod and existing treatments for moderately to severely active
UC in UK clinical practice. Therefore, monitoring costs were not considered in the economic
model, in line with previous appraisals (TA633, TA547 and TA342)': 85 88 with the exception of a
single electrocardiogram (ECG) for ozanimod during induction; this is a specific requirement for
ozanimod as specified in the SmPC. The ECG cost was obtained from the National Schedule of
NHS costs 2019/2020 and is provided in Table 63.

Table 63: Monitoring test cost per test

Test Unit cost Source
National Schedule of NHS Costs 2019/20, EY51Z, Directly
ECG £61.80 Accessed Diagnostic Services, Electrocardiogram
Monitoring or Stress Testing
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Abbreviations: ECG, electrocardiogram.
B.3.5.2 Health-state unit costs and resource use

Disease management costs

Previously conducted economic analyses, NICE submission reports and published papers
identified in the economic SLR were reviewed to identify the healthcare resources recommended
for disease management in patients with UC in the UK. The unit costs of the resources identified
were sourced from the National Schedule of NHS Costs 2019/2020, PSS Research Unit
(PSSRU) and the literature, where relevant. The healthcare resource use per health state and
the total health state cost per cycle can be found in Table 64 and Table 65, respectively.

Disease management costs were specific to each model health state, independent of treatment
and were assumed to be similar across all populations of interest. Disease management costs
incurred during induction (or extended induction in the relevant scenario analysis) were incurred
as a one-off cost upon treatment initiation (or the initiation of extended induction).
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Table 64: Healthcare resource use per year by health state

_4st/ond
. o Response No Active deti2ne s Post-1st surgery
Drug Unit costs Remission .. surgery T
Remission uc surgery S complications

remission
Outpatient
Consultant visit'®3 £183.43 2.00 4.50 6.50 6.50 1.50 1.75
Blood test'8s £1.81° 3.25 3.90 6.50 6.50 1.50 3.25
Inpatient
5%%?:0”;%85 £814.46° 0.00 0.25 0.75 0.75 0.50 0.13
EL%%gfopyws £330.51 0.20 0.50 2.00 2.00 1.25 0.65
Sj}reect‘g'r:‘y‘im £2,301.47¢ 0.00 0.00 0.15 0.15 0.00 3.25
fg‘l’gfo‘rf‘yr; (Post- | p541 75 NA NA NA 1.00 NA NA

a Consultant led non-admitted face-to-face attendance, first, WF01B-300 general medicine, National Schedule of NHS Costs 2018/2019

b Directly assessed pathology services, Integrated blood services, DAPS03, National Schedule of NHS Costs 2018/2019

¢ Non elective short stay wireless capsule endoscopy, 19 years and over FE50A, National Schedule of NHS Costs 2018/2019

d Qutpatient Procedures, Gastroenterology, service code 301 - wireless capsule endoscopy, 19 years and over - FE50A, National Schedule of NHS Costs 2018/2019

€ 2018-2019 NHS reference costs for IBD without interventions, CC score 0-5+ (average considered), National Schedule of NHS Costs 2018/2019

f Stoma care costs included as per TA547 ERG review assuming 40% of patients have a stoma. Stoma consumable: Buchanan 2011, £66.75 per month which was inflated to
2020 value. Nursing costs: Specialist Nursing, Stoma Care Services, Adult, Face to face, N24AF, National Schedule of NHS costs 2018/19, assuming 6 visits per year in line
with TA547 ERG

Abbreviations: HBV: hepatitis B virus.
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Table 65: Health-state cost per cycle

Health state Cost per cycle, mean Reference to section in
submission

Remission £16.82

Response no remission £46.05

Active UC £108.13

1 Surgery £128.90 Unit cost and resource use
Post 15t surgery remission £42.09 presented in Table 64
Post 15t surgery complications £311.52

2" Surgery £128.90

Post 2" surgery remission £42.09

Abbreviations: UC: ulcerative colitis.
Surgery-related costs

Based on feedback received from clinical consultation the cost of the 15t surgery was based on
the cost of a subtotal colectomy, formation of an ileo-anal pouch and stoma closure. It was
assumed that the surgery related to a very complex large intestine procedure (elective long stay
only) and costs were sourced from the NHS Schedule Costs 2019/2020."%” The weighted
average was taken which yielded a 15! surgery cost of £14,309.51. Further to this, in line with
expert clinical feedback received as part of the appraisal the cost of the 2" surgery was based
on the cost of pouch failure or adhesive small bowel obstruction. It was assumed this related to a
complex large intestine procedure (non-elective long stay only). The weighted average of costs
sourced from NHS Schedule costs 2019/20 yielded a value of £10,438.22.1%7

B.3.5.3 Adverse reaction unit costs and resource use

As mentioned in Section B.3.3.9 serious infection was the only adverse events included in the
model owing to its high associated cost, an approach which is in line with TA633." The cost
associated with a serious infection adverse event was £2,992.17. This was calculated as a
weighted average of six different infections included in the National Schedule of NHS Costs:
sepsis, tuberculosis, pneumonia, soft tissue infections, bone and joint infections and urinary tract
infections. %7

B.3.5.4 Miscellaneous unit costs and resource use

There were no further unit costs or resource use included in the model.

B.3.6 Summary of base-case analysis inputs and assumptions

B.3.6.1 Summary of base-case analysis inputs

A summary of the variables applied in the base case economic analysis is presented in Table 66.

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]

©Celgene Ltd, a BMS Company (2022). All rights reserved Page 173 of
213



Table 66: Summary of variables applied in the cost effectiveness analysis

Cross-

Inputs
P reference

Variable
TNFi-naive TNFi-experienced

Model settings

Discount rate

costs, % 3.5

Discount rate 3.5 Section
benefits, % ' B.3.2.2

Time horizon Lifetime
Perspective NHS and PSS

Patient characteristics

Baseline

patient age, I I
years (SD) _
Proportion - - Section

B.3.3.2
female

Weight, kg I I
(SD)

Clinical inputs

Induction Various — the proportion of patients achieving clinical ‘Remission’
period and ‘Response No Remission’ at the end of the induction period
transitions was informed by the NMA

Section
B.3.3

Various — mean absolute probabilities of sustained response or

Maintenance sustain remission derived from the NMA were translated to per cycle Section

perlo_d_ transition probabilities for ‘loss of response’ and ‘loss of response no B.3.3
transitions ST

remission

Various — the proportion of patients discontinuing treatment due to Section
Discontinuation | AE were derived from the pivotal RCTs for biologics and the B.3.3.6

TRUENORTH trial for ozanimod

Serious infections were the only AEs included in the model due to
their high costs. Serious infection associated with UC treatments

AEs during the induction and the maintenance period for each population Ee:;:téog
of interest were derived from the pivotal RCTs for biologics and the R
TRUENORTH trial for ozanimod

Utility inputs

Remission 0.87 (sourced from Woehl et al. 2008182)

Response no 0.76 (sourced from Woehl et al. 2008"82)

remission

Active UC 0.41 (sourced from Woehl et al. 2008"82)

1t Surgery 0.61 (sourced from Arseneau et al. 2006'83)

Post 1¢t Section

Surgery 0.72 (sourced from Woehl et al. 2008"82) B.3.4

Remission

Post 1st

Surgery 0.34 (sourced from Arseneau et al. 2006'83)

Complications

2" Surgery 0.61 (assumed equal to 15t surgery)
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2" Surgery ot

Remission 0.72 (assumed equal to 1% surgery)

AE decrement | Serious infection: 0.156 (sourced from Stevenson et al. 2016)

Cost inputs

Intervention Acquisition Administration

and

comparator . . . .

costs per Induction | Maintenance Induction Maintenance

cycle

Ozanimod [ ] [ £0.00 ge:;:téo?

Infliximab £4,710.67 £496.18 £599.10 £46.59

. Section

Adalimumab £2,534.40 £411.84 £0.00 B.3.5.1

Golimumab £4,577.82 £495.53 £0.00

Vedolizumab £4,100.00 £589.38 £372.73 £30.28

Ustekinumab | £6,655.97 |  £411.51 £186.37 £0.00 Eegt';;‘

Health state costs per cycle, mean

Remission £16.82

Response no £46.05

remission

Active UC £108.13

18t Surgery £128.90

Post 1¢t

surgery £42.09 Section

remission B.3.5.2

Post 1st

surgery £311.52

complications

2" Surgery £128.90

Post 2

surgery £42.09

remission

Adverse Serious infection: £2,992.17 (sourced from the National Schedule of Section

events NHS Costs 2019/2020)"%" B.3.5.3

Monitoring The only monitoring test included in the model was the ECG test for

costs ozanimod at induction: £61.80 (Sourced from the National Schedule Section
of NHS Costs 2019/20, EY51Z, Directly Accessed Diagnostic B.3.5.2
Services, Electrocardiogram Monitoring or Stress Testing)'®”

Surgery- 1st surgery 2"d surgery

related costs | £14 310 (sourced from £10,438 (sourced from NHS Schedule | Section
NHS Schedule costs costs 2019/20) 197 B.3.5.2
2019/20)"7

Abbreviations: AE: adverse events; IV: intravenous; NMA; network meta-analysis; SC: subcutaneous; SD:
standard deviation; TNFi: tumour necrosis factor-alpha inhibitor; UC: ulcerative colitis.
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B.3.6.2 Assumptions

The assumptions used in the base case analysis are described in Table 67.

Table 67: List of assumptions for the base case analysis model

Assumption

Justification

Reference to
section in
submission

Addressed in
scenario analysis

The patient population in TRUENORTH trial
is generalisable to UK clinical practice

The baseline characteristics for the patients in this trial are
consistent with the target patient population in the UK; the
average patient age in the trial was approximately 42 years
which is consistent with the typical age of a UC patient.*°
Additionally, approximately twice as many patients had limited
to left side colitis over extensive colitis which reflects the
expected disease profile of UC.*° Participants prior
medications were also aligned with the typical treatment
pathway patients would follow in UK clinical practice; TNFis
(infliximab and adalimumab) were the most commonly used
prior biologic medications reflecting their first-line use following
treatment failure with CvT (Section B.1.3.4).

Section B.3.2.1
and Section
B.2.12

An extended induction period was not
modelled in the base case analysis

Clinical consultation conducted as part of this appraisal noted
while extended induction may be offered to patients in some
cases it is not standard clinical practice in the UK. This view
was supported by the Committee in TA633 which noted that
there was no conclusive clinical evidence that extended
induction always occurs in clinical practice. In addition, use of
data from the TRUENORTH trial for extended induction was
associated with several limitations such as breaking of trial
randomisation.’

Section B.3.2.2

Extended induction was
explored in a scenario
analysis

Patients who discontinued active therapies
(receive BSC) were able to move from
‘Active UC’ to both the ‘Remission’ and
‘Response No Remission’ health states and
back (relapse)

The natural course of the disease follows a relapsing-remitting
pattern, meaning some patients with active UC may go into
response, as the disease can worsen or improve regardless of
active therapy. This assumption is in line with preferred
assumption of the ERG in TA633." No trial data were available
to inform this transition. A scenario presented by the ERG in
TA633 assumed that 1% of patients would enter spontaneous
‘Remission’ and ‘Response No Remission’ from the ‘Active

Section B.3.2.2

Scenario analyses were
conducted which
assumed 0% and 1% of
patients experienced
spontaneous
remission/response
from the ‘Active UC’
health state
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UC’ health state at each model cycle. The committee
considered the ERG’s assumption to be an overestimate but
agreed that there may be a small number of people who would
improve without treatment." Therefore, in the base case, 0.5%
of patients were modelled to enter spontaneous ‘Remission’ or
‘Response No Remission’ from the ‘Active UC’ health state at
each model cycle.

Following progression from active treatment
(due to failure to achieve response, loss of
response or discontinuation due to AEs)
patients transition initially to an ‘Active UC’
health state in which they received no further
active treatments but could continue on BSC
alone

Reflective of UK clinical practice where once patients have
failed multiple available treatment options, they have a choice
of either remaining on BSC or progressing to surgery.

Section B.3.2.2

Patients who discontinued due to AE during
the induction period still incurred the full cost
associated with a course of induction
treatment

In clinical reality a small proportion of patients do discontinue
treatments due to AEs. This view is supported by prior
appraisals (TA633)" which were criticised for not explicitly
modelling discontinuation due to AEs. Patients who
discontinue due to AE are assumed to still have ‘purchased’
the full course of induction before they start so the full cost is
incurred regardless of whether they discontinue.

Section B.3.2.2

There was a constant loss of response
amongst patients within and beyond the trial
duration of one-year

Clinical consultation conducted as part of this appraisal noted
that there are no publicly available data to assess the potential
loss of response in the second and subsequent years.
Therefore a constant loss of response was assumed in line
with the accepted assumption in previous submissions
(TAB33).!

Section B.3.3.4

A scenario was
conducted where a
25% treatment waning
effect was applied after
2 years to the active
treatment, in line with
TAG33 scenario’

The transition probability of 2" surgery from
‘Post 15t Surgery Complications’ health state
was equal to the probability of ‘15t surgery’

There are no published data available for patients receiving 2"
surgery and therefore in line with the assumption in TA633 it
was assumed that the transition probability was equal to the
probability of 15t surgery

Section B.3.3.8

Patients were at constant risk of experiencing
AEs over the model time horizon

It was assumed that in clinical practice the risk of AEs was not
dependent on time on treatment. This assumption was in line
with TA633"

Section B.3.3.9
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All UC treatment included the model were
assumed to have no impact on general
mortality

Clinical consultations conducted as part of this appraisal noted
that UC does not significantly increase mortality and therefore
treatments have little effect on mortality rates

Section
B.3.3.10

A proportion of patients (30% of patients on
TNFis in the base case) were assumed to
receive an escalated dose in the
maintenance period at any one time, and a
corresponding higher drug acquisition cost
was applied to these patients

Clinical consultation conducted as part of this appraisal noted
that dose escalation is commonplace in UK clinical practice.
This is in line with the accepted assumption in TA633'

Whilst being off label patients receiving
infliximab were also modelled to experience
dose escalation

In line with clinicians in TA633", clinical feedback conducted
as part of this appraisal noted that patients receiving infliximab
would receive dose escalation in clinical practice

Section B.3.5.1

Scenario analyses were
run in which dose
escalation was
assumed to be 0% and
50% in the
maintenance period to
assess uncertainties
surrounding dose
escalation in the model

ECG test is the only relevant monitoring cost
in the economic analysis

Clinical consultation conducted as part of this appraisal
confirmed that the monitoring requirements are similar for
ozanimod and existing treatments for moderately to severely
active UC in UK clinical practice. Therefore, monitoring costs
were not considered in the economic model in line with
previous appraisals (TA633," TA547% and TA342%), with the
exception of a single ECG for ozanimod at induction; this is a
specific requirement for ozanimod as specified in the SmPC.'?

Section B.3.5.1

Abbreviations: AE: adverse event; ECG: electrocardiogram; TA: technology appraisal; TNFi: tumour necrosis factor inhibitor; UC: ulcerative colitis; UK: United Kingdom.
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B.3.7 Base-case results

Results of the economic analysis in both the TNFi-naive and TNFi-experienced population are
presented in Section B.3.7.1 below.

B.3.7.1 Base-case cost-effectiveness analysis results

Table 68 and Table 69 present the base case pairwise results of the economic evaluation for the
TNFi-naive and TNFi-experienced population, respectively. Fully incremental analyses are
presented in and Table 71. In both cases the PAS price of ozanimod has been used. As some of
the comparisons resulted in a south-west (SW) quadrant, to improve the readability of the results,
the net-health benefit (NHB) of ozanimod at a willingness-to-pay (WTP) threshold of £30,000
compared to the comparators has been included in each of the results tables. NHB was selected
in line with the preference expressed in the consultation on the NICE methods for health
technology evaluations 2020.%8

Ozanimod was found to be cost-effective compared to all relevant comparators in the TNFi-naive
population yielding a NHB of 0.175, 0.003, 0.100 and 0.205 when compared to infliximab,
adalimumab, golimumab and vedolizumab, respectively. Similarly, ozanimod was cost-effective
compared to both vedolizumab and ustekinumab in the TNFi-experienced population with a NHB
of 0.170 and 0.156, respectively. Ozanimod dominated ustekinumab in the TNFi-experienced
population.

Clinical outcomes from the cost-effectiveness model, the proportion of the cohort in each health
state over time (Markov trace), and the disaggregated results of the base case incremental cost-
effectiveness analysis are reported in Appendix H.
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Table 68: Base-case pair-wise cost-effectiveness results — TNFi-naive population

Total ICER for ozanimod NHB (at a WTP
Technologies | costs '[(;tgl C;I' :EaYls Ing;(;rtr;e(rgal IncrE$§ntal IncgeAn:$2tal versus comparator threshold of
(£) (£/QALY) £30,000)

Ozanimod [ N [ - - - - -
Adalimumab | N | IR [ | ] [ ] [ £28,686 0.003
Infliximab B . N ] [ ] [ £167,024° 0.175
Golimumab I . [ | N N N £71,023° 0.100
Vedolizumab | N | 1N I I N N £52,736° 0.205

aSW quadrant ICER; costs saved per QALY forgone

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; NHB: net health benefit; QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-

alpha inhibitor.

Table 69: Base-case pair-wise cost-effectiveness results — TNFi-experienced population

Total ICER for ozanimod NHB (at a WTP
Technologies | costs {$gl QT :IEaYIs In(c::cl;(;rt'r;e(gt)al Incrf$1gntal IanrZT$rs1tal versus comparator threshold of
(£) (£/QALY) £30,000)
Ozanimod Il . [ | - - - - -
Vedolizumab | [N | TR [ | N [ ] N £199,5512 0.170
Ustekinumab | [N N [ [ ] [ ] [ Ozanimod dominant 0.156

aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; NHB: net health benefit; QALYs

alpha inhibitor.
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The base case fully incremental analyses were carried out in both the TNFi-naive and the TNFi-
experienced subpopulations. The base case fully incremental analysis in the TNFi-naive
population showed ozanimod to be most cost-effective treatment option, with the lowest fully
incremental ICER of £28,686 as compared to adalimumab. In the TNFi-experienced population,
the results of the fully incremental analysis were consistent with the pair-wise analysis, with a
fully incremental ICER of £199,551 saved per QALY forgone as compared to vedolizumab.

Table 70: Base-case fully incremental cost-effectiveness results — TNFi-naive population

Technologies Total Total Incremental Incremental ICER
costs (£) | QALYs costs (£) QALYs incremental
(E/QALY)

Adalimumab I I | | -
Ozanimod B N [ ] [ ] £28,686

. Extendedly
Golimumab | = - | o
Infliximab e [ ] [ ] [ ] Dominated
Vedolizumab ] N [ [ ] £52,736

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; TNFi: tumour necrosis factor-alpha inhibitor.

Table 71: Base-case fully incremental cost-effectiveness results — TNFi-experienced
opulation

Technologies Total Total Incremental Incremental ICER
costs (£) | QALYs costs (£) QALYs incremental
(E/QALY)
Ozanimod [ N - - -
Ustekinumab ] [ ] I I Dominated
Vedolizumab ] [ ] [ [ ] £199,551

Abbreviations: ICER: incremental cost-effectiveness ratio; LYG: life years gained; QALYs: quality-adjusted life
years; TNFi: tumour necrosis factor-alpha inhibitor.
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B.3.8 Sensitivity analyses

B.3.8.1 Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was conducted in order assess the simultaneous effect
of uncertainty in the different model parameters and to demonstrate whether the model results
are robust to those variations. A Monte-Carlo simulation with 1,000 iterations was performed
where model inputs were randomly sampled from the specified probability distributions. The
following key parameters were varied:

o Absolute mean probabilities for response (no remission), remission, and no response, no
remission using CODA output generated by NMA

e The rate of each AE in the induction phase, and the rate of each AE in the maintenance
phase, using a log-normal distribution

e The proportions of males and patients discontinuing treatment due to AEs in the induction
and maintenance phases, health-state utilities, and AE disutility’s, using a beta distribution

o The AE management costs, and disease management costs, using a gamma distribution

Where a standard error or Cl was not available for a selected parameter, variation of 20% of the
mean was applied. A table containing a list of the inputs used in PSA is presented in Appendix
H.2.

The results of the PSA with 1,000 iterations are presented in Table 72 and Table 73 for the TNFi-
naive and experienced population, respectively. Overall, the results of the PSA were similar to
the base case, with ozanimod remaining cost-effective versus all comparators, indicating the
results to be robust to uncertainty. However, the cost-effectiveness of ozanimod in the TNFi-
experienced population was improved in the PSA, with ICERs (SW quadrant) increasing from
£199,551 to £1,324,054 when comparing ozanimod to vedolizumab, and with ozanimod
continuing to dominate ustekinumab. The large increase in ICER versus vedolizumab in the
TNFi-experienced population occurred because the base case incremental QALYs were small
(I and therefore marginal variation in this value resulted in significant variations in the ICER.
Based on this analysis, the probability that ozanimod is cost-effective in the TNFi-naive and
TNFi-experienced populations is estimated to be [§% and [l§%, respectively, at a willingness-to-
pay threshold of £30,000 per QALY.

Table 72: Probabilistic results (TNFi-naive population)

Technologies Incremental Incremental ICER Probabil'ity of cost-
costs (£) QALYs (E/QALY) effectiveness?
Ozanimod - - - N
Adalimumab [ [ ] £28,934 [ ]
Infliximab [ [ ] £155,144> [ ]
Golimumab e [ £71,945° [ |
Vedolizumab [ [ £63,862° [ |

aThe probability of ozanimod being cost-effective versus the comparator technology at a cost-effectiveness
threshold of £30,000/QALY.

bSW quadrant ICER; costs saved per QALY forgone

Abbreviations: ICER: incremental cost-effectiveness ratio; QALY: quality-adjusted life year gained; TNFi: tumour
necrosis factor-alpha inhibitor.
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Table 73: Probabilistic results (TNFi-experienced population)

Technologies [T £l DO e Prc’bcaobslll-ty o
costs (£) QALYs (E/QALY) effectiveness?
Ozanimod - - - __
Vedolizumab - - £1,324,054° -
. Ozanimod
Ustekinumab - - dominant -

aThe probability of ozanimod being cost-effective versus the comparator technology at a cost-effectiveness
threshold of £30,000/QALY.

bSW quadrant ICER; costs saved per QALY forgone

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

TNFi-naive

Scatter plots showing the incremental costs and QALY's for ozanimod versus infliximab,
adalimumab, golimumab and vedolizumab in the TNFi-naive population across all iterations in
the PSA are presented in Figure 46, Figure 47, Figure 48 and Figure 49, respectively. The
scatterplots suggest considerable correlation in incremental QALY's and costs, which may be
expected given treatment costs are only applied to responders (e.g., a higher response rate
means more patients achieve higher utility, resulting in higher QALYs gained, but also higher
costs given more patients remain on treatment).

Cost-effectiveness acceptability curves for ozanimod, infliximab, adalimumab, golimumab and
vedolizumab are presented in Figure 49. As is to be expected, comparators that were more
costly but more effective than ozanimod for the majority of iterations (infliximab, golimumab and
vedolizumab) were found to have a greater probability of being cost-effective at higher WTP
thresholds. Conversely, adalimumab, which was less costly but less effective than ozanimod for
the majority of iterations was more likely to be cost-effective at a lower WTP threshold.
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Figure 46: Cost-effectiveness plane for ozanimod versus infliximab (TNFi-naive
population)

Abbreviations: QALYs: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; WTP:
willingness-to-pay threshold.
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Figure 47: Cost-effectiveness plane for ozanimod versus adalimumab (TNFi-naive
population)

Abbreviations: QALYs: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; vs:
versus; WTP: willingness-to-pay threshold.
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Figure 48: Cost-effectiveness plane for ozanimod versus golimumab (TNFi-naive
population)

Abbreviations: QALYs: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; WTP:
willingness-to-pay threshold.
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Figure 49: Cost-effectiveness plane for ozanimod versus vedolizumab (TNFi-naive
population)

Abbreviations: QALYs: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; vs:
versus; WTP: willingness-to-pay threshold.
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Figure 50: Cost-effectiveness acceptability curve for ozanimod versus adalimumab,
infliximab, vedolizumab and golimumab (TNFi-naive population)

Abbreviations: TNFi: tumour necrosis factor-alpha inhibitor.

TNFi-experienced

Scatter plots showing the incremental costs and QALY's for ozanimod versus ustekinumab, and
vedolizumab in the TNFi-experienced population across all iterations in the PSA are presented in
Figure 51 and Figure 52, respectively. Cost-effectiveness acceptability curves for ozanimod,
ustekinumab and vedolizumab are presented in Figure 53. Ozanimod was found to have the
highest probability of being cost-effective at all WTP thresholds.
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Figure 51: Cost-effectiveness plane for ozanimod versus vedolizumab (TNFi-experienced
population)

Abbreviations: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; vs: versus; WTP:
willingness to pay.
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Figure 52: Cost-effectiveness plane for ozanimod versus ustekinumab (TNFi-experienced
population)

Abbreviations: QALYs: quality-adjusted life years; TNFi: tumour necrosis factor-alpha inhibitor; vs: versus; WTP:
willingness to pay.

Figure 53: Cost-effectiveness acceptability curve for ozanimod versus ustekinumab and
vedolizumab (TNFi-experienced population

Abbreviations: TNFi: tumour necrosis factor-alpha inhibitor.
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B.3.8.2 Deterministic sensitivity analysis

In order to assess the robustness of the base case cost-effectiveness results, deterministic
sensitivity analyses (DSA) were conducted by varying the input for each parameter in the model
by £20% of their mean value, whilst keeping all other inputs the same. For certain parameters
where standard errors of the mean were available, the lower and upper limits were defined by the
95% CI around the mean. The inputs used in the DSA are presented in Appendix H.3.

As some of the comparisons resulted in a south-west (SW) quadrant ICER, to improve the
readability of the results, the NHB of ozanimod at a WTP threshold of £30,000 compared to the
comparators has been presented. Net Health Benefit (NHB) calculated at the upper and lower
bounds for the 10 most influential parameters are shown graphically in tornado plots in Figure 54,
Figure 55, Figure 56 and Figure 57 for the TNFi-naive population and Figure 58 and Figure 59
for the TNFi-experienced population.

As shown in Figure 54, Figure 55 and Figure 56 the parameters with the greatest impact on the
NHB in the TNFi-naive population were those related to the proportion of patients achieving both
sustained clinical response and remission at maintenance. These parameters also had the
highest impact on the NHB in the TNFi-experienced population for ozanimod versus ustekinumab
(Figure 59). The values used in the base case economic analysis were derived from the base
case NMA (Section B.2.8) and are considered to represent the most suitable inputs available.

Further to this, the proportion of patients receiving vedolizumab SC also impacted the NHB
results for ozanimod versus vedolizumab in both populations (Figure 57 and Figure 58). The
proportion of patients receiving vedolizumab SC/IV at maintenance were validated by clinical
consultation conducted as part of this appraisal and are hence considered to represent the most
suitable inputs available.

TNFi-naive

Figure 54: Tornado diagram for the drivers of NHB — top ten parameters for ozanimod
versus adalimumab (TNFi-naive population)

Abbreviations: DSA: deterministic sensitivity analysis; IFX: infliximab; OZA: ozanimod; RNR: response no
remission; TNFi: tumour necrosis factor alpha inhibitor.
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Figure 55: Tornado diagram for the drivers of NHB — top ten parameters for ozanimod
versus infliximab (TNFi-naive population)

Abbreviations: ADA: adalimumab; BSC: best supportive care; DSA: deterministic sensitivity analysis; OZA:
ozanimod; RNR: response no remission; TNFi: tumour necrosis factor alpha inhibitor.

Figure 56: Tornado diagram for the drivers of NHB — top ten parameters for ozanimod
versus golimumab (TNFi-naive population

Abbreviations: ADA: adalimumab; BSC: best supportive care; DSA: deterministic sensitivity analysis; OZA:
ozanimod; RNR: response no remission; TNFi: tumour necrosis factor alpha inhibitor.
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Figure 57: Tornado diagram for the drivers of NHB — top ten parameters for ozanimod
versus vedolizumab (TNFi-naive population)

Abbreviations: DSA: deterministic sensitivity analysis; OZA: ozanimod; RNR: response no remission; TNFi:
tumour necrosis factor alpha inhibitor; VDZ: vedolizumab.
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TNFi-experienced

Figure 58: Tornado diagram for the drivers of NHB — top ten parameters for ozanimod
versus vedolizumab (TNFi-experienced population

Abbreviations: Cl: confidence interval; DSA: deterministic sensitivity analysis; NHB: net health benefit; QALY:
quality-adjusted life year; TNFi: tumour necrosis factor alpha inhibitor.

Figure 59: Tornado diagram for the driver of NHB results — top ten parameters for
ozanimod versus ustekinumab (TNFi-experienced population

Abbreviations: Cl: confidence interval; DSA: deterministic sensitivity analysis; IV: intravenous; QALY quality-
adjusted life year; NHB: net health benefit; OZA: ozanimod; SC: subcutaneous; TNFi: tumour necrosis factor
alpha inhibitor; VDZ: vedolizumab.

B.3.8.3 Scenario analysis

As described in Sections B.3.2.2 —-B.3.5.2, scenario analyses were conducted to explore the
impact of structural assumptions and alternative inputs on the results of the cost-effectiveness
model. The results of the scenario analyses are presented below.
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Overall, the results of the scenario analyses were not too dissimilar from the results of the base
case analysis, demonstrating the results to be robust to uncertainties in the model inputs and
assumptions.

In general, the results from the spontaneous remission scenario analyses were consistent with
the base case results. Overall, in the TNFi-naive population the NHB marginally decreased when
spontaneous remission was not included in the model and marginally increased when it was
assumed to be 1%, except for adalimumab which had negligible NHB in both cases (Table 74).
In the TNFi-experienced population the NHB was marginally increased when spontaneous
remission was not included and marginally decreased for ustekinumab when it was assumed to
be 1% (Table 74). As it is clinically possible for patients to experience spontaneous
response/remission owing to the relapsing remitting nature of the disease and a spontaneous
response/remission rate of 1% has been considered too high (Section B.3.2.2), the proportion of
0.5% used in the base case analysis is considered the most clinically relevant value.’

The results in the TNFi-naive population when extended induction was included as a scenario
were similar to the base case results, with only marginal increases to NHB (Table 75). In the
TNFi-experienced population the NHB of ozanimod compared to relevant comparators slightly
increased upon inclusion of extended induction. Clinical consultation conducted as part of this
appraisal noted that extended induction may be offered to patients in some cases, but that it is
not standard clinical practice. As such, the decision to exclude extended induction in the base
case analysis is considered appropriate. However, it may fail to capture to some of the potential
benefits of ozanimod.

Overall, the results of the scenario analyses exploring dose escalations were similar to the base
case results (Table 76). However, removal of dose escalation from the model generally reduced
the NHB of ozanimod compared to relevant comparators while increasing dose escalation to
50% generally increased the NHB of ozanimod compared to relevant comparators in both the
TNFi-naive and experienced populations. The dose escalation of 30% used in the base case
analysis was validated by clinical consultation conducted as part of this appraisal and is therefore
considered the most appropriate assumption.

The results of the scenario analyses which included treatment waning (Table 77), vial sharing
(Table 78) and alternative distributions of CcT/BsC (Table 81) were similar to the base analysis
in both populations. Similarly, the results for the scenario analyses which included subsequent
treatments in the TNFi-naive population were similar to the base case results (Table 79).

The results of the scenario analyses which explored alternative utility inputs were varied but were
generally aligned with the base case analysis (Table 80). With the exception of adalimumab and
ustekinumab the NHB for ozanimod compared to relevant comparators in both the TNFi-naive
and TNFi-experienced population was marginally increased upon the use of utility values derived
from the TRUENORTH trial, TA342 and TA547. As discussed in Section B.3.4.1 the
TRUENORTH utility values were associated with several limitations and therefore the utility
values used in the base case analysis (aligned with TA633) were considered the most
appropriate.

Finally, the results from the scenario analyses assessing the effect of the proportion of patients
receiving SC vedolizumab found in both scenarios (0% and 30%) ozanimod was associated with
reduced incremental costs and hence increased NHB for ozanimod compared to vedolizumab.
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Table 74: Result from spontaneous response/remission scenario analyses

Inc. Inc. NHB
i T ICER
Scenario reatment costs QALYs CERs (QALY)
TNFi-naive
Adalimumab [ ] N £28,686 0.003
Infliximab £167,0242 0.175
Base case nixima . -
Golimumab [ [ ] £71,0232 0.101
Vedolizumab | | N [ ] £52,736° 0.205
.y Adalimumab - - £26,437 0.008
(1)
Infliximab £161,4152 0.174
spontaneous : . - .
remission Golimumab [ [ ] £68,735 0.098
Vedolizumab | [ R [ ] £50,1962 0.190
Adalimumab [ [ | £30,986 -0.002
1% Infliximab [ [ ] £172,375° 0.177
spontaneous "o imab | | £73,195° 0.103
remission
Vedolizumab | | R [ ] £55,2152 0.218
TNFi-experienced
Vedolizumab | [N [ £199,5512 0.170
Base case - . ;
Ustekinumab | | N Ozanimod dominant 0.156
0% Vedolizumab | | [ ] £202,670° 0.171
spontaneous ] . ]
remission Ustekinumab - - Ozanimod dominant 0.162
1% Vedolizumab | || [ ] £196,8322 0.170
spontaneous ] . ]
remission Ustekinumab | [ [ Ozanimod dominant 0.151
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Table 75: Result from extended induction scenario analysis
NHB
i T Inc. Inc. QALY ICER
Scenario reatment nc. costs nc. Q s CERs (QALY)
TNFi-naive
Adalimumab [ ] N £28,686 0.003
Inflixi 167,0242 17
Base case nfliximab e [ £167,0 0.175
Golimumab e [ £71,0232 0.101
Vedolizumab N [ ] £52,736° 0.205
Extended Adalimumab [ [ ] £28,686 0.003
Extende Infliximab ] e £95,490 0.178
induction :
included Golimumab e [ £53,6072 0.116
Vedolizumab N [ ] £49,1512 0.250
TNFi-experienced
Vedolizumab e [ £199,551 0.170
Base case Ustekinumab [ [ ] Ozanimod 0.156
dominant
Vedolizumab N [ ] £81,131 0.234
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Extended .
induction Ustekinumab ] O Ozanimod 0.184
included

aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.

Table 76: Result from dose escalation scenario analyses

Scenario Treatment Inc. costs Inc. QALYs ICERs ( (;l /::ILBY)
TNFi-naive
Adalimumab [ [ | £28,686 0.003
Base case Infliximab [ [ ] £167,0242 0.175
Golimumab [ [ ] £71,0232 0.101
Vedolizumab ] [ ] £52,736° 0.205
Adalimumab [ [ | £52,734 -0.047
0% dose Infliximab [ [ ] £105,530° 0.097
escalation Golimumab e [ ] £32,9082 0.007
Vedolizumab ] [ ] £41,4922 0.104
Adalimumab [ | [ | £12,655 0.036
50% dose Infliximab e [ ] £208,020° 0.228
escalation Golimumab e [ ] £96,4342 0.163
Vedolizumab [ [ ] £60,2332 0.272
TNFi-experienced
Vedolizumab [ [ ] £199,5512 0.170
Base case Ustekinumab [ [ Ozanimod 0.156
dominant
0% dose Vedolizumab [ [ ] £147,5512 0.118
escalation Ustekinumab [ [ | Ozanimod 0.134
dominant
50% dose Vedolizumab [ [ ] £234,2172 0.205
escalation Ustekinumab [ [ | Ozar!imod 0.171
dominant
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Table 77: Result from treatment waning scenario analyses
Scenario Treatment Inc. costs Inc. QALYs ICERs ( (;l /::ILBY)
TNFi-naive
Adalimumab [ [ | £28,686 0.003
Base case Infliximab [ [ ] £167,0242 0.175
Golimumab [ [ ] £71,0232 0.101
Vedolizumab [ [ ] £52,7362 0.205
25% treatment Ad:.;lli.mumab [ [ | £28,729 0.002
waning after 2 Infliximab [ [ ] £169,1312 0.172
years Golimumab [ [ ] £76,1212 0.100
Vedolizumab [ ] [ ] £54,9392 0.198

Company evidence submission template for ozanimod for moderate to severely active ulcerative
colitis [ID3841]

©Celgene Ltd, a BMS Company (2022). All rights reserved Page 197 of
213



TNFi-experienced

Vedolizumab [ [ ] £199,5512 0.170
Base case Ustekinumab [ [ Ozanimod 0.156
dominant
25% treatment | Vedolizumab ] B £244,0712 0.166
y:;,lsng after 2 Ustekinumab [ [ | (c)ié?:iirgﬁ? 0.154
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Table 78: Result from vial sharing scenario analysis
Scenario Treatment Inc. costs Inc. QALYs ICERs ( (;l /::ILBY)
TNFi-naive
Adalimumab [ [ | £28,686 0.003
Base case Infliximab [ [ ] £167,0242 0.175
Golimumab [ [ ] £71,0232 0.101
Vedolizumab ] [ ] £52,736° 0.205
Adalimumab [ [ | £28,686 0.003
Vial sharing Infliximab [ [ ] £124,8922 0.121
Golimumab e [ ] £71,0232 0.100
Vedolizumab ] [ ] £52,736° 0.205
TNFi-experienced
Vedolizumab e [ ] £199,5512 0.170
Base case Ustekinumab e [ | Ozanimod 0.156
dominant
Vedolizumab e [ ] £199,5512 0.170
Vial sharing Ustekinumab [ [ Ozanimod 0.149
dominant
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Table 79: Result from subsequent treatment scenario analyses
. NHB
Scenario Treatment Inc. costs Inc. QALYs ICERs (QALY)
TNFi-naive
Adalimumab [ ] [ £28,686 0.003
Base case Infliximab [ [ ] £167,0242 0.175
Golimumab e [ ] £71,0232 0.101
Vedolizumab [ [ ] £52,7362 0.205
Subsequent Adalimumab [ [ | £28,033 0.004
treatment with | Infliximab [ [ ] £168,704° 0.175
vedolizumab | Golimumab ] [ ] £71,1432 0.099
Subsequent Adalimumab [ [ | £28,153 0.004
treatment with | Infliximab [ [ ] £167,9572 0.175
ustekinumab | Golimumab ] [ ] £70,899° 0.099
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Vedolizumab | [N Bl | s52503 0.200
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Table 80: Result from utilities scenario analyses
Scenario Treatment Inc. costs Inc. QALYs ICERs ( (;l /::ILBY)
TNFi-naive
Adalimumab [ ] N £28,686 0.003
Inflixi 167,0242 17
Base case nfliximab e [ ] £167,0 0.175
Golimumab [ [ ] £71,0232 0.101
Vedolizumab ] [ ] £52,736° 0.205
Adalimumab [ ] N £54,046 -0.026
TRUENORTH | 'nfliximab [ [ ] £337,782 0.195
Golimumab e [ ] £143,3812 0.138
Vedolizumab [ ] [ ] £103,4542 0.337
Adalimumab [ ] N £29,933 0.000
Infliximab [ [ ] £170,4012 0.176
TA342
Golimumab e [ ] £72,2722 0.102
Vedolizumab [ [ ] £54,1422 0.212
Adalimumab [ [ | £64,906 -0.032
Infliximab e [ ] £418,8802 0.198
TA547
Golimumab e [ ] £175,9032 0.144
Vedolizumab ] [ ] £123,1572 0.359
TNFi-experienced
Vedolizumab e [ ] £199,5512 0.170
Base case Ustekinumab [ [ | Ozanimod 0.156
dominant
Vedolizumab e [ ] £440,9912 0.187
TRUENORTH | ystekinumab e [ | Ozanimod 0.121
dominant
Vedolizumab e [ ] £197,2162 0.170
TA342 Ustekinumab ] [ ] Ozanimod 0.153
dominant
Vedolizumab [ [ ] £517,373° 0.189
TA547 Ustekinumab e [ | Ozanimod 0.115
dominant
aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TA: technology appraisal; TNFi: tumour necrosis factor alpha inhibitor.
Table 81: Result from CcT/BsC scenario analysis
NHB
Scenario Treatment Inc. costs Inc. QALYs ICERs (QALY)
TNFi-naive
Adalimumab [ ] N £28,686 0.003
Base case Infliximab ] B £167,024° 0.175
Golimumab [ [ ] £71,0232 0.101
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Vedolizumab [ [ ] £52,7362 0.205
CcT/BsC Adalimumab [ [ ] £32,191 -0.005
TA547 Infliximab ] I £161,376° 0.168
treatment Golimumab e [ ] £68,0732 0.093
distribution Vedolizumab ] | £51,9392 0.198
TNFi-experienced

Vedolizumab [ [ ] £199,5512 0.170
Base case Ustekinumab e [ | Ozanimod 0.156

dominant

CcT/BsC .
TAB47 Vedolizumab e [ ] £193,1002 0.164
::i‘::’;ﬁ::m Ustekinumab ) | %ﬁ‘:i mod 0.150

aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: BsC: best supportive care; CcT: concomitant therapy; TNFi: tumour necrosis factor alpha
inhibitor.

Table 82: Result from vedolizumab SC scenario analyses

. NHB
Scenario Treatment Inc. costs Inc. QALYs ICERs (QALY)
TNFi-naive
Base case I [ £52,736° 0.205
0% patients .,
receive SC Vedolizumab L L £68,803 0.330
30% patients .
receive SC e [ ] £59,039 0.256
TNFi-experienced
Base case [ [ ] £199,5512 0.170
0% patients
receive SC Vedolizumab . L £1,982,5567 0.231
30% patients .
receive SC [ [ £338,194 0.196

aSW quadrant ICER; costs saved per QALY forgone
Abbreviations: TNFi: tumour necrosis factor alpha inhibitor.
Abbreviations: SC: subcutaneous; TNFi: tumour necrosis factor alpha inhibitor.

B.3.8.4 Summary of sensitivity analyses results

The impact of uncertainty and alternative inputs/assumptions in the model were explored as part
of sensitivity analyses. The results of the cost-effectiveness analysis were seen to be sensitive to
changes in parameters related to the proportion patients achieving sustained response or
remission at maintenance and the proportion of patients receiving vedolizumab SC (Section
B.3.8.2). The values used in the base case economic analysis were derived from the base case
NMA (Section B.2.8) and are considered to represent the most suitable inputs available.

The results of the cost-effectiveness analysis were also seen to be sensitive to changes in the
utility inputs used in the model, in particular the inclusion of utility values collected during
TRUENORTH trial or the use of utility values used in TA547 (Section B.3.8.3). The utility values
collected during TRUENORTH were not deemed appropriate for use in the model owing to the
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differences between the ‘Active UC’ health state of TRUENORTH and the ‘Active UC’ health
state of the model. Further to this, the utility values collected from TRUENORTH were not
aligned with literature values. The utility values used in the base-case analysis are considered to
represent the most suitable model inputs.

Overall, the base-case cost-effectiveness results were found to be robust to uncertainties
surrounding model inputs and assumptions.

B.3.9 Subgroup analysis

No further subgroup analyses were performed beyond the subpopulations informing the base
case analysis: TNFi-naive patients and TNFi-experienced patients.

B.3.10 Validation

B.3.10.1 Validation of cost-effectiveness analysis

The model methodology was designed to align with NICE’s preferred methods. The model was
built to align with the NICE reference case, and used an NHS and PSS perspective and discount
rates for cost and benefits of 3.5%."8" The model used a lifetime time horizon in order to capture
all costs and QALY gains associated with the interventions.

Economic model verification

Quality-control procedures were undertaken to ensure the programming and physical
implementation of the conceptual model was completed correctly. An independent modelling
team undertook a cell-by-cell verification process facilitating a check of all input calculations,
formulae and Visual Basic code. Any discrepancies were identified, discussed and corrected as
required.

Validation of economic model outputs against clinical expert opinion

Clinician opinion was used to conceptualise the economic model wherever possible, in order to
ensure face validity of model structure, inputs and assumptions. Feedback from a Consultant in
IBD in the UK was sought. Specifically, clinical feedback was used to validate the cost and
resource use inputs described in the model, including inputs relating to the cost of 1t and 2™
surgery and also to validate the assumptions regarding current clinical management of UC (i.e.
use of TNFis and tofacitinib in UK clinical practice). Where possible, UK source were used for
model inputs and similar inputs and approaches to those used in prior appraisal were adopted.

B.3.11 Interpretation and conclusions of economic evidence

Summary of cost-effectiveness evidence

In order to assess the cost-effectiveness of ozanimod versus relevant comparators for the
treatment of moderately to severely active UC in adult patients in the UK, a de novo cost-
effectiveness analysis was conducted from the perspective of the NHS and PSS in England. In
line with the anticipated licensed indication for ozanimod, the model considered the use of
ozanimod in patients who were both naive and experienced to prior TNFi therapy.
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In the base case analysis ozanimod was found to be cost-effective compared to all relevant
comparators in both the TNFi-naive and TNFi-experienced populations. In the TNFi-naive
population the NHB for ozanimod versus adalimumab, infliximab, golimumab and vedolizumab
was 0.003, 0.175, 0.100 and 0.205, respectively. In the base case analysis in the TNFi-
experienced population the NHB for ozanimod versus ustekinumab and vedolizumab was 0.170
and 0.156, respectively.

The PSA analyses demonstrated that the probability that ozanimod is cost-effective in the TNFi-
naive and TNFi-experienced populations is estimated to be [J|% and %, respectively, at a
willingness-to-pay threshold of £30,000 per QALY.

The DSA results identified a small number of key influential parameters (the proportion of
ozanimod patients achieving sustained response and remission at maintenance, and the
proportion of patients receiving vedolizumab SC) with the model being largely robust to
uncertainty in the majority of parameters. Scenario analyses conducted to address sources of
uncertainty in the model such as the inclusion of extended induction, demonstrated that whilst
there was variation in the NHB, the cost-effectiveness conclusions remain largely the same, with
ozanimod remaining cost-effective at a willingness-to-pay threshold of £30,000 per QALY across
the vast majority of scenarios.

Overall, the base case ICERs for all comparisons demonstrated ozanimod to be cost-effective at
a willingness-to-pay threshold £30,000 per QALY and thus ozanimod can be considered a cost-
effective use of NHS resources in both the TNFi-naive and TNFi-experienced populations.

Strengths

The clinical effectiveness evidence presented in this submission has been derived from an SLR
of clinical trials investigating the efficacy and safety of a variety of treatment options, including
ozanimod, for the treatment of moderately to severely active UC. Results from the TRUENORTH
trial have demonstrated that ozanimod was associated with improved response and remission
compared to placebo. Efficacy for ozanimod in the model was based on the primary and
secondary outcomes of the TRUENORTH trial, which represents the primary source of evidence
for ozanimod in this indication. The baseline characteristics of patients in the TRUENORTH trial
were considered to be reflective of patients with moderately to severely active UC in the UK and
therefore the outcomes of the TRUENORTH trial were considered generalisable to UK clinical
practice. Further to this, TRUENORTH was 52-weeks in length and therefore enabled the
generation of long-term evidence for ozanimod in terms of maintenance of clinical response and
remission to inform the model. Maintenance of response in novel therapeutics is key in order to
prevent the need for extended corticosteroid use.

An NMA was conducted to compare ozanimod to relevant comparators in clinical practice, which
found ozanimod to have similar efficacy in terms of achieving and maintaining remission and
response (Section B.2.9). A cost-utility analysis was selected to assess the cost-effectiveness of
ozanimod in this indication. The model was built to align with the NICE reference case, adopting
an NHS and PSS perspective, a lifetime time horizon to capture fully all costs and QALY gains
associated with the interventions, and discount rates for costs and benefits of 3.5%.'8" As
mentioned in Section B.3.10.1, the model underwent extensive internal and external validation.
Clinical expert opinion was sought to validate the model structure, inputs and assumptions.

Limitations
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A key limitation of the clinical evidence base was the lack of head-to-head evidence for ozanimod
versus relevant comparators to this appraisal (TNFis, vedolizumab and ustekinumab). An NMA
was conducted in order to obtain relative efficacy estimates to inform the economic analysis,
however these were subject to uncertainty due to heterogeneity between the trial populations
and design incorporated in the networks, as discussed in Section B.2.8.2.

Further to this, discrepancies between the definition of active UC between the TRUENORTH trial
and model and lack of available HRQoL data for the surgery health states meant literature
derived utility values were used in the base case analysis (Section B.3.4.1). This limitation in
utility data is in line with prior economic evaluations in UC.'

Finally, due to the restriction on the use of ustekinumab to patients who have failed conventional
therapy or a biologic and who have failed a TNFi or for whom a TNFi cannot be tolerated or is
unsuitable, and the variation in use of relevant comparators in clinical practice, the decision
problem necessitated comparisons restricted by TNFi-experience.’

Conclusion

There remains a considerably high unmet need amongst adult patients with moderately to
severely active UC in both the TNFi-naive and TNFi-experienced populations for novel, safe,
convenient therapies in order to offer patients a further treatment option before resorting to
surgery. Ozanimod has demonstrated comparable efficacy to relevant comparators in UK clinical
practice at achieving and maintaining remission and response (Section B.2.8) which, as
demonstrated in the TRUENORTH trial, is associated with improved patient HRQoL. Ozanimod,
with its novel mechanism of action, oral method of administration and tolerable safety profile
could therefore offer a much-needed additional treatment option for patients with moderately to
severely active UC. Overall, the base case ICERs for all comparisons demonstrated ozanimod to
be cost-effective at a willingness-to-pay threshold £30,000 per QALY and thus ozanimod can be
considered a cost-effective use of NHS resources in both the TNFi-naive and TNFi-experienced
populations.
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Section A: Clarification on effectiveness data

Literature searches

A1. Appendix D.1 states “an additional SLR was conducted to identify non-randomised
controlled trials of ozanimod for patients with moderately to severely active UC which

yielded no results”. Please provide further details of these searches.

A systematic literature review (SLR) was conducted to identify evidence from non-randomised or
non-controlled studies investigating the use of ozanimod for the treatment of patients with ulcerative
colitis (UC). Full details of the searches conducted are provided in Appendix 1, and an overview is
provided below.

The SLR was conducted following current best practices, as recommended by the Cochrane
Collaboration’ and in accordance with the methodological principles of conduct for systematic
reviews as detailed in the University of York's Centre for Reviews and Dissemination Handbook.?

The electronic database searches were undertaken on 29th October 2020 and databases were
searched from inception. The conference proceedings of major gastroenterology congresses from
the last two years (i.e. January 2018 to October 2020) were manually hand-searched in October
2020. The exclusion of abstracts from conferences prior to 2018 was justified under the assumption
that high-quality research would since have been published in a peer-reviewed journal.

Additional supplementary searches included querying the ClinicalTrials.gov website on 3@ November
2020 and hand-searching the bibliographies of any relevant SLRs identified during the course of the
SLR. Full details of search strategies including search terms used can be found in Appendix 1.

Studies were selected based on the inclusion criteria provided in Table 1. Studies were selected for
inclusion in two stages: first, the titles and abstracts of the search results were reviewed for
relevance. Second, the full texts of potentially relevant articles were screened in order to obtain the
final list of included studies.

Table 1: Eligibility criteria for the SLR

Domain Inclusion criteria Exclusion criteria
Patient Patients with UC e Patients without UC or with
population multiple conditions

e Studies with mixed populations
that do not present results for
patients with UC separately

Intervention | Ozanimod (Zeposia®) Studies not investigating ozanimod

Comparator | Any or none NA

Outcomes | Clinical, safety, HRQoL and other patient Data not related to clinical, safety or
burden outcomes, including economic: quality of life outcomes

e Clinical remission




e Clinical response

e Endoscopic improvement / mucosal
healing

e Histologic remission

e Steroid-free remission

e Durable remission

e Adverse events

e Serious adverse events

e AEs leading to discontinuation
o Specific AE categories

e Health-related quality of life outcomes
e Patient-reported outcomes

e Resource use

e  Productivity

o Mortality
Stuqy e Non-randomised, prospective clinical e RCTs
design studies e Narrative reviews
e Uncontrolled clinical studies e Comments
o Database/registry studies e Editorials
o Case series e Case reports (n-of-1)
e Cross-sectional studies e Pharmacokinetic studies
e Cohort studies (prospective or
retrospective)

Systematic reviews and NMAs were considered relevant at the title/abstract review
stage and hand searched for relevant primary studies, but were excluded during the
full-text review stage unless they presented primary research

Language Abstract or full-text articles in English Non-English language
language
Other Studies on human subjects Animal studies

Abbreviations: AE: adverse event; NMA: network meta-analysis; RCT: randomised controlled trial; UC: ulcerative
colitis

A total of 252 records were retrieved by the electronic database searches. After de-duplication of
results, 177 unique records were suitable for review. After title and abstract review, 6 records were
selected to be reviewed at the full-text stage. Of these, 0 records were found to fulfil the eligibility
criteria for inclusion in the SLR.

Supplementary searches of conferences, SLR bibliographies and clinical trials registries yielded 39
records. Of these, 0 records fulfilling the eligibility criteria were identified. A PRISMA diagram
showing the flow of records through each stage of the review process is presented in Figure 1.

As clinical data on all relevant comparators in the submission were obtained from the clinical SLR
conducted in randomised controlled trials (RCT) (Appendix D of the company submission), the gold
standards for clinical evidence, it was not considered necessary to collect additional data from non-
randomised studies and therefore no updates to the non-randomised SLR were performed.



Figure 1: PRISMA diagram of included and excluded studies for the SLR
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Abbreviations: CDSR: Cochrane Database of Systematic Reviews; DARE: Database of Abstracts of Review of
Effects; SLR: systematic literature review.

A2. Appendix D.2.2, Table 7. The eligibility criteria for the clinical systematic literature
review outlined in Table 7 include certolizumab as a relevant intervention, but this is not
listed in the final scope and search strategies do not include terms for certolizumab.

Please clarify whether certolizumab should be included as an intervention in this table.

Certolizumab is approved by the European Medicines Agency (EMA) for active rheumatoid arthritis,
axial spondylarthritis, psoriatic arthritis and plaque arthritis, but not for ulcerative colitis.>
Certolizumab was incorrectly included in Table 7 in the submission, and no searches for
certolizumab were conducted as part of the clinical SLR.

A3. Please clarify whether any specific searches were conducted for adverse effects of
ozanimod.

No specific searches were conducted for the adverse effects of ozanimod. However, in line with
outcomes reported in Table 7 in Appendix D.2.2 of the Appendices of the company submission,
adverse events, serious adverse events, withdrawals, withdrawals due to adverse events and



several specific AE categories (serious infections, injection-site reactions, and malignancies) were
extracted from the studies included in the clinical SLR. This meant that data were collected on the
adverse effects of ozanimod reported in the randomised controlled trials (RCTs) included in the
clinical SLR (TRUENORTH and TOUCHSTONE).#®

Network meta-analysis (NMA)

A4. Priority question. Company submission (CS), Document B, section B.2.8.5.
For each arm of each trial included in the NMAs, please provide the trial outcome
results. Specifically, please provide the numbers achieving clinical response and
clinical remission (according to the outcome definitions used as described in
Tables 29 and 30) for each response in each arm of each trial, together with the

total number of patients, for each arm of each trial.

The trial outcome results utilised in the base case analysis, in the form of number of patients
achieving clinical response and clinical remission at both induction and maintenance in each arm of
the included trials, are presented in Appendix 2.1. The trial outcome results utilised in the sensitivity
analyses are presented in Appendix 2.2.

A5. Appendix D.4.3. Please explicitly describe the meaning of the following variables
defined within the JAGS code: ‘T’, ‘SUCRA’, ‘prob’, ‘PASI’, e.g. SUCRA is ‘surface
under cumulative ranking curve’. Please provide summary results (e.g. posterior means,
medians and 95% credible intervals) for each of these (T, SUCRA, prob, PASI), or help
locate these results in the submission.

Definitions for each of the parameters included within the JAGS code for the company NMAs are
provided in Table 2 below. The code used to run the NMAs was implemented in line with the code
presented in NICE TSD 2, Appendix Example 6 (multinomial; probit link; Program 6(a) for random
effects, and Program 6(b) for fixed effect).® The JAGS code files for both fixed and random effects
models used for the base case and sensitivity NMAs presented in the company submission are
provided in Appendix 3.1.

Summary results including the posterior means, medians, and 95% credible intervals for T and PASI
are provided in Appendix 3.3. SUCRA, prob, and all other parameters to do with ranks and rank
probabilities were included as additional parameters in the code but were not summarised or used to
inform analyses. Summary results for rank probabilities are therefore not presented in these tables.



Table 2: Summary of JAGS code parameters used in company NMA

number for which it was of interest to estimate the
probability of that treatment being better than
other treatments. Set to 2 for submitted analyses,
which is the treatment number associated with the
company’s product, ozanimod.

Parameter Meaning Reference
Cmax Maximum number of response categories across | NICE DSU TSD 2, pg. 87
trials in the given NMA. Since every submitted
NMA has at least one trial with both response
data and remission data, Cmax is always equal to
3.
d[k] Treatment effect for treatment k relative to NICE DSU TSD 2, pg. 87
treatment 1 (placebo) expressed on the standard
normal scale
z[1] Category effect for clinical response (z[1]) and NICE DSU TSD 2, pg. 84,87
z[2] clinical remission (z[2]) relative to the previous
category expressed on the standard normal scale
A The absolute probability of no response, no NICE DSU TSD 2, pg. 87, 88
remission for treatment 1 (placebo) (i.e., “baseline
anchor”), estimated as the unweighted average,
on the standard normal distribution scale, across
placebo arms in trials from the NMA
T K] Absolute probability of achieving at least clinical NICE DSU TSD 2, pg. 87-88
response (j = 1) or clinical remission (j = 2) on
treatment k.
PASI[1,k] Absolute probability of no clinical response, no This is a convenient
PASI[2,k] clinical remission (PASI[1,k]); clinical response, no | transformation of T[j,k] to
PASI[3,k] clinical remission (PASI[2,k]); clinical remission absolute probabilities for
’ (PASI[3,k]), for each treatment k. each category or clinical
Please note that the name “PASI” was used to response and clinical
align with the psoriasis example from NICE TSD remission.
2, where the psoriasis area activity score (PASI)
was the underlying continuous outcome of
interest. As such, the name “PASI” has no
particular meaning.
NP Number of placebo arms across trials within each | None.
network. Used to facilitate calculation of A.
rk[k]? Rank of treatment k NICE TSD 2, pg. 87
best[k] 2 Calculates the probability of treatment k being NICE TSD 2, pg. 60
ranked first/best (i.e., rk[k] = 1).
problk, h]? Calculates the probability of treatment k being NICE TSD 2, pg. 60
ranked h'th (rk[k] = h).
cumeffectiveness? | Cumulative sum of rank probabilities to facilitate None. This is a simple
SUCRA calculations calculation to support
SUCRA values.
SUCRA® Surface under the cumulative ranking curve None.
pbetter_interest® | A constant value representing the treatment None.

aThese parameters were included as additional parameters in the code but were not sumarised or used to inform
analyses results. These parameters have been defined here for transparency purposes only.




Abbreviations: DSU: decision support unit: NICE: National Institute of Health and Care Excellence; TSD: technical
support document.
Source: NICE DSU TSD2.”

AG6. Priority question. Appendix D.4.3. Please provide any additional JAGS code
to that already in Appendix D.4.3 required to execute the NMAs in JAGS,
including for any sensitivity analyses. Please supply versions of code for both
fixed and random effects models. Please include code for data set up (including
data corresponding to clarification question A4), values set for any constants
(including ‘NP’, ‘pbetter_interest’, ‘Cmax’), and any specifications of initial values

and seed settings.

The JAGS code for both fixed and random effects models used for the base case and sensitivity
NMAs are presented in Appendix 3.1. A list of data inputs, value sets for any constants, and initial
values and seeds used for base case analyses are provided in Appendix 3.2.

A7. Appendix D.4.3. The JAGS code provided in Appendix D.4.3. specifies an
uninformative prior for parameter A. However, this prior specification is not included in
the list in Table 32 of Document B. Please explain the meaning of parameter A in the
context of this decision problem. Please provide the rationale for not using an

informative prior and justify the use of an uninformative prior.

The definition for parameter A is provided in Table 2. When transformed to the absolute probability
scale (PASI[1,1]), this represents the probability of a patient who receives placebo not achieving
response nor remission. Parameter A was not listed in Table 32 of Document B of the company
submission as it was not given a prior distribution in the JAGS code. Parameter A was calculated by
averaging across placebo arms in trials from the NMA (per response to Question A15), which were,
themselves, given uninformative priors.

A8. Priority question. Appendix D.4. Please comment on any differences in
baseline patient characteristics between the placebo arms of the trials in the

NMAs in both induction and maintenance phases, as shown in Tables 13 and 14.
For example, the CRP (mg/L) for the placebo arm ranges from 3.2 (ULTRA1) to

35.1 (Jiang 2015) in the induction phase. For ‘extensive disease’ in the induction
phase, the placebo arm ranges from 7.1% (VISIBLE1) to 80.8% (Kobayashi 2016).

The baseline characteristics of patients enrolled the placebo arms in trials included in the NMA were
generally similar, with comparable mean age, years since disease diagnosis and Mayo scores in the
induction period. Differences in certain baseline patient characteristics do exist between placebo
arms across different trials, such as C-reactive protein (CRP) levels and extent of disease. However,
these differences were generally minor, and sensitivity analyses indicate that they have limited



impact on the results of the NMA (as discussed below).? It should be noted that clinical experts in
TA633 highlighted that CRP is a non-specific inflammatory marker and may vary among patients
with similar levels inflammation.8 A more clinically relevant and specific assessment for UC disease
activity would be the Mayo score, which is well balanced between the groups.

Baseline characteristics were much more sparsely reported for maintenance trials, making the
interpretation of similarities or differences between these placebo arms more difficult. It should be
noted that these trials were included in previous NMAs in the same indication submitted to NICE and
therefore equivalent heterogeneity in baseline characteristics were present in prior NMAs.8

In the induction period NMA the difference in baseline patient CRP levels between placebo arms of
included trials is greatly reduced when data from Jiang 2015 are excluded (35.1 mg/L). Disregarding
Jiang 2015, the remaining trials have similar baseline CRP levels across placebo arms, with CRP
levels ranging from 3.2 (ULTRA1) to 17 (ACT) mg/L. As the Jiang 2015 trial exclusively recruited
Asian patients any heterogeneity introduced into the NMA resulting from the higher CRP levels in
these trials were tested as part of a sensitivity analysis conducted which excluded trials containing
only Asian participants (see Section B.2.8.5.3 of the company submission).

Similarly, Kobayashi 2016 reports a much higher level of extensive disease than other trial placebo
arms at induction (80.8%), with the next highest value reported as 62.2% (Motoya 2019 [Probert
2003 was excluded following feasibility assessment]). As with Jiang 2015, Kobayashi 2016 only
recruited Asian participants. Indeed, the three highest percentages of extensive disease reported in
placebo arms were in trials recruiting exclusively Asian patients (Kobayashi 2016, Motoya 2015 and
Suzuki 2014), giving a range of extensive disease of 7.1% (VISIBLE1) to 56.2% (ULTRA1) when
excluding trials which only recruited Asian participants. As such, the sensitivity analysis where these
trials were excluded implicitly tested the impact of these differences in extent of disease on the
results. The results of the sensitivity analysis were similar to the base case, indicating that
heterogeneity in baseline characteristics across the placebo arms of trials included in the NMA had
limited impact on the results of the NMA (Document B, Appendix 4.5.5).

A9. Document B, Table 32 refers to a prior distribution for a ‘meta-regression

coefficient’. However, there is no further mention of meta-regression in the company

submission. Please clarify.

No meta-regressions were run on the base case NMA and therefore the meta-regression coefficient
is was included in error and can be removed from Table 32 of Document B — this was a parameter
accompanying other code from NICE TSD 2, but was not relevant for the company’s NMAs.6 A
standard NMA was used in line with recommendations in National Institute of Health and Care
Excellence (NICE) DSU TSD18 and the approaches taken in all previous NMAs in UC.5. 9. 10

A10. Appendix D 4.2. In the ‘Assessment of consistency’, the company states that

‘some trials in the TNFi-experienced induction analyses had slightly lower deviance in



the inconsistency model’. Please reproduce Figure 3, fixed effect model (left hand plot),
labelling each point with its trial name.

An updated version of Figure 3 from Appendix D.4.2 of the company submission, with each point
labelled with the corresponding trial is provided in Figure 2 below.



Figure 2: Inconsistency plot for response-remission at Induction in the TNFi-experienced population — Fixed effects
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A11. Please clarify why:

(i) The VARSITY trial is included in the TNFI-experienced induction network
(Document B, Figure 37), when Appendix D.4, Table 11 lists ‘Naive to
TNFi therapy or discontinuation of TNFi therapy (except ADA) for reasons
other than safety’ among the inclusion criteria for this study [italics ERG
emphasis].

The inclusion criteria for the VARSITY trial states:!! “Previous exposure to a tumour necrosis factor
inhibitor other than adalimumab was allowed in up to 25% of patients.” As a result, the VARSITY trial
included both TNFi-naive and TNFi-experienced patients and therefore clinical response and clinical
remission outcomes were able to be collected in both populations in the induction period (see Table
27, Section B.2.8.3 of the company submission) and were subsequently included in the both the
TNFi-naive and TNFi-experienced induction NMAs. The information reported in Table 11 of
Appendix D.4 is therefore correct, as both TNFi-naive and TNFi-experienced patients were included
in the VARSITY trial, where the TNFi-experienced patients were those who had discontinued
treatment with a TNFi which was not adalimumab and therefore had prior exposure to infliximab or
golimumab.

(i) The ULTRAZ trial is included in the TNFI-experienced induction and
maintenance networks (Document B, Figures 37 and 40) when Appendix
D.4, Table 11 lists ‘Treatment with IFX, ADA or other TNFi agent or
biologic agent’ among the exclusion criteria for this study.

The exclusion criteria for the ULTRAZ trial states:'? “Prior treatment with infliximab was permitted if it
had been discontinued because of loss of response or drug intolerance for more than 8 weeks.”
Patients were therefore permitted previous use of TNFi agents other than if treatment had been
discontinued due to a loss of response or intolerance for longer than 8 weeks. As a result, the
ULTRAZ trial included both TNFi-naive and TNFi-experienced patients and therefore clinical
response and clinical remission outcomes were able to be collected in both populations in the
induction and maintenance periods (see Table 27 and Table 28, Section B.2.8.3 of the company
submission) and were subsequently included in the both the TNFi-naive and TNFi-experienced
induction NMAs. The information reported in Table 11 of Appendix D.4 is therefore incomplete when
reporting exclusion criteria regarding prior use of infliximab and TNFi agents, and should make clear
that these were allowed if discontinued due to loss of response for longer than 8 weeks.

A12. Document B, section B.2.8.4. The company submission states that ‘Individual
doses of the same active agent that had the same method of administration ... were

pooled in the base case’. In Table 31, these pooled doses are shown in rows shaded



blue. Please explain why the entries for golimumab SC 200/100 mg and adalimumab

SC 160/80/40 mg Q2W in the induction period are not shown as pooled.

Golimumab 200/100 mg and adalimumab 160/80/40 mg once every two weeks (Q2W) each
represent a single treatment regimen as opposed to different treatment doses, so should not be
shown as pooled in Table 31: patients in the golimumab 200/100 mg group received golimumab 200
mg and then 100 mg, 2 weeks apart; patients in the adalimumab 160/80/40 mg Q2W group received
adalimumab 160 mg at week 0, 80 mg at week 2, and then 40 mg at weeks 4 and 6. As there were
no other golimumab or adalimumab induction treatment regimens across the trials included in the
NMAs, no pooling of trial results was necessary.

A13. The company provided results matrices for sensitivity analyses on the key
outcomes of the NMA, clinical response and remission (Appendix D.4.5, Figures 5 to
42). However, in its submission, the company only provides the forest plots for the
primary analyses of the NMA (Document B, Figures 32, 33, 35, 36, 38, 39, 41 and 42).
Please provide the results matrices that correspond to these forest plots for the primary
analyses to aid interpretation of the robustness of results, as the plots do not reflect
comparisons between treatments other than ozanimod or placebo.

League tables (results matrices) for the base case analyses in the TNFi-naive population are
provided in Figure 3 —Figure 6 below. League tables for the base case analyses in the TNFi-
experienced populations are presented Figure 7—Figure 10 below.



Induction period — TNFi-naive

Figure 3: League table for clinical response at induction in the TNFi-naive population (random effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fiting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Figure 4: League table for clinical remission at induction in the TNFi-naive population (random effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fitting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Maintenance period — TNFi-naive

Figure 5: League table for clinical response at maintenance in the TNFi-naive population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fiting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Figure 6: League table for clinical remission at maintenance in the TNFi-naive population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fitting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Induction period — TNFi-experienced

Clinical response

Figure 7: League table for clinical response at induction in the TNFi-experienced population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fitting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Clinical remission

Figure 8: League table for clinical remission at induction in the TNFi-experienced population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fiting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; GOL: golimumab; IFX: infliximab; OZA: ozanimod; PBO: placebo; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Maintenance period —TNFi-experienced

Clinical response

Figure 9: League table for clinical response at maintenance in the TNFi-experienced population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fitting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; OZA: ozanimod; PBO: placebo; SC: subcutaneous; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



Clinical remission

Figure 10: League table for clinical remission at maintenance in the TNFi-experienced population (fixed effects)?

aTreatments are ordered from top left to bottom right by decreasing rank. For each pairwise comparison, the row treatment serves as the reference group. Pairwise
comparisons from the best fitting NMA model are shown in terms of odds ratios and 95% credible interval. An odds ratio > 1 favours the treatment in each column.
Odds ratios with credible intervals that do not span unity are shown with a purple background to indicate significance.

Abbreviations: ADA: adalimumab; OZA: ozanimod; PBO: placebo; SC: subcutaneous; TOF: tofacitinib; UST: ustekinumab; VEDO: vedolizumab.



A14. Please confirm whether NMAs were conducted on any adverse event or
treatment discontinuation outcomes. If such analyses have been conducted, please

provide the results along with the corresponding data and JAGS code.

No NMAs were conducted for either adverse event or treatment discontinuation outcomes and
therefore no results are available.

A15. Priority question. Please provide exact details on how the baseline risk in

the anchor treatment (placebo) was calculated in the NMA.

Parameter A represents the absolute baseline probability of no response, no remission for
treatment 1 (placebo), which was calculated as the unweighted average, on the standard normal
distribution scale, across placebo arms in trials from the NMA. This calculation was performed at
each iteration of the Markov Chain Monte Carlo (MCMC) process and captures joint variability
around prior distributions for treatment effect, category effect, and between-trial heterogeneity
parameters.

Imputation/adjustment of trial data

A16. Document B, section B.2.3.3. In Table 12, the company indicates that ‘non-
responder imputation (NRI) was used for the TRUENORTH trial. Patients with
insufficient data to determine endpoint status at Week 10 and/or Week 52 were
classified as non-responders, as well as patients meeting the criteria for treatment
failure. Please clarify how many patients required NRI in each arm. Please clarify
whether the same or a similar imputation process was applied to the results of

comparator trials.

NRI is a conservative analysis method in which participants with missing data are assumed to be
non-responders, regardless of actual response status, at the time of dropout and therefore may
underestimate treatment effect. The number of patients in each arm of the TRUENORTH trial in
the ITT population imputed using non-responder imputation (NRI) at induction and maintenance
are reported in Table 3 for clinical response and clinical remission. As both definitions required
values to be obtained at baseline and latest follow-up visit, the NRI counts for the 3-component
Mayo score for clinical remission and clinical response were the same. The definitions for both
clinical remission and clinical response according to the 3-component Mayo scale used in the
TRUENORTH trial are provided in Table 10 of Section B.2.3.1 of the company submission.



Table 3: Number of patients in the ITT population imputed using NRI for clinical response
and remission at both induction (Week 10) and maintenance (Week 52) (3-component

Mayo score)

Induction period ITT popu